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1 Overview

1.1 Introduction
iMCU W7100A= 80512t Ot0|3 2 HE E{, 64KB SRAMI} hardwired TCP/IP Core £ LH%t
' 185 one-chip 24l &£&M O|Ct. Hardwired TCP/IP R 0{= Ethernet MAC1} PHY £
LY ASE TCP/IP stack@ 2 A A|&O|A O 458 S| 2FCt Hardwired TCP/IP stackd et
| TCP, UDP, IPv4, ICMP, ARP, IGMP 12|11 PPPoEL= £=147

rok

—_

1.2 W7100A Features

- Fully software compatible with industrial standard 8051
- Pipelined architecture which enables execution of instructions 4~5 times faster than a standard
8051
- 10BaseT/100BaseTX Ethernet PHY embedded
- Power down mode supported for saving power consumption
- Hardwired TCP/IP Protocols: TCP, UDP, ICMP, IPv4 ARP, IGMP, PPPoE, Ethernet
- Auto Negotiation (Full-duplex and half duplex), Auto MDI/MDIX
- ADSL connection with PPPoE Protocol with PAP/CHAP Authentication mode support
- 8 independent sockets which are running simultaneously
- 32Kbytes Data buffer for the Network
- Network status LED outputs (TX, RX, Full/Half duplex, Collision, Link, and Speed)
- Not supports IP fragmentation
- 2 Data Pointers (DPTRs) for fast memory blocks processing
< Advanced INC & DEC modes
- Auto-switch of current DPTR
- 64KBytes Data Memory (RAM)
- 255Bytes data FLASH, 64KBytes Code Memory, 2KBytes Boot Code Memory
- Up to 16M bytes of external (off-chip) data memory
- Interrupt controller
- 2 priority levels
- 4 external interrupt sources
- 1 Watchdog interrupt
- Four 8-bit 1/0 Ports
- Three timers/counters
- Full-duplex UART
- Programmable Watchdog Timer
- DoCD™ compatible debugger
- High Product Endurance
< Minimum 100,000 program/erase cycles

- Minimum 10 years data retention

Ctfet SE =00 O|8L|0] AL

© Copyright 2012 WIiZnet Co., Inc. All rights reserved. Ver. 1.1.6
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1.3 W7100A Block Diagram & Features

W7100A

+— t0, gate0

GPI0  K(——" Timer

0,1 e t1, gatet
Flash  K——) Timer —— t2

2

- —— tlex

Boot ROM Q:‘/ MCU
=
Ram K A

SFR

UART [ rxd
+— txd

+—— docddatai
Debug |¢——— docdclk
+—— docddatao

TCPIP 3 ::
Core Clock/ +—— clock_in
Control |«—— reset

interface | int0-~5

&
g ¥ ¥ ¥

Figure 1.1 W7100A Block Diagram

W7100A LjE 22 Cjo|oj12S 1211.10 LIEFLYQICE.

ALU - A=) =8| HALS =S Accumulator (ACC)QF Program Status Word (PSW), B 2| X|
AE|, 2|1 arithmetic unit, logic unit, multiplier, dividerS &=l Logicg ZE&stn QULCE.
SFR - Special function registerS X O{stC}. BF, AF X} X| ™ register&1} 2= logic2
ESSta QICH AFRXIZE ™ol Qf ZHH|E direct addressing mode HZHES 0|83 A HiFE

A access (read, write, modify) & 4= QULC}.

1.3.1 ALU (Arithmetic Logic Unit)

W7100A= HZ 8051 microcontroller@}t tEISIA Sst=lch dg|1n ZHEE DE HEHES &
S5t ACH W7100A= 1% HHO =S 7t Ste Be 728 FES 7tX2a Uk

W7100A MCUQ| ALUL ZHQ(3t data X 2|2 8t 0|Z42 8-bit ALU, ACC (OXEQ) register, B
(OxFO) register?} PSW (0xDO0) register 2 M EZICtH.
ACC (OXEO)
7 6 5 4 3 2 1 0 Reset
ACC.7 ACC.6 ACC.5 ACC.4 ACC.3 ACC.2 ACC.1 ACC.0  0x00

Figure 1.2 Accumulator A Register
B register= Sl GIAtOp LE AL S0 AL EICH CHE 320, B register= 2.8 SFRX|

2 ST

—

© Copyright 2012 WIiZnet Co., Inc. All rights reserved. Ver. 1.1.6

12

19ayseled vOOTLZM NJIN pappaqu3 18uiaiu]




@}Znet

B (OxF0)
7 6 5 4 3 2 1 0 Reset
B.7 B.6 B.5 B.4 B.3 B.2 B.1 B.O 0x00

Figure 1.3 B Register
ALUE Sl wMl Ml LM af 262 At E A O STt (increment), ZHA (decrement),
BCD-decimal-add-adjust, H|I1 (compare) ¢4t 58 £dlSICEH =2| unit® CHE EMES
£=2ls5t7| |8 AND, OR, Exclusive OR, complement, rotationS O|Z23ILC}. Boolean I = A A

set, clear, complement, jump-if-not-set, jump-if-set-and-clear 12|21 move to/from carry

of 22 bitAS ST
PSW (0xDO)
7 6 5 4 3 2 1 0 Reset
CcY AC FO RS1 RSO ov F1 P 0x00

Figure 1.4 Program Status Word Register

CY Carry flag

AC Auxiliary carry

FO General purpose flag 0

Register bank select bits

RS[1:0] Function Description

_ 00 -Bank 0, data address 0x00 - 0x07
L 01 -Bank 1, data address 0x08 - OxOF
10 -Bank 2, data address 0x10 - Ox17

11 -Bank 3, data address 0x18 - Ox1F

ov Overflow flag

F1 General purpose flag 1

P Parity flag

© Copyright 2012 WIiZnet Co., Inc. All rights reserved. Ver. 1.1.6
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1.3.2 TCPIPCore

TCP/IP Engine

uDP
TCP
; GNP
IcMe [ L
PPPOE || ARP P

802.3 Ethernet MAC

¥

Ml Manager
(CSMA/CD)

i

Ethernet PHY

laBeuey Alowaw

Aowaw pappaqu3 guze

Figure 1.6 TCPIPCore Block Diagram
Ethernet PHY
W7100A= 10BaseT/100BaseTX Ethernet PHYE L{ZEISID QUCH Half-duplex?}t Full-duplex&
D5 X350 Auto-negotiationdt Auto-MDI/MDIXE X|&IStCE. EESE Link, TX, RX AFER,
Collision, Speed?} Duplex 6712] HE2|3 indicator LED =2 & X|/3tCt.

TCPIP Engine
TCPIP QX2 WiZnete| HEQA T2EE7|=8 7|89 2 St= Hardwired logicO|C}.
- 802.3 Ethernet MAC(Media Access Control)
CSMA/CD (Carrier Sense Multiple Access with Collision Detect) & X|SlH Z2EE
48-bit source/destination MAC addressE 7|HIO 2 St QICt.
- PPPoE(Point-To-Point Protocol over Ethernet)
0| TZEEEL2 EthernetS Ed| PPPAH|AE O|2%ICt. Ethernet ZFQ M& A0
Payload (PPP =&{|Q) £ encapsulatestl, =2l A|0f] PPP Z2| QS de-capsulatedirCt.
PPPOE= PPPOEA{H{Q} PAP/CHAPQIZ S O|238lA| PPP EAIS BiLC}.
- ARP(Address Resolution Protocol)
ARP= IP addressE O|2%F MAC address resolution protocolO|Ct. O] TEEZE2 A=

MAC addressE ZAH3SI7| 2|8l ARP-reply?} ARP-requestES Ll 2tSHLY.

ro

- IP (Internet Protocol)
IP AZ (layer) O|M SZHStH OO|EH EAlS X|SICE IP fragmentation 2 X|3}HX|
Q7| 20| fragmented packet2 £=Algr = QIC}. TCPL} UDPE N3t &= TZ2E

rio

© Copyright 2012 WIZnet Co., Inc. All rights reserved. Ver. 1.1.6 14
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= numberE X|&SICt. TCPLI UDPQ| AL hardwired embedded TCPIP stackS X| &5t
Ct.

- ICMP(Internet Control Message Protocol)
ICMP= information, unreachable destination & X|23l= ZZEZO0|LCt. Ping request
ICMP packetO| #=AI%|H, Ping reply ICMP packetE &AISHC.

- IGMPv1/v2(Internet Group Management Protocol version 1/2)
IGMP Join/Leave@} Z'S IGMP MA|X|2 H2|$t= ZZEZ0|C}. IGMP= QX! UDP
multicast modeQj| M2t SASHCE. Version 1 1F 2 Q1 IGMP logicBt X|&3ICH ME2 H
Ho| IGMPE AtEdte{H, XE IGMPE IP AS0| 5Ok StCt.

- UDP(User Datagram Protocol)
UDPAHEZOIM OO S42 X[ASts Z=2EZO0|Ct. AFEX}E= unicast, multicast,
broadcast?} Z& AF2Al HO|H Oz X|siC}.

- TCP(Transmission Control Protocol)
Ol ZREZ2 TCP ABOIA SX8H GIO[E SAS XSt TCP AH{t Z2to|of

E modeE X|&StCt.

© Copyright 2012 WIiZnet Co., Inc. All rights reserved. Ver. 1.1.6
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1.4 Pin Description
1.4.1 Pin Layout

Package type: LQFP 100

%og §§;<§<g§§§%< gn_z<
gegezgeicegg8eege8gsggsigees
> a4 >o o0 0> X X0 >0 X X >oxx >0uxce >kFFO0
4 )
GNDA LINKLED
PLOCK Q TXLED
ALE RXLED
nWR COLLED
NRD FDXLED
P0.0/ADO SPDLED
P0.1/AD1 VCC1V8
VCC1V8 P3.7/A23
P0.2/AD2 P3.6/A22
P0.3/AD3 P3.5/A21
P0.4/AD4 n e P3.4/A20
VCC3V3 P3.3/A19
P0.5/AD5 VCC3V3
P0.6/AD6 P3.2/A18
P0.7/AD7 GND
P2.0/A8 P3.1/A17
GND - P3.0/A16
P2.1/A9 I M CU W7 1OOA P1.7/A7
P2.2/A10 P1.6/A6
P2.3/A11 P1.5/A5
P2.4/A12 P1.4/A4
P2.5/A13 P1.3/A3
P2.6/A14 P1.2/A2
P2.7/A15 O P1.1/A1
VCC3V3 P1.0/A0
\ J
Y EESIpRFEEPI8sR R REE
% ICERG) L>> 8 o Q (>) C © c© <
Figure 1.7 W7100A Pin Layout
© Copyright 2012 WIZnet Co., Inc. All rights reserved. Ver. 1.1.6 16
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Package type: QFN 64
2
£a o 8 g ™ o
2 o= L1 oo = = =
___EDLEEE':EEDEUEEU%
>S5 RREBEEREEEEEBER
r,i"
VCC3AZ
GNDA
PLLLOCK | =
PO.O | 52
PO, 1
veerve | se
P02 | ne
P0.3 | 5
PO.4
VCC3IV3 r
PO.5 IMCU W7100A
PO.6 QFN64
PO.7
P2.0
GND
P2.1 O
L
Lo B s S . T - == R . R (O R s A« R .| =™
SEREREZEEEZRIBS¢
b
E > E =

1.4.2 Pin Descri
Otz E|O]=0f Pin 7|

Figure

ption

1.8 W7100A QFN 64 Pin Layout

THON
GHDA
MC

MC
LINKLED
SPOLED
GHD

P,
P1.
P1.
F1.
P1.
P1.
F1.
P1.
nINT

0 = R L L BN

s=2 2oLt Tri-state pinO|L} L{F M== gLt

Type Description

IR

0 8mA =& driving M &

10 Ql/=2 (Bidirectional)

Pu 4.7KQXME LHE pulled-up
Pd 85KOXE LIS pulled-down

© Copyright 2012 WIiZnet Co., Inc. All rights reserved.
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1.4.2.1 Configuration

Pin name Pin number I/0 | Pu/Pd | Description
100pin | 64pin
nRST 8 9 I - Global asynchronous reset, Active low
TM3-0 1,2, 2,3, I Pd Must be connected to GND; value ‘0000’
3,4 4,5
PM2 -0 70, - I Pd PHY Mode
71, PM i
- o e Description
ololo Normal Operation Mode, 2 & 7|s
1} Auto-negotiation?| s &AM3}
olol1 100 BASE-TX FDX/HDX 7|1t Auto-
negotiation?| s =&/M43}
ol1l0 10 BASE-T FDX/HDX 7|51} Auto-
negotiation 7|5 &/M43}
0 |1 |1 |Reserved
1 0 0 | 100 BASE-TX FDX &7 AMEH
1 /0 |1 100BASE-TX HDX Z!% MEH
1 1 0 10BASE-TFDX &7 MEH
1 1 1 |10BASE-THDX X7 MEH
FDX : Full-Duplex, HDX : Half-Duplex
BOOTEN 5 6 I Pd Boot Enable/Disable
0 - Ar2Xt Application A3l
Code FLASH 9| A|ZtZ=A 0x0000Z jump
1- Enable Boot
Boot ROM2| Boot codeA! 3
PLOCK 77 51 0 - PLL Lock line, LJE PLLO| locked AE|E L=
1.4.2.2 Timer
Pin name Pin number I/0 | Pu/Pd | Description
100pin | 64pin
Timer0, 1 Interface
TO 9 - I - Timer0 2|5 clock &=
T1 10 - I - Timerl Q|5 clock &=
GATEOQ 11 - I - TimerO gate ZHAEE
GATE1 12 - I - Timerl gate ZHEE

© Copyright 2012 WIiZnet Co., Inc. All rights reserved.

Ver. 1.1.6
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Timer2 Interface

T2 13 - I - Timer2 2|5 clock &=
T2EX 14 - I - Timer2 Capture/Reload trigger
1.4.2.3 UART
Pin name Pin number I/0 | Pu/Pd | Description
100pin | 64pin
RXD 15 10 [ - Serial =41 &
TXD 17 12 0 - Serial £ =&
1.4.2.4 DoCD™ Compatible Debugger
Pin name Pin number I/0 | Pu/Pd | Description
100pin | 64pin
DCDCLK 18 13 0] - DoCD clock
DCDDI 19 14 | - DoCD [|O|E| &
DCDDO 20 15 0 DoCD [|O|E|f =&
1.4.2.5 Interrupt / Clock
Pin name Pin number I/0 | Pu/Pd | Description
100pin | 64pin
nINTO 22 17 I - Q| interrupt0
niNT1 23 - I - Q|2 interruptl
nINT2 24 - I - Q| interrupt2
nINT3 25 - I - Q|2 interrupt3
XTLNO 61 40 0 - WIZnet Core& clock output, 25MHz Crystal =&
Ceramic resonator HZE A4, Oscillator& Al
42 floating &
XTLPO 62 41 I - WIiZnet Core& clock input, 25MHz Crystal =&
Ceramic resonator?} HEAHZA, OscillatorE A2
g A2 1.8V 0SCQO| outputu} ATt
XTLN1 67 45 0] - MCU Core& clock output, 11.0592MHz Crystal =
2 Ceramic resonator?} HZBAZA, OscillatorE
AMET A2 floating &t
XTLP1 66 44 I - MCU Core& clock input, 11.0592MHz Crystal =
£ Ceramic resonator?t HEHAZA, OscillatorEs
AHEEH A4 1.8V 0SCO| outputnt &I At

© Copyright 2012 WIiZnet Co., Inc. All rights reserved. Ver. 1.1.6
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1.4.2.6 GPIO
Pin name Pin number I/0 | Pu/Pd | Description
100pin | 64pin
P0.0 81 52 10 - Port0 Q|/Z=2, Q2 M 22| Data0, Addr0
PO.1 82 53 10 - Port0 Q|/=2!, 9|2 02 2| Datal, Addrl
PO.2 84 55 10 - Port0 Q|/=2!, 9|2 M 22| Data2, Addr2
P0.3 85 56 10 - Port0 /==, 2|F M| 22| Data3, Addr3
P0.4 86 57 10 - Port0 QI/=2, 25 M2 2| Data4, Addr4
P0.5 87 59 10 - Port0 /£, 25 M| 22| Data5, Addr5
P0.6 89 60 10 - Port0 /£, 25 M| 22| Datab, Addré
PO.7 90 61 10 - Port0 Q|/=2, 9|2 M 22| Data7, Addr7
P1.0 26 18 10 - Portl @I/, Q2 M 22| Addr0
P1.1 27 19 10 - Portl QI/Z=2, Q¥ M 22| Addrl
P1.2 28 20 10 - Portl QI/Z2, QY M 22| Addr2
P1.3 29 21 10 - Portl QI/Z2, Q¥ M 22| Addr3
P1.4 30 22 10 - Portl QI/Z2, QY M 22| Addrd
P1.5 31 23 10 - Portl QI/Z=2, QY M 22| Addr5
P1.6 32 24 10 - Portl QI/Z=2, QY M 22| Addré
P1.7 33 25 10 - Portl QI/Z=2, QY M 22| Addr7
P2.0 91 62 10 - Port2 QI/==, Q|F M| 22| Addr8
p2.1 93 64 10 - Port2 QI/==, QF M| 22| Addr9
p2.2 94 1 10 - Port2 QI/==, Q|F M 22| Addrl0
P2.3 95 - 10 - Port2 @I/, Q2 M 22| Addrll
P2.4 96 - 10 - Port2 @I/, Q2 M 22| Addrl2
P2.5 97 - 10 - Port2 @I/, Q2 M 22| Addrl3
P2.6 98 - 10 - Port2 Ql/Z=2, Q2 M 22| Addrl4
P2.7 99 - 10 - Port2 QI/Z=2, Q2 M 22| Addrl5
P3.0 34 - 10 - Port3 QI/Z=2, Q2 M 22| Addrlé
P3.1 35 - 10 - Port3 QI/Z=2, Q2 M 22| Addrl7
P3.2 37 - 10 - Port3 QI/Z=21, Q2 M 22| Addrl8
P3.3 39 - 10 - Port3 /=3, Q& HZ2| Addrl9
P3.4 40 - 10 - Port3 Q/==, Q|F M 22| Addr20
P3.5 41 - 10 - Port3 Qi/=2, Q& HZZ| Addr2l
P3.6 42 - 10 - Port3 QI/=2, Q& M 22| Addr22
P3.7 43 - 10 - Port3 /&2, Q& Oj22| Addr23

ZFO|: GPIOS| /=™ driving M2

Px_PU/Px_PD SFR

= 2850 Hojtot.
Hi: R K228 AE%ts B9, GPIO0-32 2|F Oj=22| F4t HojE &0 0|8E.

© Copyright 2012 WIiZnet Co., Inc. All rights reserved.
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XEM| B AbEH2 2.3 External Data Memory Access’ A1

1.4.2.7 External Memory Interface

Pin name Num 1/0 Type Description

ALE 78 0 Data memory address bus [7:0] latch enable
nWR 79 oL External data memory write

nRD 80 oL External data memory read

10 : QE MREEZ|E Standard 8051 Interface2 AR A|, ALE ping X 0{310] PO[7:0]2
Data?} AddressZ HZOF AtE

1.4.2.8 Media Interface

19ayseled vOOTLZM NJIN pappaqu3 18uiaiu]

Pin name Pin number I/0 | Pu/Pd | Description
100pin | 64pin

TXON 52 32 0 - TXON/TXOP AlS M M A0 differential G

TXOP 53 33 0] - O|E+= TXON/TXOP AT WM& Eg| ML=

RXIN 55 35 I - RXIN/RXIP Al A £=Al A|Of| differential [|O]

RXIP 56 36 | - = RXIN/RXIP AT ME Eo| £AE

RESETBG 59 38 I - PHY Off-chip M&, 12.3kQ+1% NS ES| et
2LE0| AdA=l, ‘Reference schematic’S 11

.RXIP/RXIN Az # (RX) & 7ts%t 22 Z0|Z BHE.
. TXOP/TXON A& M %
. RXIPQ} RXIN ABE 7ts

.TXIPRF TXIN AMSE Jpssh 7124H QXA
.RXQ} TX A& W2 noisy AlSQF HE| X|A|Z.
CTX/RX Mz 4ol 7tAS LFSHH FXIE.

AEMISE AFEtE “W5100 Layout Guide.pdf’ S £H11.

o 00~ W N B
=
N
I
=
40
R
- T

1.4.2.9 Network Indicator LED

Pin name Pin number I/0 | Pu/Pd | Description
100pin | 64pin

SPDLED 45 27 0 - Link speed LED
Low: 100Mbps
High: 10Mbps

FDXLED 46 - 0] - Full duplex LED
Low: Full-duplex
High: Half-duplex

© Copyright 2012 WIiZnet Co., Inc. All rights reserved. Ver. 1.1.6
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COLLED 47 - 0] - Collision LED
Low: Collision detected (only half-duplex)
RXLED 48 - 0] - Receive activity LED
Low: Receive signal detected on RXIP/RXIN
TXLED 49 - 0] - Transmit activity LED
Low: Transmit signal detected on TXOP/TXON
LINKLED 50 28 0] - Link LED
Low: Link (10/100M) is detected
1.4.2.10 Power Supply Signal
Pin Pin number 1/0 Pu/ | Description
name 100pin | 64pin Pd
VCC3A3 | 58, 75 | 37,49 | Power - | Analog 3.3V power supply
oHEMel MR S5 %I VCC3A3 1f GNDAA}
0|0 10uF tantalum capacitor& &4
VCC3Vv3 | 21,38, | 16, 58 | Power - | Digital 3.3V power supply
73,87, Zt VCC2} GNDA0j|= 0.1uF decoupling capacitor
100 £ A4, 1uH ferrite bead= VCC3V31} VCC3A3S
RS AR
VCC1A8 | 54,60, | 34, 42 | Power - | Analog 1.8V power supply
64
VCC1v8 | 16,44, | 39,46, | Power - Digital 1.8V power supply
68, 83 | 54, 11 Zt VCC2} GNDA0jl= 0.1uF decoupling capacitor
g o7
GNDA 51,57, 31, Power - | Analog ground
63,65, | 43,50 PCB g{|0|0}20j analog ground HEE 7ts3t 3
76 A CIXtQl st 20| 8
GND 6,7, 7,8, Power - Digital ground
36, 26, PCB 2{0|0}=0] digital ground HE 2 7}53t 3
69, 92 | 47, 63 Al C|XFQI 8t= ZHo| =S
1v80 74 48 Power - | 1.8V regulated output voltage
Core operation M1t LHE regulator0f 9|3}
1.8V/150mA T RlS Bh& (VCC1A8, VCC1V8)
8 Fo+E EAI717] 28 1v801t GNDALO
0 3.3uF tantalum capacitor& Zst0 Fnf
noise decouplingS 2|8l 0.1uF capacitor& ™2
st

© Copyright 2012 WIiZnet Co., Inc. All rights reserved. Ver. 1.1.6
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VCC1V80| MZ =l 1v800| 1uH inductor

11 VCC1A80| A%t

<Notice> 1V802 W7100A o =0t

>

2 deviceQt= AZASIX| %S

3.3 Povwer Source WCC V3 WIOC 33 WIOC IV3
{F' o o o
Inciuctor
' L N » -
TuH
10uF | AuF | 10uF
T T it i,
T Inciuctor O1uF —E.1uF —E.1uF D.AuF
! gl L P L J
| TuH i Fa
GMDA, g
WCC 1S WCC1AS WCC1YE
(5] (=]
Incuctor
Vo Ve N + . +
1va0 [ 4 e—y
3.3uF 1 OuF 10uF]  DAWF
T T == = ey
Incductor T 01uF —E.1uF —E.1uF —E.1 uF  [1uF
A . A —
i TuH I A
) GRDA )

Figure 1.9 Power Design

© Copyright 2012 WIiZnet Co., Inc. All rights reserved.
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1.5 64pin package description

1.5.1 Difference between 100 and 64pin package

Difference 64 pin 100 pin
TO, T1, GATEO, GATE1, T2, T2EX, nINT1, nINT2,
Deleted pin nINT3, FDXLED, COLLED, RXLED, TXLED, PM2, )
PM1, PMO, EXTALE, EXTDATAWR, EXTDATARD,
GPIO3[0:7], GPI02[3:7]
External memory X 0
PHY mode setting only use SFR use SFR and PM pins
GPIO max 19pin max 32pin

*Note: 64pin package®| 42 PHYREE SFRE O|&d|A ASHOF2t 3t

3} A| PHYCONF SFR2| MODE_EN bitZ AH8{A| MODE2~0 bitE O[E3iA PHY modeZ
3t 4 QIZE 3iCh. 1 CHS MODE2~02| S AAdtd PHY_RSTn bitZ O|88{Al PHY

resetsf{ Ot 0| X7|3tg|0] MASZE StCE. J8{B 2 64pin package®X S Al2% [fj=

EAl o2} RET} X£7|8t RElo| ZTHE|0] Q00T BHC}.
PHYCONF SFROj| CH3t RpAM|SF L2 section 2.5.10 ‘New & Extended
2},

Ct. agjez &

b
N

nx
o

L 1

§

I

SFR’ & E=Z3}7| df

PHYCONF |= 0x08; // MODE_EN bit enable
PHYCONF &= OxF8; // MODE2 ~ 0 value is 0 (normal mode)
PHYCONF |=0x20; // Set the PHY_RSTn bit (reset bit)

PHYCONF &= ~(0x20); // Clear the PHY_RSTn bit

Delay(); // Delay for reset timing (refer to the section 10 ‘Reset Timing’)

© Copyright 2012 WIiZnet Co., Inc. All rights reserved.

Ver. 1.1.6
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2 Memory

W7100A°| M2 2|= ‘Code Memory’?} ‘Data Memory’?| F= JtX| EIRI© =2 L{EICt Code,
Data memory®8 2 ZtZF memory lockeS A2 4= QICL Lock?7|sS MHSIH QEOM HE
=]

2}
2|E readst= AS WX £= QUL Memory lockO| AT W7100A DebuggerES At2%

= Q71 M2

=
| FOI8HOF BTt Lock7|s AFEO| CHSH 2Ot XpA|SH LB “WizisP
Guide”ZAE E=X

Embedded

Code Memory

<}:§> Boot ROM ZKB

MCU Code FLASH 64KB

Data Memory

:41 pr; RAM 64KE

Data FLASH 2568

Figure 2.1 Code / Data Memory Connections

HY S8 X Yol S=2X B

LS

rlo

SO ALHE YSS YK}

o
ul

bal
>

B 2|(Non-volatile Memory)2} SRAM, CPUQ| &Ag ogtd £

o
o
|9 MHL B=7|(Low Voltage Detector) ALE= #EOIH, Ol Sl HZ

Program

8}7| HF2ECE W7100A2| Memory A2 Figure 2.10f Zt2FS| LEEFLH QAL

30
o
=
N
5
@D
[
[
>
o
|m
10

iMCU7100EVB Schematic2 &Zxs|7| HF2tCH.
(Example ICs : MAX811, MIC811, DS1811)

© Copyright 2012 WIiZnet Co., Inc. All rights reserved. Ver. 1.1.6
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2.1 Code Memory

‘Code Memory’= Ox00005 E{ OxO7FF7ItX|e| F=AE Zt= Boot ROMIt 0x00005 B OXFFFF77t
Xo| F=AE ZtE= Code FLASHZ FMEICH A|AHEIO| reset=l CH2 Boot ROMS| codeZ} A&
|=0 O] I§ BOOTENZIO| [M}2} SZ0| ZHE}XICH Figure 2.2= A|AHIEEl 50| BOOTEND
o [}2 BootROMZEO| flowE LIEFLYD QICh BOOTEN = 19 AL ISP T2 M ATJ Alsig| 1,
BOOTEN = 09| Z2 APP Entry®} AF2X} Application2 E7} ASEICE ISP T2 A|AS WizISP
programs O| 238l A W7100A0| A X} codeE writed} [ AFESHCE. 2|11 APP Entry= Af
8 X} Application codeZ7} AWE £ QEZE memory map switching0| 20{Y &= QJEE TIC}.
x7| MEJOM W7100A= Of2l| Figure 2.30{| A2} Z0| Boot ROM, APP Entry 12|11 FLASHY

o M7HA H22| FYS Ad=Ct. o2 2E0A & 5 AXOl, Boot ROMI} APP Entry=
FLASHE Y1 M2 AX|= B&20| QUL 0] 2 A ZE 0x0000 ~ 0x07FFLt OXFFF7 ~ OXFFFFO|
M FLASHE QDb ZAICH d24A W7100A= X7|3} A| Boot ROMI} APP Entry@ ™S codel
D22 FLASHE S 2 datal| 2 2|2 HMEICH.

Jump OxFFFT

Boot NO BOOTEM =00

Enable?

Y

YES l BOOTEN = 1'

[5F

P APP EWNTRY
rocess

\\E Jurmp (0000
L 4

|: APP code running

Figure 2.2. Boot Sequence Flowchart

FLASHE Y S data memory2 M™3H7| 20| AF2X} application codeZ FLASHO| write&t
2 QICt &FX|TF O] AEOAl= FLASHE codeM| 2 2|2 AF23H 4 QICt FLASHE IEMR 2
2 A8317| I8iA= memory map switchingd| ZQR3ICH. O 20| AMEA= HE Al
BOOTEN = 022 *,_‘|E_*10|-02| APPREZ MEHSICH 120 Boot ROM RE= APP Entry2 ZA|
jumpstCt. 21 & APP Entry= Boot ROME un-mapdtil FLASHE mapA|7{A Code FLASHZ
At2e £ QEE 3Lt code memory map switchingO| £LFH APP Entry= Code FLASHO| A|
Eb Z=A0| 0x00002 2 jumpdtCt. O IEL2 Figure 2.30 LIEFLY QUL

© Copyright 2012 WIZnet Co., Inc. All rights reserved. Ver. 1.1.6 26
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OXFFFF OxFFFF OxFFFF OxFFFF
oxrry|  APP Entry oxrrry| AP Entry ﬂxFFH’-

| Flash{64K} \ Flash{64K)
=

Ox07FF| 0x07FF \\
et § [ |

Ox0000| Ox0000 0x0000 0x000!

B : Disabled Area

7t Reserved Area

Figure 2.3 APP Entry Process

SIX|OF OJ M| FLASHS} APP Entry= M2 ZX|: address@ S 7HX|E22, FLASH 64KBE
HE ALBSH| QoAM= APP EntryE un-mapdliof StCt. O|F @[3l startup codeOiAf
WCONF(OXFF)2| RBHIEE ‘0’C 2 AH™S|F OF StCt. 12{™ Figure 2.42F Z0| APP Entry=

un-map=ICf.

OXFFFF| | OXFFFF OXFFFF OXFFFF
OxFFF7 OxFFF7 OxFFF7

Flash(64K) e Flash(64K)

0x0000 oxpoO0OL | 0x0000 oxpoO0OL |
W : Disabled Area
: Reserved Area

Figure 2.4 Changing the code memory Status at RB = ‘0’

WCONF (OXFF)
7 6 5 4 3 2 1 0 Reset
RB ISPEN EM2 EM1 EMO RESERVED FB BE 0x00
Code FLASHZ| OXFFF70|AtQ| F=AZE JIX|A E=ICHH, HIEA| Of2ff EEZE startup codeOf 4
QlsHOoF StCt. O EfHE 0| 23}H, W7100A= system reset20{| =A| APP Entry address&
disable@ Z40|LC}.

ANL OFFH, #07FH ; Clear Reboot flag

© Copyright 2012 WIiZnet Co., Inc. All rights reserved. Ver. 1.1.6
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BOOTENZIS ‘0’S =2 MM sl1 Startup codeOfjA{ WCONF register®| RBH|EE clearst™ Lj
=2 Code FLASH memory 64KBE 2% code memoryZ At2% 4= QUC}.

2.1.1 Code Memory Wait States

Code memory wait state= LHE WTST (0x92) register0f 2|3 A E|0 wait statel| TFE
WTST registerQ| Zr0| Qloff AH™EICE XtM|$H LI section 2.5.10 ‘New & Extended SFR’S
A1s7| Hhztch.

2.2 Data Memory

W7100A= L{E0f 64KB RAM, 64KB TCPIPCore, 255Byte Data FLASHE I &tsl1 QIC}. Data
FLASHE= A2 XLQ| IP, MAC, subnet mask, porttHs S& X&st=0 At

W7100A= QEMZ 2|2 X|C 16MbyteZtX| EHAFSH 2 QICt O] memoryS2 MOVX FHa&o
20t accessg 4= QUL}. Figure 2.5= W7100A9| ‘Data Memory map’S L}ELLHCE.

4>
%0
inl
R
rot

W7100

0xFFFFFF
&
(xFFGO00 s OxFDFFFF
TCPIPCore i
0xFEODOD
External Data
Memory
00110000

0x00FFFF - OxFE

Embedded RAM User Data Flash
0000000 (%00

Figure 2.5 “Data Memory” Map

2.2.1 Data Memory Wait States
Data memory wait state-= CKCON (Ox8E) register0|| 2|sff A =ICt. CKCON registerdf &A™
=l Zro| w2f wait state =7} A EICE. section 2.5.10 ‘New & Extended SFR’E ZtXS}7| Hb

2

—

-

Ct.

2.3 External Data Memory Access

QE HEZ|E ALET [, 2|5 address, data TIO| access mode= A A 27}X| EHEH 0| QILC}.
X HR|= standard 80510 A AtE3%IE B O Z address lined] latchE AI23t= HiE0|1,
= HW= address lined direct2 2= 2012 HZASH= HHO|CH. 22 address?t data T
2 D5 GPIO(General Purpose 1/0)2] X2 AFRO| 71solCt 2UEHE 2| accessing speed

o CH$t ¥ E = section 10 ‘Electrical specification’S & Zx3&}7| Hf2tCt.
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Of2l H|O|E0] EM[2:0]& 70| [}Z external data memory access modeSS ™ 2|5HSILC.

Table 2.1 External memory access mode

Mode EM[2:0] PO[7:0] P1[7:0] P2[7:0] P3[7:0]
Standard 1 001 Addr[7:0]/Data[7:0] GPIO Addr[15:8] GPIO
Standard 2 011 Addr[7:0]/Data[7:0] GPIO Addr[15:8] | Addr[23:16]

Direct 1 101 Data[7:0] Addr[7:0] Addr[15:8] GPIO
Direct 2 111 Data[7:0] Addr[7:0] Addr[15:8] | Addr[23:16]

2.3.1 Standard 8051 Interface

O| gtHe QHtXM ol 805190| 2|5 QIHIL|O|AQ =USICt. Port0C| address@} datar s E
£2317] 2|8l ALE (Address Latch Enable) pin2 O|&23}0{ latch enable MZE A O{SHCt. ALEA
27l #XlEl= AlZt2 ALECON registerE Sof Hojg £ A2D, HLCF XMt WHES
section 2.5.10 ‘New & Extended SFR’S %t=x3}7| HZtLCt.

SFR register®l WCONF(OxFF)Of £|X|&t EM[2:0](External Memory Mode)Q| settingdj 2} &
4% = Q&= addressQ| HL7l £ ZHX|E LpEICH HA EM[2:0]2 “001”Z settingstH I
M port0Z address/data busZ AFE3t1, port2E AHR| address(addr[15:8])2 AtEsIEZ &
16-bit address& AF235}A| =IC}. Address/data line@ 2 AL X| &= portl, port32 GPIOZ
AMEEICH 42 ofefel gt o).

D[7:0]

External
A[15:0] Device

AN

Latch

PO[7:0]

AD[7:0]

W7100A T
ALE

WCONF
(OXFF)
P1[7:0] > GPIO
EM[2:0]=001]

A[15:8]

P2[7:0]

P3[7:0] > GPIO

Figure 2.6 Standard 8051 External Pin Access Mode (EM[2:0] = *“001”)

C2 o2 EM[2:0]2 “011”2 MH™ESIAH KM port02 address/data busZ ALESHAH |1,
port2= AF%| address(addr[15:0])2 AREEICE. 02|10 port3S X442 address(addr[23:16])
2 A8 £ 0| address@| HL| 7} 24-bitE 5O{HCE OX|2fC 2 portl2 GPIOZ AFEO|
7bSStoh XME g2 ool =9 ZLt.
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D[7:0]

External
A[23:0] Device

PAYAYNEEL

PO[7:0] Latch

AD[7:0]

W7100A

ALE

WCONF

©FF) P1[7:0] > GPIO

EM[2:0]=011]

A[15:8]

P2[7:0]

A[23:16]

P3[7:0]

Figure 2.7 Standard 8051 External Pin Access Mode (EM[2:0] = “011™)

2.3.2 Direct Interface

0| HIHE standard 80519 2|8 ™A HiBit= CHE7| addresst data 2t2lE 2™ A
5l AFRS= AOo|Cf. AN EM[2:0]12 “101”Z settingstH &=|™M, port0S data line
(data[7:0])) 2.2 AIEGIA T/, portl2 &} address(addr[7:0])2 2 A5, port2E 42|
address(addr[15:8]) 2 ArEStAH E=ICt. 12|11 HO0tQJUE port32 GPIOZ AFE0| 7+&5HCt O]
LY S ALESHA =T latch §l0| address/data 2tQ1o| HZAO| 7h55ILt. AtMeh 142 Of
o] EE=eF ZLt.

D[7:0]
PO[7:0]
W7100A
A[7:0] A[15:0] External
P1[7:0] Device
(OXFF)
P2[7:0]
EM[2:0]=101]
P3[7:0] :> GPIO

Figure 2.8 Direct 8051 External Pin Access Mode (EM[2:0] = “101")

C2 92 EM[2:0]8 “111”Z settingd}A| T|H™, port0, portl, port29| +4 2|9 ++M
&1, port3Z %4 address(addr[23:16])2 AtEY = QUCH XiM|S FE2 ot 22
7

b ZCt

3¢)
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D[7:0]
PO[7:0]
W7100A
A[7:0] A[23:0] External
P1[7:0] Device
WCONF .
(OXFF) A[15:8]
P2[7:0]
EM[2:0]=111
A[23:16]
P3[7:0]

Figure 2.9 Direct 8051 External Pin Access Mode (EM[2:0] = “111™)

2.4 Internal Data Memory and SFR

Oofgf 12l LHE memory?} Special Function Register (SFR) mapS & O &LCt.

OxFF
Upper Internal RAM shared SFR
with Stack space Special Function Registers
{indirect add ressing) (direct addressing)
080
OXTF ,
Lower Internal RAM shared with Stack space
{direct & indirect addressing)
%30
Ox2F
bit addressable area
%20
Ox1F
4 banks, RO-R7 each
%00

Figure 2.10 Internal Memory Map

W7100A°| LHE RAM-2 0x00 ~ Ox1F7tX| 87H2| register= 2 M=l 47|1Q| register bankE& &
ZESHSED Q, 0x205E| 128bits (16bytes)Q| bit-addressable £-2 1} 208bytes®| scratchpad
BHo=z JME0 RCt. Indirect addressing modeZ 0x80F E{ OxFF7tX| addressingStH, %
A2 EH 128 Bytes &= LHE memoryZ accessing=ICt. S}X|2F direct addressing modeZ

=
=

Ox805.E{ OxFF7}X| addressingst® O] 222 SFR memoryZ accessing=ILC}.
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MFEF! DPSBK PHYCONF] WCONF |0xFF
oFO| B ISPID | ISPADDR | ISPADDR | ISPDATA | CKCEK | DPX0OBK | DPX1BK |0xF7
DXEE M}'{AK ] D W) 0 ) D M 0<EF
mxED| ACC P D P OE7
0xDE[ WDCOMN DF
oxpo|  pPSW 07
0xCh i el F
L Reserved (bCT
B8l P OB
B0l P3 BT
D48 IE AR
oxaDl P2 AT
38 SCOMD SBUF INTWTST EXTWTST ALECON [iftig
ool Py WTST DPX0 DPX1 0x97
0x88] TCON | TMOD TLD TL1 THD TH1 CKCON Ox8F
080l PO Sp DPLO DPHD DPLY DPH1 oPs PCON  [0x87

Figure 2.11 SFR Memory Map
New SFR - New additional SFR
- Standard 80510 A{ =FEEl SFR
Standard - Standard 8051 SFR
Figure 2.11°2| HO|M 2/1Z 3 022 82

M

Lt= SFR2 bit addressable registerO|C}.

2.5 SFR definition
0| sectionO|Al= W7100A2| SFRI} 11 7|SS0| CHe} A EHSICH. O XFAM|SH AFEHE section
2.5.11 *Peripheral SFR’2 Xt113&}7| HfEtCt.

2.5.1 Program Code Memory Write Enable Bit
PCON register £ 0| Program Write Enable (PWE) bit= MOVX BHZHO| £dL|l= =
Program Write signal2 K| O{slCt. PWE bitE ‘1I'2 A™&SIH ‘MOVX @DPTR, A’ HH

accumulator register®| COJO|E{E DPTR (active DPH:DPL) registerE Ed M™M= code

ot

i=]
—

memory addressOf| writeStCt.
‘MOVX @Rx, A" 32 accumulator register?| C|O|E{E P2 (bits 15:8) register@} RX(bits
7:0) register& £l A™El code memory addressOf| writeSHCt.
PCON (0x87)
7 6 5 4 3 2 1 0 Reset
SMODO - - PWE - 0 0 0 0x00
Figure 2.13 PWE bit of PCON Register

Note: 1. PCON.2 ~ PCON.O bit= reservedO|d HFEA| 022 A s|jOF SiC}.
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2.5.2 Program Code Memory Wait States Register
Wait state register= code memory access time2 A s=0| A OQIC}.
WTST (0x92)
7 6 5 4 3 2 1 0 Reset
- - - - - WTST.2 WTST.1  WTST.0 0x07

Figure 2.14 Code memory Wait States Register
Note: 1. & bitE2 2% program fetchL} MOVCHZ 0| HH S =L}
Code memory write= MOVXEH 20| Q|8 =& =|= 2, CKCON register= CODE-W
R pulse widthE X|0{stCt.
2. Read cycle2 *|A 4 clockO|A %|CH 8 clock7}X| F7|E Zt=C}.
Table 2.2 WTST Register Values

WTST[2:0] Access Time [clK]
7 8
7
6
5
Not Used
Not Used
Not Used
Not Used

O|lFR,r | N W |A~|jOoT]| O

HEHO fetchingE £=dSt= =F0|=, code memory= 2% MOVCHZG| 9|8 A{Et accessE
%= QIC}. Code memory= XA 4 wait statesZ read2r %= QCt. 11 Timing C}O|O{124E O}
2 120 LtEFLHRAC.

clk \ / \ / \ / \ / \ / ___/ |

i-i min 4 clk h|

ADDRESS W ADDRESS ¥

i, 4 chk— .J

CODE_RD \ /

i g read sample
CODE Y (N} [

Figure 2.15 Waveform for code memory Synchronous Read Cycle with Minimal Wait States
(WTST = ‘4%)
Note: 1. clk - A|AH! clock F=I}4=(88.4736 MHz)
2. ADDRESS -AX| £=™ %l program byte o] FA
3. CODE_RD - Code memoryQ| readAl &
4. CODE - Data write to the actual modified program byte
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Code memory= %|A 4 wait states®] MOVXEHZH O Z writeg 4= QILCt. W7100A core= wait
stateE Edff 1= H= memoryR F0 A & SEE £ QICH Of2f 122 Timing diagram

2 ®OEL;.

clk A f \ / \ / \ / \ / A / \ / i
+ min & clk 5|
ADDRESS b ADDRERS y
. i felk-—s|
CoDE 1Y DATA A
—min Tek— Ik
CODE_WR i1 i
max 4 clk |
PRG old value b }:{ new value

Figure 2.16 Waveform for code memory Synchronous Write Cycle with Minimal Wait State

S(WTST = “4%)
Note: 1. clk - A|AH! clock FO}4= (88.4736 MHz)
2. ADDRESS - A X £=™El program byte o] FA
3. CODE - Data write to the actual modified program byte
4. CODE_WR - Code memoryQ| write}l <
5. PRG - Code memory 2E{

2.5.3 Data Pointer Extended Registers
Data pointer extended register DPX0, DPX1, MXAX= 64KBO|AtQ| [|O|E{E accessingZ [

X[ A2 memory addressZfS Zt=LCt. Reset® DPX0, DPX1, MXAX= ZX7|{fSE 0x002 Zt=C}.

DPX0 (0x93)
7 6 5 4 3 2 1 0 Reset
DPXP.7 DPX.6 DPX.5 DPX.4 DPX.3 DPX.2 DPX.1 DPX.0 0x00

Figure 2.17 Data Pointer Extended Register

DPX1 (0x95)
7 6 5 4 3 2 1 0 Reset
DPX1.7 DPX1.6 DPX1.5 DPX1.4 DPX1.3 DPX1.2 DPX1.1 DPX1.0 0x00

Figure 2.18 Data Pointer Extended Register

MXAX (OXEA)
7 6 5 4 3 2 1 0 Reset
MXAM.7 MXAX.6 MXAX.5 MXAX.4 MXAX.3 MXAX.2 MXAX.1 MXAX.0  0x00
Figure 2.19 MOVX @RI Extended Register

MOVX@ 20| DPTRO/DPTRL registerZ O]

oM L™, XA address A[23:16] = 24
DPX0(0x93)/DPX1(0x95)0 AME=l /2 %=

Ct. MOVXHZHO| ROZ2 R1 registerE O|2dl|A
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SHE| O, A|AFQ| address A[23:16]= MXAX(OXEA)Q| Z+S ZtD A[15:8]2 P2(0xA0)Q| %S Zt
.

fir

]
C

2.5.4 Data Pointer Registers
Dual data pointer registerS& data block copy£ =& SAA|7|7] &8 BHSO{FCt. DPTRO
@ DPTR12 47}§9| SFRE 0| X5t UL} Active DPTR register= SEL bit (0x86.0)E EdY
MEHSE 2~ QICH BFOF SEL bit7f ‘0’0|™, DPTRO (0x83:0x82) 7} MEHEZICE HICHZ SEL bit7}
‘1’0|™ DPTR1 (0x85:0x04)7} MEHEZILC}.
DPTRO(0x83:0x82)
DPHO(0x83) DPLO(0x82) Reset

7 6 5 4 3 2 1 0|7 6 5 4 3 2 1 0 0x0000
Figure 2.20 Data Pointer Register DPTRO

DPTR1(0x85:0x84)
DPH1(0x85) DPL1(0x84) Reset
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 O 0x0000
Figure 2.21 Data Pointer 1 Register DPTR1

DPS (0x86)
7 6 5 4 3 2 1 0 Reset
ID1 IDO TSL - - - - SEL 0x00

Figure 2.22 Data Pointer Select Register
Note: TSL - Toggle select enable. When TSL is set, this bit toggles the SEL bit by execu
ting the following instructions.
INC DPTR
MOV DPTR, #datal6
MOVC A, @A + DPTR
MOVX @DPTR, A
MOVX A, @DPTR
When TSL = 0, DPTR related instructions will not affect the state of the SEL
bit.

Unimplemented bit - Read as 0 or 1.

Table 2.3 DPTRO, DPTR1 Operations

ID1 IDO SEL=0 SEL=1
0 0 INC DPTR INC DPTR1
0 1 DEC DPTR INC DPTR1
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1 0 INC DPTR DEC DPTR1
1 1 DEC DPTR DEC DPTR1

MERZEl data pointer register= Ct2 YHE FWSH=0 ALESICE.
MOVX @DPTR, A

MOVX A, @DPTR

MOVC A, @A + DPTR

JMP @A + DPTR

INC DPTR

MOV DPTR, #datal6

2.5.5 Clock Control Register
Clock control register CKCON (0x8E)-2 data memory read/write signal pulse widthd 2 & 7}
K| Q&= MD[2:0] bitE Zetstn QULY.
CKCON (OX8E)
7 6 5 4 3 2 1 0 Reset
WD1 WDO - - - MD2 MD1 MDO 0x07
Figure 2.23 Clock Control Register - STRETCH bits

Data memory read/write signal2 MOVXEHEHE £3lst= SO =Mt =ICH MD[2:0] bite
slow RAM, LCD display?} Z-& 1/0 deviceE2| EAIE X Ost= C}. Reset®= MD[2:0] bit
= 0x072| =7|g¢t& Z=hl, O] g2 =& devices SHY = Us UOICH AE
XH= MD[2:0] Zt= 1/0 deviceQ| £ =0 et O ZtS HAE %= QICh E 3 programO| 4

d Sol2t= o28l0l MD[2:0]9] e #EY =+ ULt

Table 2.4 MD[2:0] Bit Values

MD[2:0] Pulse Width[clock]
7 8
2 3
1 Not Used
0 Not Used

Read/write pulse width= %x|A 3 clockOf| Al X|CH 8 clock7}X| MA™ET 4= QICt.
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2.5.6 Internal Memory Wait States Register
Internal Memory Wait States Register INTWTST(0x9C)= L{E 0| = 64KB Ram, TCPIPCore,

255Byte Internal Flash@| access timegS A st=0| AMOICt.

INTWTST (0x9C)
7 6 5 4 3 2 1 0 Reset
Ram WTST TCPIPCore WTST Flash WTST OxFF

Figure 2.24 Internal Memory Wait States Register

- Ram WTST : LW{E9| 64Kbytes RamQ| access time2 MMSI=0 ArEL|H, 2bit2
HElol, 0-39| go= M¥T + AUCk.

- TCPIPCore WTST : TCPIPCoreQ| access time2 MMESI=0 AFEE O, 3bit2 FTHE O,
0-79 Zto=2 M¥EY 4+ QUrh.

- Flash WTST : L& 2| 64KBytes / 255Bytes Flash2| access timeS AMSI=0 AR E
o, 3bitz FYE[Of, 0~72| gtz H¥E &+ AUCL

Internal ram WTST= Of2jo| HQ} Z0| access timeO| A =ICt.

Table 2.5 Ram WTST Bit Values

WTST Pulse Width[clock]
3 5
2 4
1 3
0 2

TCPIPCore, Internal flash WTST= O}2jQ| E2} &0| access timeO| A% =IC}.

Table 2.6 TCPIPCore / Flash WTST Bit Values

WTST Pulse Width[clock]

7 10

OR[N W|M|lO|O
W| k||| N| 0| ©
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2.5.7 Address Latch Enable Register
ALECONO| ‘0’22 MM E|™, ALEZ} 1 clockZ0f HIZ ‘1’0 Al ‘0’22 HO|ZICt. ALECONO]
‘o=z M™EE|H ALE AT L= 1+nclockeS {X|3t L2 ‘0’C =2 HMO|=ICE.
ALE maintain duration = ALECON + 1 clock
ALECONS| =7|3f2 OxFFO|C}. [MEtA A2At= QE AHK|O| £ 0 9HE ALECONS| 7S
2d = A85HH EICt
ALECON (Ox9F)
7 6 5 4 3 2 1 0 Reset
AC.7 AC.6 AC.5 AC.4 AC.3 AC.2 AC.1 AC.0 OxFF

Figure 2.25 Address Latch Enable Control register

2.5.8 External Memory Wait States Register
EXTWTST(0x9D, OXx9E)= 2|5 M EZ 2| AccessE £ KN O{st7| Qo AFESICE. £ 16bitE 0|
&oliM 0~655357HX| gt 238Y & UL
EXTWTSTO (0x9D)
7 6 5 4 3 2 1 0 Reset
EW.7 EW.6 EW.5 EW.4 EW.3 EW.2 EW.1 EW.0 OxFF

Figure 2.26 First Byte of Internal Memory Wait States Register

EXTWTST1 (OX9E)
7 6 5 4 3 2 1 0 Reset
EW.15 EW.14 EW.13 EW.12 EW.11 EW.10 EW.9  EW.8 OXFF

Figure 2.27 Second Byte of Internal Memory Wait States Register

2.5.9 Stack Pointer
W7100A= L5 RAMZZt0| 8-bit stack pointer SP(0x81)E 7tX|11 RULC}.

SP (0x81)
7 6 5 4 3 2 1 0 Reset
SP.7 SP.6 SP.5 SP.4 SP.3 SP.2 SP.1 SP.0 0x07

Figure 2.28 Stack Pointer Register
0| pointer= data’t A% E|7] ™ PUSHLF CALLYHZO| Qs Z7tstn, BHCHE HO|E 7t
popk|7| ™ POP, RET, RETIHZHO o8 ZASIC}. =, stack pointer= 24 OX|2 25

stack byteE 7t2|7|0 QUCt.

2.5.10 New & Extended SFR
PHY_IND(OXEF) : PHYO| &iX} AfEHE 2a{ZL SFRO|LC}.
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PHY_IND (OXEF)

7 6 5 4 3 2 1 0 Reset
FDX SPD LINK 0x00
Figure 2.29 PHY Status Register
Note: FDX : 0 - Full duplex /7 1 - Half duplex
SPD  : 0 - 100Mbps / 1 - 10Mbps

LINK : 0 - The link is down /7 1 - The link is up

ISPID(0xF1): ID Register for ISP.

ISPADDR16(0xF2): 16bit Address Register for ISP

ISPDATA(OxF4): Data Register for ISP.

CKCBK(0xF5): CKCON Backup Register.

DPXO0BK(0OxF6): DPX0 Backup Register.

DPX1BK(0OxF7): DPX1 Backup Register.

DPSBK(0xF9): DPX Backup Register.

PHYCONF (OXFE): W7100A PHY operation mode, reset, power down configuration register

PHYCONF (OXFE)

7 6 5 4 3 2 1 0 Reset
- - PHY_RSTn PHY_PWDN MODE_EN MODE2 MODE1 MODEO  0x00

Figure 2.30 Internal PHY Configuration Register
Note:

PHY_RSTn: W7100A°| L{E Ethernet PHYE reset3tCt. O] bitE 12 setd} reset t
imingE #0510 CtA| 092 clear3tCt. Reset timingd CHst ELCF XbA|
ot L 82 section 10 ‘Electrical Specification” & % Z3}7| HF2tCh.

PHY_PWDN: W7100A power down REE MHNESICEH 1Y [ power down REE Z
Ztstn 09 O normal2 EZ2 SESICE.

MODE_EN: 10| MODE2 ~ 0 bit2 A3} W7100A2| SXt QT2 MEBICE 64pi
n packageOjjA|= HFEA| O] bit® MMt C}2 MODE2 ~ ObitE MAso
SEHECE MYsfopat Bt

MODE2 ~ 0: PHYZEE M7 bit, 48 /=0 st HE &= 1.4.2 ‘Pin Description’2|
PM2 ~ 0TI 7% Ztut SYsict.

- : Reserved, must be set to ‘0’

ex> usage of mode selection using MODE2 ~ 0

PHYCONF |=0x08; // MODE_EN bit enable

PHYCONF &= 0xF8; // MODE2 ~ 0 value is 0 (normal mode; auto configuration mode)
PHYCONF |=0x20; // Set the PHY_RSTn bit (reset bit)
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Delay(); //Delay for reset timing(refer to the section 10 “Electrical Specification”)
PHYCONF &= ~(0x20); // Clear the PHY_RSTn bit

WCONF(OxFF): W7100A configuration register
WCONF (OXFF)
7 6 5 4 3 2 1 0 Reset
RB ISPEN EM2 EM1 EMO Reserved FB BE 0x00
Figure 2.31 W7100A Configuration Register
Note: RB : 1 - ISP S%t0| ZL}H(APP Entry(OXFFF7 ~ OXFFFF) RD/WR Enable) X E|St
0 - ISPESE0| ELtE MFE X e
ISPEN : O - ISP enable, 1 - ISP disable
EM[2:0] : Q|5 M22| RE AMH, section 2.3 ‘External Data Memory Access’ &%
FB : FLASH Busy Flag for ISP. Read only.

BE : Boot Enable (1 - Boot Running / 0 - Apps Running). Read only.

CLKCNTO(OxDC): W7100A core clock count register bit0 ~ 7.
CLK_CNTO (0xDC)
7 6 5 4 3 2 1 0 Reset
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 0x00

Figure 2.32 Core clock count register
Note: CLK_CNT= 32bit gfrS =2 0Off core clockOtCt Z7t3tCt. 0] SFR2 core clockS count
St=0l AFESHALE AlZtE MO AR Y &= UL

ex> 1 second = about 88000000 clock count (icore clock is about 88MHz)

CLKCNTO(OxDD): W7100A core clock count register bit8 ~ 15.
CLK_CNT1 (0xDD)
7 6 5 4 3 2 1 0 Reset
Bitl5 Bitl4 Bit13 Bitl12 Bitll Bit10 Bit9 Bit8 0x00

Figure 2.33 Core clock count register

CLKCNTO(OXDE): W7100A core clock count register bitl6 ~ 23.
CLK_CNT2 (OXDE)
7 6 5 4 3 2 1 0 Reset
Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bitl7 Bitl16 0x00

Figure 2.34 Core clock count register
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CLKCNTO(OXDF): W7100A core clock count register bit24 ~ 31.
CLK_CNT3 (OxDF)

7 6 5 4 3 2 1 0 Reset

Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 0x00

Figure 2.35 Core clock count register

2.5.11 Peripheral Registers
PO, P1, P2, P3 : Port register. XtA|SH Atgt2 section 4 “I/0 Ports’E At 1s|7| HEEtCt.

TCON(0x88) : Timer 0, 1 configuration register. XtA|3t At&h2 section 5.1 ‘Timer 0, 1’2
2St7| Hperct.

TMOD(0x89) : Timer 0, 1 control mode register. AtA|St A2 section 5.1 “Timer 0, 1’S

H1517| HECE

THO(Ox8C), TLO(Ox8A) : Timer 02| Counter register. AtA|st At&t2 section 5.1 “Timer 0, 1°

= o] gttt

TH1(0x8D), TL1(0x8B) : Timer 12| Counter register. XtM|3t Atgt2 section 5.1 “Timer 0, 1’

= o] gttt

SCON(0x98) : UART Configuration Register. X} A3t At&2 section 6 ‘UART’E #t15}7| Ht

2tct.
SBUF(0x99) : UART Buffer Register. XMt At2t2 section 6 ‘UART’E &t 5|7| HREtCt.
IE(OXA8) : UART Bits in Interrupt Enable Register. X[A|St At2t2 section 6 ‘UART'E #t11
7| HfztC}.

IP(0OxB8) : UART Bits in Interrupt Priority Register. X} A3t At&t2 section 6 ‘UART'E 2&t115

7| dfztct.

TA(OXC7) : Timed Access Register. AtA|st At2t2 section 7 ‘Watchdog Timer'S & 1135}17| Ht

2hC}.
T2CON(0xC8) : Timer 2 Configuration Register. AtA|St Al&t2 section 5.2 ‘Timer 2’ %t
&}7| HfztC}.

RLDH(0XCB), RLDL(0xXCA) : Capture Registers of Timer 2. XjM|3t Atet2 section 5.2 “Timer

2'S T1oH7| HECE.

TH2(0xCD), TL2(0xCC) : Counter Register of Timer 2. X[M|$t At2t2 section 5.2 ‘Timer 2’

57| HECE.

PSW(0xDO) : Program Status Word Register. X}A|St At&H2 section 1.3.1. ‘ALU’E £t13817

Hi2tet.
WDCON(0xD8) : Watchdog Control Register. AtA|St Att2 section 7 “Watchdog Timer’ S
18}7| Hf2tCt.
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3 Interrupt

Interrupt pin 7|s&

0|4, tri-state AMS=

zQ Mo

C}.

ot HiO|=0 F2l5tIEt. 2E pin

Table 3.1 External Interrupt Pin Description

o C
— =

tetsEAM  (unidirectional)

Pin Active Type Pu/Pd Description
nINTO/FA6 Low/Falling I - External interrupt O
nINT1/FA7 Low/Falling I - External interrupt 1
nINT2/FA8 Falling I - External interrupt 2
nINT3/FA9 Falling I - External interrupt 3
niNT4 - Reserved
TCPIPCore Falling I - Interrupt Request Signal for TCPIPCore
(nINT5) (internally connected)

W7100A core= 5 levelQ| interrupt priority controlS 211 QC
IP (0xB8)2} EIP(OxF8) register

U
S 283

AN

F7{L} cleargt© 2} high=

F. 2t2o| Q| E interrupt=

low level priority group

o= MH™EEICE Q|E interrupt pinE2 falling edge signaldj 2|d{ activateZ=ICt. Interrupt

requests

system clock@| rising edged| A{ sampling$tLCt.
Table 3.2 W7100A Interrupt Summary

Interrupt  Function Active Flag Reset Vector Interrupt  Natural
Flag Level/Edge Number Priority
IEO Device pin INTO Low/Falling Hardware 0x03 0 1
TFO Internal, TimerO - Hardware 0x0B 1 2
IE1 Device pin INT1 Low/Falling Hardware 0x13 2 3
TF1 Internal, Timerl - Hardware 0x1B 3 4

TIO & RIO  Internal, UART - Software 0x23 4 5
TF2 Internal, Timer2 - Software 0x2B 5 6

INT2F Device Pin INT2 Falling Software 0x43 8 7
INT3F Device Pin INT3 Falling Software 0x4B 9 8
INT4F Reserved
INTSF Interrupt for Falling Software 0x5B 11 10
TCPIPCore TCPIPCore
WDIF Internal, - Software 0x63 12 11
WATCHDOG

Z} interrupt HlE{= IE (OxA8) 1} EIE (OxE8) registerOfA| ST bitE AP =N 22}

enable= 2 disableE %= QUCt. IE register= global interrupt system disable(0)/enable(1) bit
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EAE Zatstn ULk
IE (0xA8)
7 6 5 4 3 2 1 0 Reset
EA - ET2 ES ET1 EX1 ETO EX0 0x00

Figure 3.1 Interrupt Enable Register
Note: EA - Enable global interrupt
EXO0

Enable INTO interrupt
ETO - Enable TimerO interrupt
EX1

Enable INT1 interrupt
ET1 - Enable Timerl interrupt
ES - Enable UART interrupt
ET2 - Enable Timer2 interrupt

InterruptE enabledt= 2|2 2= bit52 softwareZ clear=22 seta 4= 11, hardwareZ
T &2 4108 Y2 = ULk F, interrupt=2 softwareE & HHdE = U0 FAE
T QICH (%t IE0YL IEL flage A 2]). 2HeE Q& interruptO, interruptlO| level-activated2
program&|O{ QICtH, IE0} IE12 2t2ZF Q|E source pin nINTO/FA6L nINT1/FA7S S8l O

4+ et
IP (0xB8)
7 6 5 4 3 2 1 0 Reset
- - PT2 PS PT1 PX1 PTO PX0 0x00

Figure 3.2 Interrupt Priority Register
Note: PXO - INTO priority level control (high level at 1)
PTO - TimerO priority level control (high level at 1)
PX1 - INT1 priority level control (high level at 1)
PT1 - Timerl priority level control (high level at 1)
PS - UART priority level control (high level at 1)
PT2 - Timer2 priority level control (high level at 1)

Unimplemented bit - Read as 0 or 1

TCON (0x88)
7 6 5 4 3 2 1 0 Reset
TF1 TR1 TFO TRO IE1 IT1 IEO ITO 0x00

Figure 3.3 Timer 0, 1 Configuration Register
Note: ITO - INTO level (at 0)/edge (at 1) sensitivity
ITL - INT1 level (at 0)/edge (at 1) sensitivity
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© Copyright 2012 WIiZnet Co., Inc. All rights reserved. Ver. 1.1.6




@}Znet

IEO - INTO interrupt flag= processor?} interrupt routineg =g [} XI5

2 clearZIC}.
IE1 - INT1 interrupt flag= processor?} interrupt routineg £=gig [ XI5
2 clearZIC}.

o

TFO - Timer 0 interrupt (overflow) flag= processor?} interrupt routineS ==

gt [ XAt=2Z2 clear®lC}.

o

TF1 - Timer 1 interrupt (overflow) flag= processor”} interrupt routineS &
g I XAt=22 clear®lC}.

SCON (0x98)

7 6 5 4 3 2 1 0 Reset

SMO SM1 SM2 REN TB8 RB8 TI RI 0x00

Figure 3.4 UART Configuration Register
Note: RI - UART receiver interrupt flag
Tl - UART transmitter interrupt flag

EIE (OXES)

7 6 5 4 3 2 1 0 Reset

- - - EWDI EINTS EINT4 EINT3 EINT2 0x00

Figure 3.5 Extended Interrupt Enable Register

Note: EINT2 - Enable external INT2 Interrupt
EINT3 - Enable external INT3 Interrupt
EINT4 - Must be “0’, if use the EIE register
EINT5 - Enable TCPIPCore Interrupt

EWDI - Enable WATCHDOG Interrupt

EIP (OXF8)
7 6 5 4 3 2 1 0 Reset
- - - PWDI  PINTS  PINT4  PINT3  PINT2  0x00

Figure 3.6 Extended Interrupt Priority Register
Note: PINT2 - INT2 priority level control (high level at 1)
PINT3 - INT3 priority level control (high level at 1)
PINT4 - Must be set to ‘0’, if use the EIP register
PINT5 - TCPIPCore Interrupt priority level control (high level at 1)
PWDI - WATCHDOG priority level control (high level at 1)
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EIF (0x91)
7 6 5 4 3 2 1 0 Reset
- - - - INT5F INT4F INT3F INT2F 0x00

Figure 3.7 Extended Interrupt Flag Register
Note: INT2F - INT2 interrupt flag. Must be cleared by software
INT3F - INT3 interrupt flag. Must be cleared by software
INT4F - Must be set to ‘0. if use the EIF register
INT5F - TCPIPCore Interrupt flag. Must be cleared by software

WDCON (0xD8)
7 6 5 4 3 2 1 0 Reset
- - - - WDIF  WTRF  EWT RWT 0x00

Figure 3.8 Watchdog Control Register
Note: WDIF - Watchdog interrupt flag. WDIF, Watchdog interrupt enable bit (EIE.
4). WDIF bit= HFEA| interrupt service routine2S WA L7 Mo
software2 cleardl| Z=0{0f &tCt. WDIFE enabledt”| @8l software
£ AF2%IH, Watchdog interruptZ} 2HAiSECEH. =, Enabled software-
set WDIFO|| 9|38} Watchdog interruptZ} 2t4ist 4= QICt. Timed acces

= O
s register procedureE O|238lA O] bitE £=Ha £ UL}
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4 /0 Ports

170 port pin7|s&2& Otz HIO|=0f LIEFLRUCE.

Table 4.1 I/0 Ports Pin Description

Pin Active Type Pu/Pd Description
PO[7:0] - 10 Pu Port0 input / output
P1[7:0] - 10 Pu Portl input / output
P2[7:0] - 10 Pu Port2 input / output
P3[7:0] - 10 Pu Port3 input / output
PO (0x80)
7 6 5 4 3 2 1 0 Reset

P0.7 PO.6 P0.5 P0.4 P0.3 P0.2 PO.1 PO.0 OxFF

Figure 4.1 PortO Register

P1 (0x90)
7 6 5 4 3 2 1 0 Reset
P1.7 P1.6 P1.5 P1.4 P1.3 P1.2 P1.1 P1.0 OXFF

Figure 4.2 Portl Register

P2 (OxA0)
7 6 5 4 3 2 1 0 Reset
p2.7 P2.6 pP2.5 P2.4 pP2.3 p2.2 pP2.1 P2.0 OxFF

Figure 4.3 Port2 Register

P3 (0xB0)
7 6 5 4 3 2 1 0 Reset
P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0 OxFF

Figure 4.4 Port3 Register

I/0 portOf Al Read®} write access= S SFR: PO (0x80), P1 (0x90), P2 (0xA0), P3 (0xBO)S
=0l O|FO{TICt. REHE port-reading HHO{= CHE port pin read S%0| A= ¢

data register2 £ E{ read%tC}. ‘Read-Modify-Write” HHO S L2 HO|E2HH ZH data
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registers 2 M™EHEIC

Table 4.2 Read-Modify-Write Instructions

Instruction Function Description

ANL Logic AND

ORL Logic OR

XRL Logic exclusive OR

JBC Jump if bit is set and cleared
CPL Complement bit

INC, DEC Increment, decrement byte
DJINZ Decrement and jump if not zero
MOV Px.y, C Move carry bit to bit y of port x
CLR Px.y Clear bit y of port x

SETB Px.y Set bit y of port x

DOE CI2 HHOES port pins2 £ 22 W2 (exclusively) read 3ICH. ZE portEL
GPIO (General Purpose Input Output) 2 A% &= QICt. O}2f Figure 4.50] W7100A2| GPIO
£ LtEFLHQICE. GPIOQ| output driving voltage= Px_PD, Px_PU SFRQ| &7 Ztoj 2t ov=E2
3.3ve| #4t2 Z=C

PO_PD(OXE3) : Port0 89| Pull-downg AM™st= SFRO|CL. T H|EJ} ‘1’2 setk|H
Pull-downO| A =IC}.

PO_PD (OXE3)
7 6 5 4 3 2 1 0 Reset

PortO[7] PortO[6] PortO[5] PortO[4] PortO[3] Port0[2] PortO[1] Port0O[0] 0x00

Figure 4.5 Port0 Pull-down register

P1_PD(OXE4) : Portl 8Tl9| Pull-downE A 3l= SFRO|CL & HIEZ} ‘1I'E setk|H™
Pull-downO| &7 =IC}.
P1_PD (OxE4)
7 6 5 4 3 2 1 0 Reset
Portl[7] Portl[6] Portl[5] Portl[4] Portl[3] Portl[2] Portl[1] Portl[0] 0x00

Figure 4.6 Portl Pull-down register

P2_PD(OXE5) : Port2 8| Pull-downZ AMdl= SFRO|C}. B§E H|EZ} ‘1’2 set%|™
Pull-downO| A =IC}.
P2_PD (OXE5)
7 6 5 4 3 2 1 0 Reset
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Port2[7] Port2[6] Port2[5] Port2[4] Port2[3] Port2[2] Port2[1] Port2[0] 0x00

Figure 4.7 Port2 Pull-down register

P3_PD(OXE6) : Port3 8Il9| Pull-downs A% 38l= SFRO|C}. ofE HIEJ} ‘I'E setk|H™
Pull-downO| A =IC}.
P3_PD (OXES)
7 6 5 4 3 2 1 0 Reset
Port3[7] Port3[6] Port3[5] Port3[4] Port3[3] Port3[2] Port3[1] Port3[0] 0x00
Figure 4.8 Port3 Pull-down register

PO_PU(OXEB) : Port0 8ZIo| Pull-upg MM™él= SFRO|C}. s{E H|EZ} ‘1’2 setk|H Pull-
upO| &Y EICH.
PO_PU (OXEB)
7 6 5 4 3 2 1 0 Reset
PortO[7] PortO[6] PortO[5] PortO[4] PortO[3] Port0[2] PortO[1] Port0O[0] 0x00

Figure 4.9 PortO Pull-up register

P1_PU(OXEC) : Portl 8TIQ| Pull-upS A7 dl= SFRO|C}. 8| HIET} ‘1’2 setz|H Pull-
up0| MM EIC.
P1_PU (OXEC)
7 6 5 4 3 2 1 0 Reset
Portl[7] Portl[6] Portl[5] Portl[4] Portl[3] Portl[2] Portl[1] Port1[0] 0x00

Figure 4.10 Portl Pull-up register

P2_PU(OXED) : Port2 8T Qo| Pull-upS AM3}= SFRO|C}. T H|EJ} ‘1’2 setZ|H Pull-
upO| HHEICt,
P2_PU (OXED)
7 6 5 4 3 2 1 0 Reset
Port2[7] Port2[6] Port2[5] Port2[4] Port2[3] Port2[2] Port2[1] Port2[0] 0x00

Figure 4.11 Port2 Pull-up register

P3_PU(OXEE) : Port3 8 9| Pull-up2 A7d3dt= SFRO|LCt. sfE HIEJl ‘1’2 setz|H Pull-up
ol Melct.
P3_PU (OXEE)
7 6 5 4 3 2 1 0 Reset
Port3[7] Port3[6] Port3[5] Port3[4] Port3[3] Port3[2] Port3[1] Port3[0] 0x00
Figure 4.12 Port3 Pull-up register
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5 Timers

W7100A= 5 79| 16-bit timer/counter, Timer02} Timerl& 7tX|1 RULCt. ‘timer mode’0f

X, timer registerS2 0Of 12clock periodOtC} Z7}5HC}E. ‘counter mode’Of| A{, timer registers
2 g &= pin (TO, T1) Q| falling transitionOfCt S7t5t 0 2 pinES Of clockOrCt Al

=3 st

5.1 Timers O, 1

5.1.1 Overview
Timer0, 12| pin7| sE& Of2l HI0|20| ™2t 2 ping2 Et 83k (unidirectional)
0|1 tri-state =& pinO|L} LR A S = QiCt.

Table 5.1 Timers 0, 1 Pin Description

Pin Active Type Pu/Pd Description

TO/FCS Falling I - TimerO clock

GATEO/FOE High I - TimerO clock  gate control
T1/FAE Falling I - Timerl clock

GATEL/FAO0 High I - Timerl clock  gate control

Timer02} Timerl2 HEZF 8051 timergi} 25| S 2HEICE 2 timer= 274 2| 8-bit register
£ THO (0x8C), TLO (0x8A), TH1 (0X8D), TL1 (0X8B) & A |0{QIC}. TimerSL ofzf E|o|&
oF 20| 47tX| REZ FETiC

Table 5.2 Timers 0, 1 Mode

M1 MO Mode Function Description

0 0 0 THx = 3223 prescaler (TLx 2| 1% 5bitAt&) 2 &4 8-bit
timer/counter2 St

0 1 1 16-bit timer/counter. THx, TLxE E5F At

1 0 2 TLx= 8-bit timer/counter2 &, THxO| 2|8 TLxs= auto-
reload =

1 1 3 = 749| 8-bit timer/counter2 T2, TLO= Timer0 X O bitof

Olsf MO{ElX THO= Timerl A0 bitof 2|8} X| 0=l

TMOD (0x89)

Timerl Timer0
7 6 5 4 3 2 1 0 Reset
GATE CT M1 MO GATE CT M1 MO 0x00

Figure 5.1 Timer 0, 1 Control Mode Register
Note: GATE - Gating control
1: GATE pind}t TRx pin 25 1’9 AE[O| A2t Timer x7} S&tsh
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0: TR pin0| ‘1°@l ALEHOIA{RF Timer x7} S&ret
CT - Counter or timer select bit

1: Counter mode, Timer x = Tx pin2| A S E countingg

0: Timer mode, L{& clocke 2 SZtat

M1, MO - Mode MEH bits

TCON (0x88)
7 6 5 4 3 2 1 0 Reset
TF1 TR1 TFO TRO IE1 IT1 IEO ITO 0x00

Figure 5.2 Timer 0, 1 Configuration Register
Note: TRO - Timer 0 SZtA|0{ bit
1: Enabled
0: Disabled
TR1 - Timer 1 SZHA| O] bit
1: Enabled
0: Disabled

Qe Q3 pinS, GATEOR} GATEL: pulseo| Z8 =X3s}7| ¢

ok

FEEZ AMEE &+ Ut

5.1.2 Interrupts
Timer0, 1 interruptOf Cist bitES OF2H0| LIEFLHRICE. IE registerS O|&3H A interruptS

toggle® = QUC}. 2|1 interruptSC| M= = IPregisterE O|&3fA XN O{E = UC}.

IE (OxA8)
7 6 5 4 3 2 1 0 Reset
EA - ET2 ES ET1 EX1 ETO EXO  0x00

Figure 5.3 Interrupt Enable Register
Note: EA - Enable global interrupts
ETO - Enable TimerQ interrupts
ET1- Enable Timerl interrupts

IP (0xB8)
7 6 5 4 3 2 1 0 Reset
- - PT2 PS PT1 PX1 PTO PX0 0x00

Figure 5.4 Interrupt Priority Register
Note: PTO - Enable global interrupts
PT1 - Enable Timer0 interrupts

Unimplemented bit - Read as 0 or 1
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TCON (0x88)
7 6 5 4 3 2 1 0 Reset
TF1 TR1 TFO TRO IE1 IT1 IEO ITO 0x00

Figure 5.5 Timer 0, 1 Configuration Register
Note: TFO - TimerO interrupt (overflow) flage= processor?} interrupt routine2
Melg I X}S22 cleargl Cf.
TF1 - Timerl interrupt (overflow) flag= processor?} interrupt routineS
Melg I X}s22 clearE Cf.

InterruptE 2MA|7|= 2 bitE2 hardwarell OXI7IX|E softwareE O| A set= L2
cleargt &= QUC}. F, interrupt=2 softwared]| ol Hdiet == 10 FAZE =& UL}

Table 5.3 Timer0, 1 interrupts

Interrupt Function Active Flag Resets  Vector  Natural Priority
Flag Level/Edge
TFO Internal, Timer0 - Hardware 0x0B 2
TF1 Internal, Timerl - Hardware 0x1B 4

5.1.3 TimerO - ModeO

TimerO= 13bit register (8bit: Timer, 5bit: prescaler) & £ H{& %= QUCt. 2= count
(valid bits) 7|} 10{|A] 022 H ™, Timer0 interrupt flag TFO= set=lCt. Timer= TCON.4 =1
O] TMOD.3 = 0 =2 GATEO = 1 QI AFEHOIA] A|ZtEICE TMOD.3 = 12 AN stoz M Q&
Q2 GATEO= Timer0Z} pulse width Z=H&E g %= QT = L. Mode0O| Al 13bit register=
THO2| 8bite} TLOS| &} 5bitE AFETICE. TLOS| 22| 3bit= ALESHKX| %=Lt Of2f Figure
5.60{ Timer02| modeO+=xE L}EFLHQICE.

88.4736MHz
D_F 112 TMOD.2=0
| l ‘,/ TLO THO
. > » TCON.5 —»
56 T/ i 5 bit 8 bit
| TMOD.2=1 .
TCON.4
TMOD.3 L
GATED

Figure 5.6 Timer Counter0, ModeO: 13-Bit Timer/Counter
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5.1.4 Timer0 - Model

Model& timer register?} 16bit2 SXEICH= M X 23tH Mode0Q} ZICl. 1 fX&= Of
2l Figure 5.70{ LtEFLYRUCE.

88.4736MHz
[ g (RAGD.2=0
l '/ TLO THO
| o » TCON.5 |—»
8 T/’ | Mode1 8bit| 8 bit
TMOD.2=1 |
>
TCON.4
TMOD. 3 L
GATEO

Figure 5.7 Timer/Counter0, Model: 16-Bit Timer/Counter

5.1.5 Timer0O - Mode2
Mode2= TLOZS| 8bitE timer/counter register2 AESHCE Overflow?7} 2HAlist

M TLO= THO
of MEE w22 Xs2E reloadE Ch THO2| Zf2 reloadz F 0= WEHA| Q=

C}.

8B.4736MHz
> 112 ﬁﬂ""cn'h“
'/ TLO
T/. | . = » TCON.5 |—»
| 8 bit
TO
TMOD.2=1 ;
> e Set Interrupt
TCON.4 request
TMOD. 3
THO
& bit
GATEOD

Figure 5.8 Timer/Counter0, Mode2: 8-Bit Timer/Counter with Auto-Reload

5.1.6 TimerO - Mode3

0] REO|A = TLOR} THOZF & 7HQ| counter2 Li¥IC}. CtS Figure= Timer02| Mode3 =
XS HOFEC TLO= Timer0 control bit (C/T, GATE, TRO, GATEO, TFO)E O|&3d| A O{stCt.
2|10 THOE= Timerl2| TR1G| 2J8l MO E| D interrupt 22 TF1 (interrupt flag)E O|&
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SHCF. Mode32 7}2 8-bit timer/counter?7} ZQst AL AFRE £ QC}. Timer0Z} Mode3
2 AEED QU2 M, Timerl& AAZ Mode3Z turn on/offet =& Q1 X YoM,
serial channel®| baud-rate generator2 AEE =L QULC}. 2|1 Timerle| QEHHEE At

g5tX| ¥Ot= &|= application0f AFEE == QUC}.

/ THO
| ® | p TCOM.7 |—»
I 8 bit
4 Interrupt
TCON.6 request
—{
BE.4736MHz TMOD.2Z=0
[ >—w 1712 L
4 J TLO
l . > p| TCON.5 | —»
| 8 bit
TO
| TMOD.I:'IT
Interrupt
TCON.4 request
TMOD.3 ] D—
GATEOD

Figure 5.9 Timer/Counter0, Mode3: Two 8-Bit Timers/Counters

5.1.7 Timerl - ModeO

Timerl2 13bit register (8bit: Timer, 5bit: prescaler) & £ & %= QULCt. 2= count
(valid bits) 7|} 10{|A] 022 H ™, Timerl interrupt flag TF12 set=lCt. Timer= TCON.6 =1
0| TMOD.6 = 0 =& GATEL =1 QI AEJO|A A|ZE=ICE TMOD.7 = 12 MY stoz ) Q&
Q3 GATELZ TimerlO| pulse width Z™ME & 5= UL E ST ModeOO|A| 13bit register=
TH19| 8bitQ} TL1O| &} 5bitE AFRSICE TL1C| AtQ| 3bite AFRSIX| %=C}. Of2ff Figure
5.100{ Timerl9| modeO{+Z=E L}EFLHQILCE.
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8B.4736MHz
> 112 ﬁ”‘"‘cn'ﬁ:“
'/I/ TL1 TH1
| @ = » TCOMN.7 —»
%3 T/’ | 5bit | 8 bit
i |
[::::. TMOD. 6=1 Interrupt
TCON.6 request
TMOD.7
GATE1

Figure 5.10 Timer/Counterl, ModeO: 13-Bit Timer/Counter
5.1.8 Timerl - Model
Model& timer register?} 16bit2 SXEICH= M X 23tH Mode0Q} ZICl. 1 fX&= Of
2ff Figure 5.110{ L}EFLHRACE.

8B.4736MHz
> 112 ﬁ”‘"‘cn'ﬁ:“
'/ TL1 TH1
| @ = » TCOMN.7 —»
%3 T/. | 8bit | 8bit
i |
[::::. TMOD. 6=1 Interrupt
TCON.6 request
TMOD.7
GATE1

Figure 5.11 Timer/Counterl, Model: 16-Bit Timers/Counters

5.1.9 Timerl - Mode2
Mode2+= TL19| 8bitE 0|&3dl H|O{TtCt. Overflow7} HAMSIH TF1S setdtl TL19| 8hit=
TH10| X %&=l 8bit2 At=O =2 reload=ICt. Reload® TH1 £} HSHX| QU=Ct.
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88.4736MHz
[ g 10060
l TL
s{ . > 1 » TCON.7 |
%3 T/ | 8 bit
TMOD.6=1 i
> N Set Interrupt
TCON.6 1 request
TMOD.7 L '
TH1
8 bit
GATE1

Figure 5.12 Timer/Counterl, Mode2: 8-Bit Timer/Counter with Auto-Reload

5.1.10 Timerl - Mode3
TimerlO| Mode32 2 Z&tal AR0|=, 0|0 TimerOO|A| Mode3SZ TimerlS AtEstD U
7| 20 TR1S 022 MASH Z{1t ZC}t XMt S22 5.1.6 ‘Timer0-Mode3’& Xt115}7|

HREHCY.

5.2 Timer2
5.2.1 Overview
Timer22| pin7|SE& Of2 Ho|20| H2|sISCl. EE pinsE tt 2SF (unidirectional)

0|11 tri-state &3 pinO|Lt LHEMS = QICt.

Table 5.4 Timer2 Pin Description

Pin Active  Type Pu/Pd Description
T2/FAl Falling I - Timer2 external clock input
T2EX/FA2 Falling I - Timer2 capture/reload trigger

W7100A°| Timer2= HZT 8051 Timer22t SAHSIH S2HEICE Timer2= TH2/TL2
(OxCD/0xCC) counter registers, RLDH/RLDL (OxCB, OxCA) capture registers, T2CON (0OxC8)
control register = 5712| SFRO|| 2|8 X|O{=ICt. Timer2= T2CON register?| bit52 MM}

Ol ot2ff EH|O|=1f Z0| 37tX| modeZ FSZEotLt.

Table 5.5 Timer2 Modes

RCLK,TCLK CPRL2  TR2  Function Description

0 0 1 16-bit auto-reload mode. TF2 bit= Timer2 overflow7}
BIMSIH setk|1, TH22L TL2 register= RLDH2} RLDL

| MEEl ZtO 2 reloadEICt.

2
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0 1 1 16-bit capture mode. Timer2 overflow7} ZAMSIH TF2
bit7} setk|1 EXEN2=1, T2EX pinO| falling edge! I,
TH2Q} TL2register gf2 RLDHR} RLDLO| X EICE.

1 X 1 UART interfaceE 9|$} Baud rate generator mode
X X 0 Timer2 is off.

T2CON (0xC8)
7 6 5 4 3 2 1 0 Reset
TF2 EXF2  RCLK  TCLK  EXEN2  TR2 CT2  CPRL2  0x00

Figure 5.13 Timer2 Configuration Register

Note: EXF2 - EXEN2=1, T2EX pinO| falling edge® [l EXF2= set=IC}. HIEA| softwa
reE S| cleardl|OF SHC}.
RCLK - Receive clock enable
0: UART receiver= Timerl overflow pulsesOf 2|3} clockE
1: UART receiver= Timer2 overflow pulsesO| 2|slf clock=!
TCLK - Transmit clock enable
0: UART transmitter= Timerl overflow pulsesd| 2|s}f clockZ!
1: UART transmitter= Timer2 overflow pulsesO| 2|3} clockE!
EXEN2 - Enable T2EX pin functionality
0: Ignore T2EX events
1: T2EX pinO| falling edged [l capture=& reloadE &%t
TR2 - Start/Stop Timer2
0: Stop
1: Start
CT2 - Timer/Counter select
0: Internally clocked timer
1: External event counter, Clock source= T2 pin
CPRL2 - Capture/Reload select
0: Timer2 overflow2MA| =2 T2EX pin0O| falling edgeO| 1 EXEN2=1
Ol 42 XI=2Z reload 2. RCLK=Z 2 TCLKZ} setk|™, O] bite=
DA|E|D Timer2 overflow2 M A0 XIS 22 reloadZ

1: EXEN2=10|11 T2EX pinO| falling edge® [f captureZds}
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88.4736MHz
C—»1/12 jTICON.‘I!D

T2CON.1=1

T2CON.2
C—>»- —&
| TL2 TH2
8 bit 8 bit
11
L 5] b F
RLDL RLDH
8 bit 8 bit

[ ]
T2CON.3  T2EX

Figure 5.14 Timer/Counter2, 16-Bit Timer/Counter with Auto-Reload

5.2.2 Interrupts
Timer29| interrupt bit52 Of2|F ZLCt. IE registerS 7310 interruptE toggledt %= QU

1, interrupt 2M&=2|= IPregisterS E3f ™3 &= QULCL.

IE (OxA8)
7 6 5 4 3 2 1 0 Reset
EA - ET2 ES ET1 EX1 ETO EX0 0x00

Figure 5.15 Interrupt Enable Register — Timer2
Note: EA - Enable global interrupts
ET2 - Enable Timer2 interrupts

IP (0xBS)
7 6 5 4 3 2 1 0 Reset
- - PT2 PS PT1 PX1 PTO PX0 0x00

Figure 5.16 Interrupt Priority Register — Timer2
Note: PT2 - Timer2 interrupt priority level control (high level at 1)

Unimplemented bit - Read as 0 or 1

T2CON (0xC8)
7 6 5 4 3 2 1 0 Reset
TF2 EXF2 RCLK TCLK EXEN2 TR2 CT2 CPRL2 0x00

Figure 5.17 Timer2 Configuration Register — TF2

Note: TF2 - Timer2 interrupt (overflow) flag, Bt=A| softwareZ cleard}|F OF &.
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0| flag= RCLK E2 TCLK7} set®l A setf|X| &=C}.

88.4736MHz
———» 1112 IjTICDNJ:G

T2 I

T2CON.1=1
T2COM.2
—
| TL2 TH2
!—I\- T2CON.7 |—»
B bit 8 bit

Interrupt
TZCGH;I 4 L 4; request
EZZF—————L_ pa

__\‘I Eapture RLDL RLDH
-/

| 8 bit 8 bit

Figure 5.18 Timer/Counter2, 16-Bit Timer/Counter with Capture Mode

T2EX
——

InterruptE MO 2HE DE bitS 2 hardwarell OFXF7EX| 2 software0lf| 2|3l cleark]

Lt setE == QUCL. F, interruptS2 softwarelf ofsf LME|AHLE FAE == UCH

Table 5.6 Timer2 Interrupt

Interrupt Function Active Flag Resets  Vector  Natural Priority
Flag Level/Edge
TF2 Internal, Timer2 - Software 0x2B 6

EXEN2 bit7} setk|0{ QU1 T2EX pinO| falling edge® [ff Timer2 interrupt”} ZfASHCE 0x2B
vectorE O|83l|AM EXF2&= O] interruptO]| 2|8l set=ICt. SIX|BF TF2 flage BSIX| &0 &

x| =i},
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88.4736MHz
> 1/2 jTZCONJ:O

T2
T2CON.1=1
T2CON.2 *;\
s
| L2 TH2
Interrupt request ;p ,-.1. 0-4—
8 bit 8 bit \
4 L - J ; F_‘ RCLK

. RLDL RLDH

8 bit 8 bit .

L_|
T2CON.3  T2ZEX

0
_h\.—
— TCLK 1/16

[f—» 1/16

= RXC

—» TXC

Figure 5.19 Timer2 for Baud Rate Generator Mode
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6 UART

W7100A2| UART= Z=Al1} £A10] SA|0 ZFs3t full duplex modeZ &
double-bufferE 7}X|1 Q7| 20| receiver= CIS QO] FAAIZ Ho
of SEoHAl @O0t 1 HIO[HE HA| ZSIEHELE, overrun 0= YSHX| Bi=Ct. Reads
Xt Z=0f, SBUF= receive register2 £E OO|EE Q=C). HLlE2 &£AMSZE S0 SBUF=
transmit register0f| Cf|O|E{E load%tC}. W7100A2| UART= & 47}X| modeE 7K1 /U=0|
1 = L= = 0|1 LIHX| 37tX|= H| 7| HAIO|CH. Mode22t 32 multiprocessor

7|4
communication2 {3t EEst 7|5 7HX|1 QUCH O] 7|SE SCON register?| SM2 bitZ

settings}0] A% &= QICt. Master processor= 1 HHA| address byte0j slave processorS Al
Hal & Q= MEE CIOtA &£ ASHCE Address bytes= 9HHM| bit”7} 10|11 data byte= 9HHF

bit7] 022 2t2t Ct2Ct. SM2 = 191 AL data byte= slaveO|| OFF & interrupt: 2 A|

7|X| AKX address byte= E= slaveS0| interruptES 2HAA|Z ZO|CH. O AL

interrupt7} 2HAMSE slave= SM2 bitE cleardt O|O{A #=AIE! data byteQ| =42 ZFH|sIC}|.

—

Interrupt?} ZMSIX| A2 slaves= SM2 bitE set ¢t X2 =4lE|= data byteE FA|SICE.
UARTQ| pin7|s&2 Of2f H|O|=0| LtEFLYRALCE.

Table 6.1 UART Pin Description

-

Pin  Active Type Pu/Pd Description
RXD - I Pu Serial receiver input / output
TXD - 0 - Serial transmitter

W7100A2| UART= HZ 80519| UARTR 2tM3E| ==Lt 2t registerS 2 Al SBUF (0x99),

SCON (0x98), PCON (0x87), IE (0xA8), IP (0xB8)7} RULCt. UART data buffer (SBUF)= transmit,
receive 27l|9| register2 A0 QJACt. SBUF transmit register0f| H|O|E{E MM send 10|
A|ZHE| 10 SBUF receive registerdf| Cf|O|E{7} writeT|™ receivel}’d0| A|ZEIC.

SBUF (0x99)

7 6 5 4 3 2 1 0 Reset
SB7 SB6 SB5 SB4 SB3 SB2 SB1 SBO 0x00
Figure 6.1 UART Buffer Register

SCON (0x98)
7 6 5 4 3 2 1 0 Reset
SMo SM1 SM2 REN TBS RBS TI RI 0x00

Figure 6.2 UART Configuration Register
Note: SM2 - Enable a multiprocessor communication feature
SM1 - Set baud rate
SMO - Set baud rate

REN - ‘1’ : enable serial receive
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‘0’: disable serial receive
TB8 - Mode2 2t 30{Al 9H W &4l data bit. O| bite MCU 20| 2} &
2} EICtH (parity check, multiprocessor communication, etc.).
RB8 - Mode2 2} 30{A £=4I G|O|E{2] 9 M| bit. ModelOjjA{ SM27} 00|H
RB08E stop bitO| 1, Mode0O|A{ O] bit= AF23SHA| =L}

UARTO| 47}X|] modeS<S Of2 H|O|20| L}IEFLYRICY.
Table 6.2 UART Modes

SMO  SM1 Mode Description Baud Rate
0 0 0 Shift register fosc/12
0 1 1 8-bit UART Variable
1 0 2 9-bit UART fosc/32 or /64
1 1 3 9-bit UART Variable

UARTQ| baud rateZ|At2 Oz H|O|E0|| L}EFLHALE.
Table 6.3 UART Baud Rates

Mode Baud Rate
ModeO fosc/12

Model,3 Timel overflow rate=Z2 Timer2 overflow rate
Mode2 SMODO =0  fpsc/64

SMODO =1 fosc/32

Of2Qt Zt0| SMODO bit= PCON register0f R!C}.
PCON (0x87)
7 6 5 4 3 2 1 0 Reset
SMODO  SMOD1 - PWE - 0 0 0 0x00

Figure 6.3 UART Bits in Power Configuration Register
Note: SMODO - Bit for UART baud rate
Unimplemented bit - Read as 0 or 1
Bits 2-0= HIE=A| 00|0{OF &

6.1 Interrupts
UART interrupt?} 2t El bitES OF2f 0| LIEFLHRUCE. Interrupt= IE register0f 2|3} toggle

=
T30 interruptS2| 2M&2|= IPregisterE 0|88l MASICt.

IE (OxA8)
7 6 5 4 3 2 1 0 Reset
EA - ET2 ES ET1 EX1 ETO EXO 0x00
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Figure 6.4 UART Bits in Interrupt Enable Register
Note: ES - RIO & TIO interrupt enable flag

IP (0OxB8)
7 6 5 4 3 2 1 0 Reset
- - PT2 PS PT1 PX1 PTO PX0 0x00

Figure 6.5 UART Bits in Interrupt Priority Register
Note: SMODO - Bit for UART baud rate

Unimplemented bit - Read as 0 or 1

SCON (0x98)
7 6 5 4 3 2 1 0 Reset
SMO sM1 SM2 REN TBOS  RBO8 TI RI 0x00

Figure 6.6 UART Configuration Register
Note: TI - Transmit interrupt flag, serial M£0| ELIH X592 setEl, HIEA| s
oftwareZ cleards|Of &t
Rl - Receive interrupt flag, serial $=A10| Z2L}H XSO F set=l, HIEA|

softwareZ clears{Of &t

Interrupt AM/M0o|| 25t bitE hardware?} OtXF7HX| 2 softwared 2|8l cleark|7{L} setE
= QUL ZF, interrupt=2 software0f 2|5 MHE[AHLE FAE 4= QUCH.

Table 6.4 UART Interrupt

Interrupt Function Active Flag Resets  Vector  Natural Priority
Flag Level/Edge
TI&RI Internal, UART - software 0x23 5

6.2 Mode0O, Synchronous
TXD =32 shift clockO|C}. ModeOO||A|l baud rate= CLK clock FI}4=9| 1/122 T L0
QICH X S0|= LSBSIR| bitE2 A|Eto2 = 8hitS0| ML EICH 2=Al.2 SCONQ| RI = 0, REN =

12 27385t =7|g} otot.

ek i | | {11 ] ST : SIS R
clet1z | f il i\ n i\ I fi I It} N
SEUF_write | f|
send I' '|
SAUF_shift \ i\ il i\ i il I\ i
RAD ooy o1 )y B& Yy ®©3 | B4y ©s § o8y ©bF ]
%O S e S \ o Y S T s T e N
ti | —

Figure 6.7 Timing Diagram for UART Transmission ModeO (clk = 88.4736 MHz)
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6.3 Mode 1, 8-Bit UART, Variable Baud Rate, Timer 1 or 2
Clock Source
A%} bit (& 0), HIO|H 8bit (LSBE AlZt2 =), FA| bit (F4f1) & 100itE T&otCt O
OlEf =4I 0= A% bit2 ST F7|E SECH O CHs 8bite SBUFO| MTEl
X| bit= SFR SCON (0x98)2| RBO8 flagES triggerstCt. Baud rate= Timerl=2 22| MY (It
2f EatE = QICt Timer2E 0|2% A T2CON (0xC8) register?| TCLK?} RCLK bitE setd|
Of stCt,

wew | N\ I | 7 1 7 ;i 1 1 I\ n
SBUF_write | ]|

send _.r g
SHUF_shift i} i N i\ N | f\ | i}

RXD
T™XO [ | _STaRT [T B | O f BF | 6% | 0% | ©BS | O& | OF | .o
1}

Figure 6.8 Timing Diagram for UART Transmission Model

6.4 Mode 2, 9-Bit UART, Fixed Baud Rate

Mode2= Baud rate?} CLK clock FIO}4=9| 1/32=2&2 1/649 M H|28t1= modelld} A
O S ASICE. Mode2= A|Zf bit (&4 0), HO|E 8 bit (LSBE A|Xt2 Z2), programmable bit
(9™ bit), FX| bit (g4 1)Q| 11bit 7t MEE[HLt =4l EICt Programmable 9™ bit & parity
check bit0| ALZEICt. Mode20| M T& Z0f 9" bit7} SCONS| TBO8 bitdf| M EICE Al
Z0jl= 9" bit7} SCON2| RBO8 bit0]| X% EIC}.

veeh | f| f fi fi il fl fl | i i fl R
|
Ly

SAUF_write

send 1
SlIF_shift |l | f\ ) M i | I\ R N
RED
D '_I, STeRT | DD I ] 0% Of ] D4 1T 05 J De F BF ] TBH | TToP
ti T

Figure 6.9 Timing Diagram for UART Transmission Mode2

6.5 Mode 3, 9-Bit UART, Variable Baud Rate, Timerl or 2
Clock Source

Mode3+= baud rate?} 7IHAO|2t= HE A 2|5t 1= mode22t ZCt. REN = 191 A2 00|
HE Mg = Q1 baud rate= Timerl=Z2 Timer29| Ao w2t FH2bEICh Timer29)

clockE AtE3l= AL20|= T2CON (0xC8) register®| TCLK?} RCLK bitE A s|OF SHLF.

ek || f it fi it fl il i Iy i fl |
SBUF_writa | ]|
send | L — |
SEF_shaft |l fl i1 ) f\ f\ | I\ i f
RED
™D [T\ sTaRT [T GO Y G ) Of § B3 | B4 ] 68 | be |y ©F ] TEE | ETGR
i |

Figure 6.10 Timing Diagram for UART Transmission Mode3
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6.6 Examples of Baud Rate Setting

Table 6.5 Examples of Baud Rate Setting

Timer 1 / Mode 2 Timer 2
Baud Rate(bps) TH1(0x8D) RLDH(OXCB), RLDL(OXCA)
SMOD = ‘0’ SMOD = ‘1’
2400 160(0xA0) 64(0x40) 64384(0XFB80)
4800 208(0xD0) 160(0xA0) 64960(0xFDCO)
9600 232(0xE8) 208(0xD0) 65248(0xFEEQ)
14400 240(0xFO0) 224(0xEO) 65344 (0XFF40)
19200 244(0xF4) 232(0XE8) 65392(0XFF70)
28800 248(0XF8) 240(0XFO0) 65440(0XFFAQ)
38400 250(0XFA) 244(0XF4) 65464(0XFFB8)
57600 252(0xFC) 248(0xF8) 65488(0xFFDO)
115200 254(0XFE) 252(0xFC) 65512(0XFFES)
230400 255(0xFF) 254(0XFE) 65524(0XFFF4)

Note: Baud Rate calculation formula
Using Timer1 - Baud Rate = ( 2°°°/ 32 ) * ( Clock Frequency / 12( 256 - TH1))
Using Timer2 - Baud Rate = Clock Frequency / ( 32 * ( 65536 - ( RLDH, RLDL ) ) )
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7 Watchdog Timer

7.1 Overview

Watchdog Timer= Of2lj Figure 7.11} Z0| A|AHE! main clocky} HZ =l dividerS0f| 2|3)
ZFSICE. Divider?] =22 CKCON (0xC8) register®| WD[1:0] bitE2 MEHEr = Q11 0|A
0|28l A timeout F7|E HH™EE 4= QICt. TimeoutO| ZHAMSIH, interrupt flag7} setk| 1l
ol et A|AE resetO] Eligh o=

Z|O{QICHH, interrupte HAXMOZ ZXtSH Z{0|Ct. Resetd} interrupts b8 S| EIlo| 7|5
O|Ct. MtEfM timeoutO| HWSIH 242t O|AZ QUX|Sta S0 et 25 SESALE oLt

O SESES B 4 At

nx mo ol

FAH QILC}. Interrupt enable bit2} global interrupt”t enable

clk
——» 27 » 2° o 2° 23 }-l
b
WD1 ——» _
Timeout Selector
WD0 ——»
® WDIF Watchdog
EWDlI —— Interrupt

L1512 clk Delay RESET

EWT

Figure 7.1 Watchdog Timer Structure

7.2 Interrupts
Watchdog interruptQ} ZHEHTE bitS2 OF2ft ZCh. Interrupts= IE (0xA8)2} EIE (OXE8)
registerE O|&dliA, AL & = AOO interrupt SM+=2|= EIP (0xF8) register& Edf A

gqgt = QUCh IEE EAbItE HET2EM global interrupt A|ARIS Kojg = QUCH.

IE (OxA8)
7 6 5 4 3 2 1 0 Reset
EA - ET2 ES ET1 EX1 ETO EXO 0x00

Figure 7.2 Interrupt Enable Register
EIE (OXE8)
7 6 5 4 3 2 1 0 Reset
- - - EWDI EINTS EINT4 EINT3 EINT2 0x00
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Figure 7.3 Extended Interrupt Enable Register
Note: EA - Enable global interrupt
EWDI - Enable Watchdog interrupt

EIP (OxF8)
7 6 5 4 3 2 1 0 Reset
- - - PWDI PINT5 PINT4 PINT3 PINT2 0x00

Figure 7.4 Extended interrupt Priority Register
Note: PWDI - Watchdog priority level control (high level at 1)

Unimplemented bit - Read as 0 or 1

WDCON (0xD8)
7 6 5 4 3 2 1 0 Reset
- - - - WDIF  WTRF  EWT RWT 0x00

Figure 7.5 Watchdog Control Register
Note: WDIF - Watchdog Interrupt Flag. Watchdog interrupt= WDIF, EWT bitQ} El
E SFRO| EWDI bite} SIA|E|0| QICt. Software2 WDIFE MAES| T i
nterrupt?} enableEl Z2Watchdog interrupt?} 2H4Aist Z40|Ct. WDI
F bite= Timed Access RegisterE O|23l|A EIEA| interrupt servic
eZEI0| A softwareZ cleardslOf SIC}. ‘Timed Access’}H & sectio

n 7.8 ‘Timed Access’E XtZS}7| HfEZtCh,

= interrupt2t# bitE2 hardwared| 2|5t At S LUSHAH softwared|| 2| setT|AHLt
clearZ == QCt. =, interruptS softwared| Q|off MMEE|HLE FA = £ QL.

Table 7.1 Watchdog Interrupt

Interrupt Flag Function Active Level/Edge Flag Reset Vector Natural Priority
WDIF Internal, - Software 0x63 11
Watchdog

7.3 Watchdog Timer Reset

Watchdog Timer reset®| SZtit™e Ct21t ZCh Timeout interval® =x=7|3F 3t L2
systemS resetdtH Watchdog2 RWT bitE S3dl reset=ICt. EWT (Enable Watchdog Timer
reset = WDCON.1) bitE A5l reset modeE MHSICl. AFEXt= timerZt ™S El timeout
AlZHY EESH7| ™ softwareE S31 Watchdog TimerE reset2 = QUCt. TimeoutZ O RWT
(Reset Watchdog Timer = WDCON.Q) bitE sets}O] resetS WCHH timer= CHA| A|ZHE Z40|
Ct. SIX|BE timeout7}X| RWT bitE setstX| QU QUCIH, Watchdog2 MCUE reset2 ZO|LC}.
Softwared| 2|8 RWT bitE setst™, RWT bite A2 2 clear=lC}. ResetO| ZHAHSIH, WTRF
(Watchdog Timer reset Flag = WDCON.2) bite= A2 2 set & ZO|Ct. SFX|BH, O] bite
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software0| 2|l HtEA| &I clearsfOf StLC}.

7.4 Simple Timer

Watchdog Timer= reset modeE A3HX| &1 (EWT = 0) interruptE Zx7|3}st™H (EWDI =
0) EE timer2M A% = QULCt. Timers WD[1:0]0] 0|2 A™= Z477HX| countE sl
timeoutO| ZHAiSEMH Watchdog interrupt flagE set2r Z40|Ct. O] [f RWT bitE METOZMN
timer= A &8|AM S2HE o= QICH. WDIF bite softwareE ZES| ALt resets SS9 cleard =
QICt. Watchdog interrupt= 7l timerE Q7= 220 A% = QIC}. Interrupts= EWDI
(Enable WatchDog timer Interrupt = EIE.4) bitE MH735}0 enabledtd, timeoutO| ZHAd M
I Watchdog Timer= WDIF bitZ set& Zd0|C}. EA bit7} enableZ|O{QUCIH interruptZ} gt
st 7ot

WDIFE= Watchdog resetO] Z4H&17] 512 clock™O| set=ICte A2 HAS|OF SiC
Watchdog interrupt= BEA| softwareOf 2|dl| cleark|0{Of StCt. Watchdog interruptE M A

S| O|23otCtH, of7[X| 2ot errord S ZAIZ = U= AIAE monitorEN AFEY = U

0z o

_,_
—_

C}.

7.5 System Monitor

WDCON SFR2| EWT bitE AM3SIH Watchdog timeoutO| ZAMMS [ W7100A= resetEICt.

0] 7|5 0|83t Watchdog TimerE A|AH monitor2 ALY = QUCH O|E S0 ALEX}

K| QU= HZELE codeZt MAME|D QJCD FHHSHAE. AFE X7 | £t codel= RWT bit

FI7|H O Z clearst= routineO| QUX|TF, EZE coded= gi7| {20 Watchdog timeout
W7100A= resetE Zi0|Ct. O] S O|8A SystemO| X % & O O

= & UCh

HJIHJ N

O 2HMstn
x

A HIZ2 %

A

o

7.6 Watchdog Related Registers
Watchdog Timer= &2 &0 HE SFR bitS2 AESIC. Ol bits

o
—
interrupt source, software polled timerg2 A 7tX|E Xest AL2MHEH 38 = QUCt

Resetd} interrupt= status flagE 7tX|0 QUCt. WatchdogEEst timerE X A|&tSH= bitE 7}
X3 QUCE.

Table 7.2 Summary for Watchdog Related Bits

19ayseled vOOTLZM NJIN pappaqu3 18uiaiu]

Bit Name Register Bit Position Description

EWDI EIE EIE.4 Enable Watchdog Timer Interrupt

PWDI EIP EIP.4 Priority of Watchdog Timer Interrupt
WD[1:0] CKCON CKCON.7-6 Watchdog Interval

RWT WDCON.0 Reset Watchdog Timer

EWT WDCON WDCON.1 Enable Watchdog Timer reset

WTRF WDCON.2 Watchdog Timer reset flag

WDIF WDCON.3 Watchdog Interrupt flag
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RWT bitE M350 Watchdog TimerZ} resetk|= S9t0| = Watchdog Timer S22 disable
E|X| @f=Ch ChE MA0|M WatchdogE H|OSt= bitS0 CHsHAf 2 Zi0|Ct.
7.7 Watchdog Control
Watchdog X0 bit=S Of2jof LIEFLHRICE. O] registerd| access (write) St2{™H 7.8 Timed
Access Registers” 1742 HXOf SiC}.
WDCON (0xD8)
7 6 5 4 3 2 1 0 Reset
- - - - WDIF WTRF EWT RWT 0x00

Figure 7.6 Watchdog Control Register

Note: WTRF - Watchdog Timer reset flag. O| flag7} setk|™ Watchdog Timer rese
10| 2HMICE 3}X| 2 softwareE E3f 0| flagE enablest™ Watchd
og Timer reset2 triggert|X| QA =C}. Resetdt’™ Q¢+ 0| flage= soft
ware0| 2|dlf cleark|{Of SIC}. TteF EWT bit7t cleart|™ Watchdog
Timers O O|A SXts1X| QH=rt.

EWT - Enable the Watchdog Timer reset. O| bit= Watchdog TimerZ} mic
rocontrollerE resetst =& K| O{StCt. Watchdog Timer?} Watchdog in
terruptE Zst= 7|50= OFRY IS FXA| =Lt O] bitE
HO5l2{™ Timed Access 1= O|&36HOF DHC}.

0: Watchdog Timer timeoutO| 23S = microcontrollerE resetst
A %8
1: Watchdog Timer timeoutO| 2445 microcontrollerE reset®t

RWT - Watchdog TimerE resetg. RWT= Watchdog Timer count& reset
SiCH. Watchdog TimerZt expirek|?| ™0 Timed Accessit™ S HiE
Al 7{XOf BICt. RWTZ} enableAtEl™ Reset=L interruptZ} At
C}.

Unimplemented bit - Read as 0 or 1

Otz EH|O|&& Watchdog control bitE°| 7|58 H™2|st ZAO|Ct.

Table 7.3 Watchdog Bits and Actions

EWT EWDI WDIF  Result

X X 0 Watchdog2 AME3SHA| %S

0 0 Watchdog timeoutO| 2SI interrupts ZHMSEX| %t
0 1 1 Watchdog interrupt2t A

1 0 1 Watchdog timeoutO| EM3H T interrupte= 2HAHSEX] Q2

TimeoutO| EtM3I10 512 clock?H0]| RWT bitE setstX| (Fo ™

Watchdog Timer resetO| 2tAist

Ok
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1 1 1 Watchdog interrupt A&k, TimeoutO| 241311 512 clock Q|

RWT bitE setdtX| O™ Watchdog Timer resetO| gFAst

7.7.1 Clock Control
Watchdog timeoutZ7|= WD[1:0] bitE O|838|A M™SICt. WD[1:0] bite= Of2fe}t Z 0|
CKCON registerL{ £0i| QULC}.

CKCON (OX8E)

7 6 5 4 3 2 1 0 Reset
WD1 WDO - - - MD2 MD1 MDO 0x03

Figure 7.7 Clock Control register - Watchdog bits
Watchdog2 CLK pindt &I clockO| HZAEZ|0{QJALCt. Watchdog timeoutZF7|= WD[1:0] bito|
k2t ofeiet Z0| 471X & MEfE £~ QICk *W7100A clock frequency = 88.4736MHz
Table 7.4 Watchdog Intervals

WDI[1:0] Watchdog Interval Number of Clocks
00 21 131072
01 2% 1048576
10 2% 8388608
11 2% 67108864

Watchdog resetO| enableZ|™ interrupt@} A2+810| timeout® 512 clockO| X|LIH resetO|
BHMSICH 822 AN Watchdog timeout2 MEHEl Watchdog interval0ff 512 clockS O
st gto| =t

7.8 Timed Access Registers

WDCON-L timed access registerO|7| 20| H|™HAXQI AM 7|5 ZH(accidental write)2 HHX|
SH7| Qo BEEA| ofgfet &2 IMES HMHA writeStCh. TAE SFR address®| 0xC70| 2|X|st
C}.

MOV TA, #0xAA
MOV TA, #0x55

;Any direct addressing instruction writing timed access register

£
mjo
rE

X

TA SFRS 2|9} Z+e £ MZ writedt WDCON SFRO| Z+S HHZICH. WDCONO
gt U= OftH ot &2 IS HXOF SiCt.

Table 7.5 Timed Access Registers

Register name Description

WDCON(0xD8) Watchdog configuration
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8 TCPIPCore
8.

1 Memory Map
TCPIPCore= Of2lf 12X 3 Common register?t SOCKET register, TX memory, RX memoryQ|
o2 FHEORULE.

DxFEDDOG .
Commaon Registers
IFEDD 34
OxFEDDIS
Reserved
OxFEIFFF
(e FESD00
Sacket Registers
[ FE4TFF
O FE4BO0
Reserved
OxFETFFF
[ FEBDOG
TX Memory
IxFEBFFF
IxFECODD
RX Memory
OxFEFFFF

Figure 8.1 TCPIPCore Memory Map

8.2 Registers list

8.2.1 Common Registers

19ayseled vOOTLZM NJIN pappaqu3 18uiaiu]

Address offset Symbol Description

OxFEO000 MR Mode Register

0xFE0001 GARO

OxFE0002 GAR1
GAR (Gateway Address Register)

OxFE0003 GAR2

OxFE0004 GAR3

0xFE0005 SUBRO

OxFE0006 SUBR1 )
SUBR (Subnet Mask Register)

OxFE0007 SUBR2

OxFE0008 SUBR3

© Copyright 2012 WIiZnet Co., Inc. All rights reserved. Ver. 1.1.6




6‘7 IZnet

OxFE0009 SHARO
OxFEOQOA SHAR1
OxFE000B SHAR2
SHAR (Source Hardware Address Register)
OxFE000C SHAR3
OXFEOOOD SHAR4
OXFEOOOE SHARS5
OXFEOQOOF SIPRO
OxFE0010 SIPR1
SIPR (Source IP Address Register)
OxFE0011 SIPR2
OxFE0012 SIPR3
OxFE0013
Reserved
OxFE0014
O0xFE0015 IR Interrupt Register
OxFE0016 IMR Interrupt Mask Register
OxFE0017 RTRO
RTR (Retransmission Timeout-value Register)
OxFE0018 RTR1
OxFE0019 RCR RCR (Retransmission Retry-count Register)
OxFEOO01A
Reserved
OxFE001B
OxFEO01C PATRO
PART (PPPoE Authentication Register)
OxFEO001D PATR1
OXFEOO1E PPPALGO PPPoE Authentication Algorithm Register
OxFEQO1F VERSIONR W7100A Version Register
0xFE0020
= Reserved
OxFE0027
O0xFE0028 PTIMER PPP Link Control Protocol Request Timer Register
OxFE0029 PMAGIC PPP LCP Magic Number Register
OxFEO002A
~ Reserved
OxFEQ02F
0xFE0030 INTLEVELO
INTLEVEL (Interrupt Low Level Timer Register)
OxFE0031 INTLEVEL1
OxFE0032
Reserved
OxFE0033

© Copyright 2012 WIiZnet Co., Inc. All rights reserved. Ver. 1.1.6

71

19ayseled vOOTLZM NJIN pappaqu3 18uiaiu]




6‘7 IZnet

OxFE0034

IR2

SOCKET Interrupt Register

8.2.2 SOCKET Registers

Address offset Symbol Description
OxFE4000 SO_MR SOCKET 0 Mode Register
OxFE4001 SO0_CR SOCKET 0 Command Register
OxFE4002 SO_IR SOCKET 0 Interrupt Register
OxFE4003 SO_SR SOCKET 0 SOCKET Status Register
OxFE4004 SO_PORTO
SO_PORT (SOCKET 0 Source Port Register)
OxFE4005 SO_PORT1
OxFE4006 SO_DHARO
OxFE4007 SO_DHAR1
OxFE4008 SO_DHAR2
SO_DHAR (SOCKET 0 Destination Hardware Address Register)
O0xFE4009 SO_DHAR3
OxFE400A SO_DHAR4
OxFE400B SO_DHARS5
OxFE400C SO_DIPRO
OxFE400D SO_DIPR1
SO_DIPR (SOCKET 0 Destination IP Address Register)
OxFE400E SO_DIPR2
OxFE400F SO_DIPR3
OxFE4010 SO_DPORTO
SO_DPORT (SOCKET 0 Destination Port Register)
OxFE4011 SO_DPORT1
OxFE4012 SO_MSSRO
SO_MSSR (SOCKET 0 Maximum Segment Size Register)
OxFE4013 SO_MSSR1
SOCKET 0 Protocol of IP Header Field Register in IP raw
OxFE4014 SO0_PROTO
mode
OxFE4015 S0_TOS SOCKET 0 IP Type of Service(TOS) Register
OxFE4016 SO_TTL SOCKET 0 IP Time to Live(TTL) Register
OxFE4017
~ Reserved
OxFE401D
OxFE401E SO_RXMEM_SIZE | SOCKET 0 Receive Memory Size Register
OXFE401F SO_TXMEM_SIZE | SOCKET 0 Transmit Memory Size Register
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OxFE4020 SO_TX_FSRO
SO_TX_FSR (SOCKET 0 Transmit Free Memory Size Register)
OxFE4021 SO_TX_FSR1
OxFE4022 SO_TX_RDO SO_TX_RD
OxFE4023 SO _TX _RD1 (SOCKET 0 Transmit Memory Read Pointer Register)
OxFE4024 SO_TX_WRO SO_TX_WR
OxFE4025 SO_TX_WR1 (SOCKET 0 Transmit Memory Write Pointer Register)
OXFE4026 SO_RX_RSRO [ SO_RX_RSR
OxFE4027 SO_RX_RSR1 (SOCKET 0 Received Data Size Register)
OxFE4028 SO_RX_RDO SO_RX_RD
OxFE4029 S0 _RX_RD1 (SOCKET 0 Receive Memory Read Pointer Register)
OxFE402A SO_RX_WRO SO_RX_WR
OxFE402B SO_RX_WR1 (SOCKET 0 Receive Memory Write Pointer Register)
OxFE402C SO_IMR SOCKET 0 Interrupt Mask Register
OxFE402D SO_FRAGO SO_FRAG
O0xFE402E S0 _FRAG1 (SOCKET 0 Fragment Field Value in IP Header Register)
OXFE402F
= Reserved
OXFE40FF
OxFE4100 S1_MR SOCKET 1 Mode Register
OxFE4101 S1_CR SOCKET 1 Command Register
OxFE4102 S1 IR SOCKET 1 Interrupt Register
OxFE4103 S1 SR SOCKET 1 SOCKET Status Register
OxFE4104 S1_PORTO
S1_PORT (SOCKET 1 Source Port Register)
OxFE4105 S1_PORT1
OxFE4106 S1_DHARO
OxFE4107 S1_DHAR1
OxFE4108 S1_DHAR2
S1_DHAR (SOCKET 1 Destination Hardware Address Register)
OxFE4109 S1_DHAR3
OxFE410A S1_DHAR4
OxFE410B S1_DHARS5
OxFE410C S1 _DIPRO
OxFE410D S1_DIPR1
S1_DIPR (SOCKET 1 Destination IP Address Register)
OxFE410E S1_DIPR2
OXFE410F S1_DIPR3
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OxFE4110 S1_DPORTO
S1_DPORT (SOCKET 1 Destination Port Register)
OxFE4111 S1_DPORT1
OxFE4112 S1_MSSRO
S1_MSSR (SOCKET 1 Maximum Segment Size Register)
OxFE4113 S1_MSSR1
SOCKET 1 Protocol of IP Header Field Register in IP raw
OxFE4114 S1_PROTO
mode
OxFE4115 S1_TOS SOCKET 1 IP Type of Service(TOS) Register
OxFE4116 S1 TTL SOCKET 1 IP Time to Live(TTL) Register
OxFE4117
= Reserved
OxFE411D
OxFE411E S1_RXMEM_SIZE | SOCKET 1 Receive Memory Size Register
OxFE411F S1_TXMEM_SIZE | SOCKET 1 Transmit Memory Size Register
OxFE4120 S1 TX _FSRO
S1_TX_FSR (SOCKET 1 Transmit Free Memory Size Register)
OxFE4121 S1_TX_FSR1
OxFE4122 S1_TX_RDO S1 TX_RD
OxFE4123 S1_TX RD1 (SOCKET 1 Transmit Memory Read Pointer Register)
OxFE4124 S1_TX_WRO S1 TX_WR
OxFE4125 S1_TX WR1 (SOCKET 1 Transmit Memory Write Pointer Register)
OxFE4126 S1_RX_RSRO S1_RX_RSR
OxFE4127 S1_RX_RSR1 (SOCKET 1 Received Data Size Register)
OxFE4128 S1_RX_RDO S1_RX_RD
OxFE4129 S1 RX RD1 (SOCKET 1 Receive Memory Read Pointer Register)
OxFE412A S1_RX_WRO S1 RX_ WR (SOCKET 1 Receive Memory Write Pointer
OxFE412B S1_RX_WR1 | Register)
OxFE412C S1_IMR SOCKET 1 Interrupt Mask Register
OxFE412D S1_FRAGO S1_FRAG
OxFE412E S1 FRAG1 (SOCKET 1 Fragment Field Value in IP Header Register)
OXFE412F
= Reserved
OXFE41FF
OxFE4200 S2_MR SOCKET 2 Mode Register
OxFE4201 S2_CR SOCKET 2 Command Register
OxFE4202 S2_IR SOCKET 2 Interrupt Register
OxFE4203 S2_SR SOCKET 2 SOCKET Status Register
OxFE4204 S2_PORTO S2_PORT (SOCKET 2 Source Port Register)
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OxFE4205 S2_PORT1
OxFE4206 S2_DHARO
OxFE4207 S2_DHAR1
OxFE4208 S2_DHAR2

S2_DHAR (SOCKET 2 Destination Hardware Address Register)
OxFE4209 S2_DHAR3
OXFE420A S2_DHAR4
OxFE420B S2_DHAR5
OxFE420C S2_DIPRO
OxFE420D S2_DIPR1

S2_DIPR (SOCKET 2 Destination IP Address Register)
OxFE420E S2_DIPR2
OxFE420F S2_DIPR3
OxFE4210 S2_DPORTO

S2_DPORT (SOCKET 2 Destination Port Register)
OxFE4211 S2_DPORT1
OxFE4212 S2_MSSRO

S2_MSSR (SOCKET 2 Maximum Segment Size Register)
OxFE4213 S2_MSSR1

S2_PROTOO S2_PROTO (SOCKET 2 Protocol of IP Header Field Register in
OxFE4214
S2_PROTO1 IP raw mode)
OxFE4215 S2_TOS SOCKET 2 IP Type of Service(TOS) Register
OxFE4216 S2_TTL SOCKET 2 IP Time to Live(TTL) Register
OxFE4217
= Reserved

OxFE421D
OxFE421E S2_RXMEM_SIZE | SOCKET 2 Receive Memory Size Register
OxFE421F S2_TXMEM_SIZE | SOCKET 2 Transmit Memory Size Register
OxFE4220 S2_TX_FSRO

S2_TX_FSR (SOCKET 2 Transmit Free Memory Size Register)
OxFE4221 S2_TX_FSR1
OxFE4222 S2_TX_RDO S2_TX_RD
OxFE4223 S2_ TX RD1 (SOCKET 2 Transmit Memory Read Pointer Register)
OxFE4224 S2_TX_WRO S2_TX_WR
OxFE4225 S2_TX_WR1 (SOCKET 2 Transmit Memory Write Pointer Register)
OxFE4226 S2_RX_RSRO

S2_RX_RSR (SOCKET 2 Received Data Size Register)
OxFE4227 S2_RX_RSR1
OxFE4228 S2_RX_RDO S2_RX_RD
OxFE4229 S2 RX RD1 (SOCKET 2 Receive Memory Read Pointer Register)

© Copyright 2012 WIiZnet Co., Inc. All rights reserved. Ver. 1.1.6

75

19ayseled vOOTLZM NJIN pappaqu3 18uiaiu]




6‘7 IZnet

OXFE422A S2_RX_WRO S2_RX_WR
OxFE422B S2 RX WR1 (SOCKET 2 Receive Memory Write Pointer Register)
OxFE422C S2_IMR SOCKET 2 Interrupt Mask Register
OxFE422D S2_FRAGO
SOCKET 2 Fragment Field Value in IP Header Register
OxFE422E S2 FRAG1
OxFE422F
= Reserved
OxFE42FF
OxFE4300 S3_MR SOCKET 3 Mode Register
OxFE4301 S3_CR SOCKET 3 Command Register
OxFE4302 S3_IR SOCKET 3 Interrupt Register
OxFE4303 S3_SR SOCKET 3 SOCKET Status Register
OxFE4304 S3_PORTO
S3_PORT (SOCKET 3 Source Port Register)
OxFE4305 S3_PORT1
OxFE4306 S3_DHARO
OxFE4307 S3_DHAR1
S3_DHAR (SOCKET 3 Destination Hardware Address Register)
OxFE4308 S3_DHAR2
OxFE4309 S3_DHAR3
OXFE430A S3_DHAR4 S3_DHAR (SOCKET 3 Destination Hardware Address Register)
OXFE430B S3_DHAR5
OxFE430C S3_DIPRO
OxFE430D S3_DIPR1
S3_DIPR (SOCKET 3 Destination IP Address Register)
OxFE430E S3_DIPR2
OxFE430F S3_DIPR3
OxFE4310 S3_DPORTO
S3_DPORT (SOCKET 3 Destination Port Register)
OxFE4311 S3_DPORT1
OxFE4312 S3_MSSRO
S3_MSSR (SOCKET 3 Maximum Segment Size Register)
OxFE4313 S3_MSSR1
SOCKET 3 Protocol of IP Header Field Register in IP raw
OxFE4314 S3_PROTO
mode
OxFE4315 S3_TOS SOCKET 3 IP Type of Service(TOS) Register
OxFE4316 SO_TTL SOCKET 3 IP Time to Live(TTL) Register
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OxFE4317
= Reserved
OxFE431D
OXFE431E S3_RXMEM_SIZE | SOCKET 3 Receive Memory Size Register
OxFE431F S3_TXMEM_SIZE | SOCKET 3 Transmit Memory Size Register
OxFE4320 S3_TX_FSRO
S3_TX_FSR (SOCKET 3 Transmit Free Memory Size Register)
OxFE4321 S3_TX FSR1
OxFE4322 S3_TX_RDO S3_TX_RD
OxFE4323 S3_TX_RD1 (SOCKET 3 Transmit Memory Read Pointer Register)
OxFE4324 S3_TX_WRO S3_TX_WR
OxFE4325 S3_TX WR1 (SOCKET 3 Transmit Memory Write Pointer Register)
OxFE4326 S3_RX_RSRO
S3_RX_RSR (SOCKET 3 Received Data Size Register)
OxFE4327 S3_RX_RSR1
OxFE4328 S3_RX_RDO S3_ RX_RD
OxFE4329 S3_RX RD1 (SOCKET 3 Receive Memory Read Pointer Register)
OXFE432A S3_RX_WRO S3_RX_WR
OxFE432B S3_RX WR1 (SOCKET 3 Receive Memory Write Pointer Register)
OxFE432C S3_IMR SOCKET 3 Interrupt Mask Register
OxFE432D S3_FRAGO
SOCKET 3 Fragment Field Value in IP Header Register
OXFE432E S3_FRAG1
OxFE432F
= Reserved
OXFE43FF
OxFE4400 S4_MR SOCKET 4 Mode Register
OxFE4401 S4 CR SOCKET 4 Command Register
OxFE4402 S4_IR SOCKET 4 Interrupt Register
OxFE4403 S4 SR SOCKET 4 SOCKET Status Register
OxFE4404 S4 PORTO
S4_PORT (SOCKET 4 Source Port Register)
OxFE4405 S4_PORT1
OxFE4406 S4_DHARO
OxFE4407 S4_DHAR1
OxFE4408 S4_DHAR2
S4 _DHAR (SOCKET 4 Destination Hardware Address Register)
OxFE4409 S4_DHAR3
OxFE440A S4_DHAR4
OxFE440B S4_DHAR5
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OxFE440C S4_DIPRO
OxFE440D S4_DIPR1

S4_DIPR (SOCKET 4 Destination IP Address Register)
OxFE440E S4_DIPR2
OxFE440F S4_DIPR3
OxFE4410 S4 _DPORTO

S4 DPORT (SOCKET 4 Destination Port Register)
OxFE4411 S4_DPORT1
OxFE4412 S4_MSSRO

S4_MSSR (SOCKET 4 Maximum Segment Size Register)
OxFE4413 S4_MSSR1

SOCKET 4 Protocol of IP Header Field Register in IP raw
OxFE4414 S4_PROTO

mode
OxFE4415 S4_TOS SOCKET 4 IP Type of Service(TOS) Register
OxFE4416 S4 TTL SOCKET 4 IP Time to Live(TTL) Register
OxFE4417

= Reserved

OxFE441D
OxFE441E S4 RXMEM_SIZE | SOCKET 4 Receive Memory Size Register
OXFE441F S4 TXMEM_SIZE | SOCKET 4 Transmit Memory Size Register
OxFE4420 S4_TX_FSRO

S4_TX_FSR (SOCKET 4 Transmit Free Memory Size Register)
OxFE4421 S4_TX_FSR1
OxFE4422 S4 TX_RDO S4 TX_RD
OxFE4423 S4_TX_RD1 (SOCKET 4 Transmit Memory Read Pointer Register)
OxFE4424 S4 TX_WRO S4_TX_WR
OxFE4425 S4 TX WR1 (SOCKET 4 Transmit Memory Write Pointer Register)
OxFE4426 S4_RX_RSRO

S4 RX_RSR (SOCKET 4 Received Data Size Register)
OxFE4427 S4_RX_RSR1
OxFE4428 S4 RX RDO S4 RX_RD
OxFE4429 S4_RX_RD1 (SOCKET 4 Receive Memory Read Pointer Register)
OXFE442A S4_RX_WRO S4_RX_WR
OxFE442B S4 RX WR1 (SOCKET 4 Receive Memory Write Pointer Register)
OxFE442C S4_IMR SOCKET 4 Interrupt Mask Register
OxFE442D S4_FRAGO

SOCKET 4 Fragment Field Value in IP Header Register
OxFE442E S4 FRAG1L
OXFE442F

= Reserved

OXFE44FF
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OXxFE4500 S5 MR SOCKET 5 Mode Register
OxFE4501 S5 CR SOCKET 5 Command Register
OxFE4502 S5_IR SOCKET 5 Interrupt Register
OxFE4503 S5_SR SOCKET 5 SOCKET Status Register
OxFE4504 S5_PORTO
S5 _PORT (SOCKET 5 Source Port Register)
OxFE4505 S5_PORT1
OxFE4506 S5_DHARO
OxFE4507 S5_DHAR1
OxFE4508 S5_DHAR2
S5 _DHAR (SOCKET 5 Destination Hardware Address Register)
OxFE4509 S5_DHAR3
OXFE450A S5_DHAR4
OXFE450B S5_DHAR5
OXFE450C S5_DIPRO
S5_DIPR (SOCKET 5 Destination IP Address Register)
OxFE450D S5_DIPR1
OXFE450E S5_DIPR2 o ]
S5_DIPR (SOCKET 5 Destination IP Address Register)
OxFE450F S5_DIPR3
OxFE4510 S5_DPORTO
S5 _DPORT (SOCKET 5 Destination Port Register)
OxFE4511 S5 DPORT1
OxFE4512 S5_MSSRO
S5_MSSR (SOCKET 5 Maximum Segment Size Register)
OxFE4513 S5_MSSR1
SOCKET 5 Protocol of IP Header Field Register in IP raw
OxFE4514 S5_PROTO
mode
OxFE4515 S5_TOS SOCKET 5 IP Type of Service(TOS) Register
OxFE4516 S5 TTL SOCKET 5 IP Time to Live(TTL) Register
OxFE4517
~ Reserved
OxFE451D
OXFE451E S5 RXMEM_SIZE | SOCKET 5 Receive Memory Size Register
OXFE451F S5 TXMEM_SIZE | SOCKET 5 Transmit Memory Size Register
OxFE4520 S5_TX_FSRO
S5 _TX_FSR (SOCKET 5 Transmit Free Memory Size Register)
OxFE4521 S5_TX_FSR1
OxFE4522 S5 TX_RDO S5 TX_RD
OxFE4523 S5_TX_RD1 (SOCKET 5 Transmit Memory Read Pointer Register)
OxFE4524 S5 _TX_WRO S5 TX_WR
OxFE4525 S5 TX WR1 (SOCKET 5 Transmit Memory Write Pointer Register)
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OxFE4526 S5_RX_RSRO
S5_RX_RSR (SOCKET 5 Received Data Size Register)
OxFE4527 S5_RX_RSR1
OxFE4528 S5 RX_RDO S5 RX_RD
OxFE4529 S5 RX_RD1 (SOCKET 5 Receive Memory Read Pointer Register)
OXFE452A S5 RX_WRO S5 RX_WR
OxFE452B S5_RX_WR1 (SOCKET 5 Receive Memory Write Pointer Register)
OxFE452C S5 _IMR SOCKET 5 Interrupt Mask Register
OxFE452D S5_FRAGO S5_FRAG
OxFE452E S5 FRAG1 (SOCKET 5 Fragment Field Value in IP Header Register)
OxFE452F
= Reserved
OXFEA5FF
OxFE4600 S6_MR SOCKET 6 Mode Register
OxFE4601 S6_CR SOCKET 6 Command Register
OxFE4602 S6_IR SOCKET 6 Interrupt Register
OxFE4603 S6_SR SOCKET 6 SOCKET Status Register
OxFE4604 S6_PORTO
S6_PORT (SOCKET 6 Source Port Register)
OxFE4605 S6_PORT1
OxFE4606 S6_DHARO
OxFE4607 S6_DHAR1
OxFE4608 S6_DHAR2
S6_DHAR (SOCKET 6 Destination Hardware Address Register)
OxFE4609 S6_DHAR3
OXFE460A S6_DHAR4
OxFE460B S6_DHARS
OxFE460C S6_DIPRO
OxFE460D S6_DIPR1
S6_DIPR (SOCKET 6 Destination IP Address Register)
OXFE460E S6_DIPR2
OXFE460F S6_DIPR3
OxFE4610 S6_DPORTO
S6_DPORT (SOCKET 6 Destination Port Register)
OxFE4611 S6_DPORT1
OxFE4612 S6_MSSRO
S6_MSSR (SOCKET 6 Maximum Segment Size Register)
OxFE4613 S6_MSSR1
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OXFE4614 $6_PROTO SOCKET 6 Protocol of IP Header Field Register in IP raw
mode
OxFE4615 S6_TOS SOCKET 6 IP Type of Service(TOS) Register
OxFE4616 S6_TTL SOCKET 6 IP Time to Live(TTL) Register
OXFE4617
~ Reserved
OxFE461D
OXFE461E S6_RXMEM_SIZE | SOCKET 6 Receive Memory Size Register
OXFE461F S6_TXMEM_SIZE | SOCKET 6 Transmit Memory Size Register
OxFE4620 S6_TX_FSRO
S6_TX_FSR (SOCKET 6 Transmit Free Memory Size Register)
OxFE4621 S6_TX FSR1
OxFE4622 S6_TX_RDO S6_TX _RD
OxFE4623 S6_TX_RD1 (SOCKET 6 Transmit Memory Read Pointer Register)
OxFE4624 S6_TX_WRO S6_TX_WR
OxFE4625 S6_TX WR1 (SOCKET 6 Transmit Memory Write Pointer Register)
OxFE4626 S6_RX_RSRO
S6_RX_RSR (SOCKET 6 Received Data Size Register)
OxFE4627 S6_RX_RSR1
OxFE4628 S6_RX_RDO S6_RX_RD
OxFE4629 S6_RX_RD1 (SOCKET 6 Receive Memory Read Pointer Register)
OxFE462A S6_RX_WRO S6_RX_WR
OxFE462B S6_RX WR1 (SOCKET 6 Receive Memory Write Pointer Register)
OxFE462C S6_IMR SOCKET 6 Interrupt Mask Register
OxFE462D S6_FRAGO S6_FRAG
OxFE462E S6_FRAG1 (SOCKET 6 Fragment Field Value in IP Header Register)
OxFE462F
= Reserved
OXFE46FF
OxFE4700 S7_MR SOCKET 7 Mode Register
OxFE4701 S7_CR SOCKET 7 Command Register
OxFE4702 S7_IR SOCKET 7 Interrupt Register
OxFE4703 S7_SR SOCKET 7 SOCKET Status Register
OxFE4704 S7_PORTO
S7_PORT (SOCKET 7 Source Port Register)
OXFE4705 S7_PORT1
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OxFE4706 S7_DHARO
OxFE4707 S7_DHAR1
OxFE4708 S7_DHAR2

S7_DHAR (SOCKET 7 Destination Hardware Address Register)
OxFE4709 S7_DHAR3
OXFE470A S7_DHAR4
OXFE470B S7_DHAR5
OXFE470C S7_DIPRO
OxFE470D S7_DIPR1

S7_DIPR (SOCKET 7 Destination IP Address Register)
OxFE470E S7_DIPR2
OxFE470F S7_DIPR3
OxFE4710 S7_DPORTO

S7_DPORT (SOCKET 7 Destination Port Register)
OxFE4711 S7_DPORT1
OxFE4712 S7_MSSRO

S7_MSSR (SOCKET 7 Maximum Segment Size Register)
OxFE4713 S7_MSSR1

SOCKET 7 Protocol of IP Header Field Register in IP raw
OxFE4714 SO0_PROTO

mode
OxFE4715 S7_TOS SOCKET 7 IP Type of Service(TOS) Register
OxFE4716 S7_TTL SOCKET 7 IP Time to Live(TTL) Register
OxFE4717

~ Reserved

OxXFE471D
OXFE471E S7_RXMEM_SIZE | SOCKET 7 Receive Memory Size Register
OXFE471F S7_TXMEM_SIZE | SOCKET 7 Transmit Memory Size Register
OxFE4720 S7_TX_FSRO

S7_TX_FSR (SOCKET 7 Transmit Free Memory Size Register)
OxFE4721 S7_TX_FSR1
OxFE4722 S7_TX_RDO S7_TX_RD
OxFE4723 S7_TX_RD1 (SOCKET 7 Transmit Memory Read Pointer Register)
OXFE4724 S7_TX_WRO S7_TX_WR
OxFE4725 S7_TX WR1 (SOCKET 7 Transmit Memory Write Pointer Register)
OXFE4726 S7_RX_RSRO

S7_RX_RSR (SOCKET 7 Received Data Size Register)
OxFE4727 S7_RX_RSR1
OxFE4728 S7_RX_RDO S7 RX_RD
OxFE4729 S7_RX_RD1 (SOCKET 7 Receive Memory Read Pointer Register)
OXFE472A S7_RX_WRO S7_RX_WR
OxFE472B S7_RX WR1 (SOCKET 7 Receive Memory Write Pointer Register)
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OXFE472C S7_IMR SOCKET 7 Interrupt Mask Register
OxFE472D S7_FRAGO S7_FRAG
OxFE472E S7 _FRAG1 (SOCKET 7 Fragment Field Value in IP Header Register)
OXFE472F
~ Reserved
OXFEAT7FF

8.3 Register Description
8.3.1 Common Register
MR (Mode Register) [R/W] [OXFE0000] [0x00]

MR S/W reset, ping block mode, PPPoE mode0f A& EICt.

19ayseled vOOTLZM NJIN pappaqu3 18uiaiu]

7 6 5 4 3 2 1 0
RST PB PPPoE
Bit | Symbol Description
S/W Reset
7 RST 0| bit7l ‘1’9l AL WE register= Zx7|3} T3 resetx0| Ao =2
clear =

6 Reserved | Reserved

5 Reserved | Reserved

Ping Block Mode
0 : Disable Ping block

4 PB )
1 : Enable Ping block
If the bit is set as “1’, there is no response to the ping request.
PPPoE Mode
0 : Disable PPPoE mode
1 : Enable PPPOE mode
3 PPPoE

A X7} routerQt Zt2 AH| Qi0| ADSLE AMRSIIA} BHCHH, O] bitE
‘1’2 HSI0 ADSL AHO| HZASBHCE XpASH A2t ‘How to connect
ADSL EME FISH7| HREECE.

2 Reserved | Reserved

1 Reserved | Reserved

0 Reserved | Reserved

GAR (Gateway IP Address Register) [R/W] [OXFEO0O01 - OxFE0004] [0x00]

GAR2 default gateway address& M™E%t [ ArE3HCE.
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EX) In case of “192.168.0.1”
O0xFE0001 O0xFE0002 O0xFE0003 OxFE0004
192 (0xCO0) 168 (0xA8) 0 (0x00) 1 (0x01)

SUBR (Subnet Mask Register) [R/W] [OXFEOOO05 - OxFE0008] [0x00]

SUBRL subnet mask addressE H&gt [ AL2SHCt.

EX) In case of “255.255.255.0”
OxFE0005 OxFE0006 OxFE0007 OxFE0008
255 (OXFF) 255 (OXFF) 255 (OXFF) 0 (0x00)

SHAR (Source Hardware Address Register) [R/W] [OXFEOO09 - OXFEOOOE] [0x00]
SHARZ Source Hardware addressE A7™M3t [ AFESHCt.
Ex) In case of “00.08.DC.01.02.03”
OxFEO0009 OxFEOOOA OxFEOOOB OxFEOOO0C OxFEOOOD OxFEOOOQE
0x00 0x08 0xDC 0x01 0x02 0x03

SIPR (Source IP Address Register) [R/W] [OXFEOOOF - OxFE0012] [0x00]

SIPR2 Source IP addressE M™&%gt O A+E3tCt.

Ex) In case of “192.168.0.2”
OxFEOOOF OxFE0010 OxFE0011 OxFE0012
192 (0xCO) 168 (0XA8) 0 (0x00) 2 (0x02)

IR (Interrupt Register) [R] [OXFEO015] [0x00]

IRE interrupt 22 E THCHS7| |8 W7100A2| MCUO|| A accessStCt. IR bit7} setT|™
O| INT5(nINT5: TCPIPcore interrupt) A& = low AE{ assertedT| IRQ| 2= bitSS clear
SHX| Q= 0|4 hightE 2 HEHBIK| L=LCH IR MCUO| interruptAl S & HHAHA|ZICE.

7 6 5 4 3 2 1 0

CONFLICT | UNREACH PPPOE Reserved | Reserved | Reserved | Reserved | Reserved

Bit | Symbol Description
IP Conflict

7 | CONFLICT | ARP 280 Source IP address@} Z< IP address2EO| QUCIH, O] bit=
‘1’2 set=ICl. O] bits ‘I’'S writeEtC2M0M ‘0’92 cleard = ULC}.

Destination unreachable
W7100A= UDP O|O|E{ < =0f destination IP address7} Z=X|sIX| L=
A2 ICMP (Destination Unreachable) packet2 =A%t Zi0|Ct. O] AL

UNREACH bite= ‘1’2 set=IC}. 0| bite ‘1’8 write®}Q2ZM ‘0’2 Z clear

6 | UNREACH
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g 4 9lct.

PPPoE Connection Close
5 PPPoE PPPoE modeQjjAl O] bit7} ‘1’9l ZAR= PPPoE ™ZAO| closed S L}EFH

=
C}. O] bite ‘1’2 write®tQ2M ‘1’9 Z cleardt 4= RULCt.

Reserved | Reserved

Reserved | Reserved

Reserved | Reserved

Reserved | Reserved

O, [(N|W|>

Reserved | Reserved

IMR (Interrupt Mask Register) [R/W] [OxFE0016] [0x00]

IMR (Interrupt Mask Register)= interrupt maskingst=0| AF3HCE. 2 interrupt mask bite=
Interrupt register2 (IR2)Q| bite} ZLC}. Interrupt mask bit7} sett|O{QJLCIH, IR22| ST bit7}
setz[AS M interruptZt 24 g ZO|Ct BHSF IMRO| ‘0’22 sett|0] RUCHH, IR29| B
bit7} setT|EEtE interrupte 2MSIX| %S Z40|Ct.

7 6 5 4 3 2 1 0

S7_INT S6_INT S5_INT S4_INT S3_INT S2_INT S1_INT SO_INT
Bit Symbol Description

7 S7_INT IR(S7_INT) Interrupt Mask

6 S6_INT IR(S6_INT) Interrupt Mask

5 S5_INT IR(S5_INT) Interrupt Mask

4 S4_INT IR(S4_INT) Interrupt Mask

3 S3_INT IR(S3_INT) Interrupt Mask

2 S2_INT IR(S2_INT) Interrupt Mask

1 S1_INT IR(SL_INT) Interrupt Mask

0 SO_INT IR(SO_INT) Interrupt Mask

RTR (Retry Time-period Register) [R/W] [OXFEOO017 - OXFE0018] [0x07DO0]
RTRE timeout F7|& MM SICt. O] registerO A 1Z40| Zt= 2|0/&= 100us?} ZLCt. Default
timeout2 2000 (0x07D0) =, 200msO|LC}.
Ex) For 400ms configuration, set as 4000(0x0FAQ)

O0XFE0017 0XFE0018
OXOF 0XAO
TOF peer2 FE SHO[ GALL FolTl timeoutA|Zt 2L} delay?t ZO{E Z2 X HE0

o}
2ot
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RCR (Retry Count Register) [R/W] [OXFE0019] [0x08]

RCR2 i ®& Sl+5 2FoCh 2Hef X MESR+7F RCRO| MEE = Oldez gdd
AL, Timeout InterruptZt 2AMSICH (SOCKETN Interrupt Register (Sn_IR)2| TIMEOUT bit= ‘1’
2 MHEICE) TCP EAI1Q AL, Sn_IR(TIMEOUT)= ‘1’3t S A|0f| Sn_SRS| Zt0| ‘SOCK_CLOSED’
2 HZEIC}H SX| DO TCP EAI0| OFHl AL, Sn_IR(TIMEOUT) = ‘1’2 MM Sn_SRO| 72
HAEX| =Lt

W7100A0| A= RTRI} RCRZ Data X{MZ9O| A|ZtDb 3I4=E MHA™T £ ULt W7100A2|

Timeout2 ARP retransmission timeoutl} TCP retransmission timeout 27}X| 0| O3l grAigh ==

T~

=
QUL HXA ARP(“RFC 826" #fZ&, http://www.ietf.org/rfc.html) retransmission timeoutZ 4
HE M, W7100A= IP, UDP, TCPE 0O|&%F EAIA| AMCHELO| |IP addressZ MAC addressE 7|
Qs Ats2= ARP-requestE TEDHCE OfMf ACHEO[ ARP-response =412 7|Ct2|=0|,
RTRO| A LCH7| AlZt =@ ARP-responsel| ==4I0| QIO M, TimeoutO| ErASID ARP-
requestE RetransmissiondtCl. O|Qf Z2 At ‘RCR +1°0rE BHESA =L}

‘RCR + 1’7§2| ARP-request retransmission0| 0{L{11, 10 CHSH ARP-response”f QICHH,
Final timeoutO| 2FA4SIA| £ 1, Sn_IR(TIMEOUT) = “1* ZIC}.

ARP-request®| Final timeout(ARP timeout) Zf2 CtS1} ZCt.

ARP10= (RTR X 0.1ms ) X (RCR + 1)

TCP packet retransmission timeoutS A E M, W7100A= TCP packet (SYN, FIN, RST, DATA
packet)S F&StO 10| CHSE Acknowledgment(ACK)S RTRI} RCRO|| Q|sff A™E=l CHZ| A
¢ =S¢ JICkE[A ECt ol JUUeZRE ACKZE Y2 TimeoutO| WSt OO £
WE TCP packetZ Retransmission$tCt. 0| 242 &2 ‘RCR+ 1'0HF HHESHAH E=ICE.

_“RCR + 1’7} 2| TCP packet retransmission0| QO{Lt0, 10 CHSt ACK £=410| QICIH, Final
timeoutO| EHMSIA E| 3, Sn_IR(TIMEOUT) = “1°1} S A|0f Sn_SSRO| ‘SOCK_CLOSED”Z tHZ

EICt. TCP packet retransmission@| Final timeout(TCP timeout) g2 CtSuf ZC}.

M
TCPro=( Z(RTRX2V) + ((RCR-M) X RTRyax) ) X 0.1ms
N=0

N : Retransmission count, 0<=N<=M
M : RTR X 2™V'> 65535 and 0 <= M <= RCRE O+=3st= %A 7t
RTRyax : RTR X 2"

Ex) RTR = 2000(0x07D0), RCR = 8(0x0008) 2! I,
ARP1o = 2000 X 0.1ms X 9 = 1800ms = 1.8s  (ARPyo = ARP timeout, TCPo = TCP timeout)
TCP+o = (0x07D0 + OXOFAO + 0x1F40 + 0x3E80 + 0x7D00 + 0XFAQO + 0XFAQO + OXFAQO + 0xFAQ0) X 0.1ms
= (2000 + 4000 + 8000 + 16000 + 32000 + ((8 - 4) X 64000)) X 0.1ms
= 318000 X 0.1ms = 31.8s
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PATR (Authentication Type in PPPoE mode) [R] [OXFEOO01C-0OxFEOOQ1D] [0x0000]
PATRZ PPPoE HZAE 2|5t 215 typeS LU2{=Ll. W7100A= PAP2} CHAPO| 27tX| typel|

o5 S X|ATtCt.
Value Authentication Type
0xC023 PAP
0xC223 CHAP

PPPALGO (Authentication Algorithm in PPPoE mode) [R] [OXFEOOL1E] [0x00]
PPPALGO+= PPPOEQZ Q| Q= AN |ESES LUZ{FLCl. X}A|Sst ME = PPPoE application note

£ g1otr| sigtot

PTIMER (PPP Link Control Protocol Request Timer Register) [R/W] [OXFE0028] [0x28]
PTIMERS LCP echo request2 H L= X|£A|Z+S LIEFLHCE 19| ZH2 25msZ o|O|StC}.
EX) in case that PTIMER is 200,
200 * 25(ms) = 5000(ms) = 5 seconds

PMAGIC (PPP Link Control Protocol Magic number Register) [R/W] [OxFE0029] [0x00]
PMAGIC2 LCP negotiation=&0{ Magic number optiong AH™SI=0 AR EICH. W51009|

Application note ‘How to connect ADSL’S XtZx3}7| Hf2tCt.

VERSIONR (W7100A Chip Version Register) [R] [OXFEOO1F] [0x02]
VERSIONR2 W7100A chip version2 L}EIL}{+= registerO|LCt.

INTLEVEL (Interrupt Low Level Timer Register)[R/W][0OxFEO030 - OXFEO031][0x0000]

INTLEVEL register= Interrupt Assert wait time(lawr)= A& SICE CHS interruptZf 2Hlai S
I ™ot A (anTHE 7|02 O & WE2| INT5 AZE LowZE assertPtCt. TCP/IP
Core interruptE AM3St0XA} SHCHH, O registerzfS BIEA| £[A 0x2B00 O|Ato =2 M B}

OjOf BICh. 1 X| %O ™ MCUO|A TCP/IP Core interrupt7t 2A|E =% QIC}.

lawr = (INTLEVELO + 1) * PLL_CLK (when INTLEVELO > 0)
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123456 7 89 10111213141516

PLL_CLK

|
|
| | |
IR2 0x0000%  0x0001 X 0x0003 X 0x0002 |
| | | |
| | | |
| | | |
so_R 0x00 W 0x04 | )4 0X00 !
| | | |
| | | |
| | D | |
SILIR 0x00 | ol | 0x01 |
| | |
: a. ::c. IAW' ;: d.
/INT [ |

a. 2710 O A interruptZf ZHAHSHCIH (SO_IR(3) = “1” ST IR2 bit: ‘1’2 setk|1l
INTSAS = LowZ assert=ILC}.
b. S&8|A AZ1 O A interruptZ} LAESIEHE (S1_IR1(0) = “1°) SHEt IR2 bit7} ‘1’2
set=ICt.
c. MCUg& SO _IRE clear(SO_IR1 = 0x00) ot 8jE IR2 bit LESH clearstCh. & LIS Q| IN
T541 S = lowOj A{(activated) HighZ(deactivated) 3L},
d. O7|AM SO_IRO| clearZ|®}X|2F, socketl interrupt 20| IR22| Zr2 0x000| OFL|Ct.
2t & WS 2| INTSAZ = LowZE assertT|O{OF BHCE. Of Of INTLEVEL register| Zt
0| Ox000FZH & L EQ| INTSAMZ = Iaw(16 PLL_CLK) time =0 LowZ assertE A
o|cC}.
IR2 (W7100A SOCKET Interrupt Register) [R/W] [OxFE0034] [0x00]
IR2= W7100A SOCKET interrupt7} 2tMst Z2 O|AE L2{F+= registerO|Ct. InterruptZ}
HEASHS MM, IR29| ST bit7} setEIC}. O] ZL IR29| BE bhitS0| ‘0’CZ clearE M}7}X|
INTS(nINT5: TCPIPCore interrupt) AlS:= lowAEf7} ZIC. Sn IR bitSS O0|238)Al IR2

registerE clearst™ INT5 M= high AEj7F =ICY.

7 6 5 4 3 2 1 0

S7_INT | S6_INT S5_INT S4 INT | S3.NT | S2.INT | SLINT | SO_INT

Bit Symbol Description

Occurrence of SOCKET 7 Interrupt

SOCKET 70 M interrupt7} 2HMst A2, 0] bit= ‘1’2 L0 Of
interrupt ME+= S7 IR0 EtHEICE O] bit= AFX}O| 2|8H S7_IR7}
0x002 2 cleark|™ 0|0 W2} Xts 22 clearZLC}.

7 S7_INT

Occurrence of SOCKET 6 Interrupt
6 S6_INT SOCKET 60 M interrupt?7} 2HMst A2, 0] bite ‘1’2 L0 Of
interrupt ME+= S6_IRO| EtHEICE O] bit= AFX}0| 2|8H S6_IR7}
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0x002. 2 cleart|H 0|0 2} XI5 2 clearXlLC}.
Occurrence of SOCKET 5 Interrupt
. S5 INT SOCKET 50{A interrupt7} 245t AL, O] bite ‘1’2 L1 O]
B interrupt MEL= S5 IRO| HFFEICE O] bits AFRXIO| 2|8 S5 _IR7t
0x002 2 cleark|™ O|0f| M2} AF=2 2 clear=IC}.
Occurrence of SOCKET 4 Interrupt
A o SOCKET 40|A interrupt?} Mt Z<L, O] bites ‘1’2 |1 O]
a interrupt ME+= S4 IR0 EHHEICE O bit= AFX}O| 2|8H S4_IR7}
0x002 2 cleark|™ 0|0 W2} Xtz 22 clearZILC}.
Occurrence of SOCKET 3 Interrupt
3 ST SOCKET 30{A| interrupt?} ZMst Z<L, O] bites ‘1’2 k|1 O]
- interrupt M&E = S3 IRO|| HFHEEICE O] bit= AF2XIO| 2|8 S3_IR7}
0x002 2 cleark|™ 0|0 W2} Xfs 22 clearZILC}.
Occurrence of SOCKET 2 Interrupt
) S\ SOCKET 20|A| interrupt7} 2Mst Z<L, O] bites ‘1’2 k|1 O]
- interrupt M= S2_IRO|| HFFEEICE O] bit= AF2XIO| 2|8 S2_IR7}
0X002 2 cleark|™ 0|0 2} X}=2 2 clearklLC}.
Occurrence of SOCKET 1 Interrupt
1 . SOCKET 10{A interrupt?} EMst Z<L, 0| bits ‘1" |1 O]
h interrupt ME = S1_IRO|| BFHEICE O] bits= AFRXIO| 2|8 S1_IRZ}
0X002 2 cleark|™ 0|0 Wz} X}=O 2 clearElC}.
Occurrence of SOCKET 0 Interrupt
0 - SOCKET O0O|A| interrupt?} EtMst Z<L, O] bits ‘1" |1 O]
h interrupt M&E = SO_IRO|| BFHEICE O] bit= AFRXIO| 2|8 SO_IR7}
0x002 2 cleark|™ 0|0 }2} Xts2 =2 clearZ=ICl.

8.3.2 SOCKET Registers
Sn_MR (SOCKET n Mode Register)[R/W][0XFE4000 + 0x100n][0x0000]

Sn_MR-E2 SOCKET nQ| optionO|L} protocol typeS S

2%t

7 6 5 4 3 2 1 0
MULTI MF ND / MC P3 P2 P1 PO
Bit Symbol Description
Multicasting
0 : disable Multicasting
7 MULTI ) )
1 : enable Multicasting
0| 7|52 UDPo| ZR02F HEE (P3-PO: “00107)
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MulticastingS At23517| |3l OPEN 2y O[O0 SOCKET n destination IP2}

port register0f| ZtZt multicast group address®?} port numberE write®t

MAC Filter
0: disable MAC filtering

6 MF 1: enable MAC filtering
KA Q| MACFEAQL broadcasting MACS K| 2|3t LIHX| MACFEA+ filtering
5t = 4ISHA| Q=L
Use No Delayed ACK
0 : Disable No Delayed ACK option
1 : Enable No Delayed ACK option,
0] 7|52 TCP2| Z20|TH MBE (P3-PO: ‘0001")
DFOF Of bit7} ‘1'= setk|O{QUCHH peer2FH [|O|E| packetZ +=4I5t Cf
2 ZHIE ACK packetOo] ™&E Z{o|C}. THQF O| bitZ} “0’0O|2FH ACK
5 ND/MC | packet2 L{E timeout HZHL|Z0| 2t M&SE

Multicast

0 : using IGMP version 2

1 : using IGMP version 1

0| bit= MULTI bit7} enableXEfjO|1 UDPEEQ O S &% (P3-P0O: “0010%)
FIIHM O 2 multicast= IGMP message0]| Join/Leave/Report2t ZH-2 version

numberE Multicast groupS. 2 HH

4 Reserved | Reserved
Protocol
3 P3 S =F SOCKET2| TCP, UDP, IPRAWS 2| protocolS MM st
Symbol P3 P2 P1 PO Meaning
Sn_MR_CLOSE 0 0 0 0 Closed
2 = Sn_MR_TCP 0 0 0 1 | Tcp
Sn_MR_UDP 0 0 1 0 UDP
Sn_MR_IPRAW 0 0 1 1 IPRAW
! " SO_MR_MACRAW 0 1 0 0 MAC RAW
SO_MR_PPPoE 0 1 0 1 | PPPoE
S0_MR_MACRAWS} SO_MR_PPPoE= SOCKET 00f|2F & &%= US
0 PO

S0O_MR_PPPoE= QA|Z PPPoE server connection/TerminationOf ApEZ|X|

2F, ConnectionO| £3|H, CHE protocol2 AHEE = US

Sn_CR (SOCKET n Command Register) [R/W] [OXFE4001 + 0x100n] [0x00]

Sn_CRE OPEN, CLOSE, CONNECT, LISTEN, SEND, RECEIVEQ} 22 SOCKET no| Haig M
SO AFRSICE. W7100A0] S QIAIStT Lt CFS Sn_CRE W7100A0| OJsf XM=

g3t
o

=
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clear EICt. Sn_CRO| O0x002 2 cleark|RUG2tE, ST HH2 NS M2 & € = ULt

Sn_CRO| MK 2|7} 22 E|Q=X|= Sn_IRO|L} Sn_SRS &QIstH EIC},

Value Symbol Description
SOCKET n2 =7|3} &|11 Sn_MR (P3:PO)Z XMEHSE protocolOf CH2}
open&lCt. Of2f H|O|&2 Sn_MRO|| [E Sn_SRZtS EO{FELCt.
Sn_MR(P3:P0) Sn_SR
Sn_MR_CLOSE(0x00) -
0x01 OPEN Sn_MR_TCP(0x01) SOCK_INIT(0x13)
Sn_MR_UDP(0x02) SOCK_UDP(0x22)
Sn_MR_IPRAW(0x03) SOCK_IPRAW(0x32)
S0_MR_MACRAW(0x04) | SOCK_MACRAW(0x42)
S0_MR_PPPoE(0x05) SOCK_PPPOE(0x5F)
LISTENS TCP mode (Sn_MR(P3:P0) = Sn_MR_TCP)Of| A{ Bt Q5 st
0| R EOfA], SOCKET n 2 *“TCP CLIENT’ZEE connection-request
(SYN packet)E 7|Ct2|= TCP server2 MHEICH O] AL Sn_SRO| At
Efj= SOCKET INITO A SOCKET LISTENS 2 H}®C}.
ClientQ| connection-request?} H4&X 9O 2 establishedz|™ Sn_SRO| 4t
0x02 LISTEN El = SOCK_LISTENO||A{ SOCK_ESTABLISHEDZ 311 Sn_IR(0)2 ‘1’2
ZICt. HtEHO| connection failure (SYN/ACK packet™Z& AIf)o| AL
Sn_IR(3)2 ‘1’2 setk|1 Sn_SRO| AMEf= SOCK CLOSEDZ 3L}
cf> B2k connection requests F TCP clientQ| destination port7f Z=Xj
SHX| U2 AL, W7100A= RST packet2 MZ3t1 Sn_SRO| AEf= i
SHx| et
CONNECTE TCP mode(Sn_MR(P3:P0) = Sn_MR_TCP)O|A{Et SF3sl1
SOCKET n O] ‘TCP CLIENT'Z SZtgt 42 AI2ELCH CONNECTE
Sn_DIPRQ} Sn_DPORTRZ AH™El ‘TCP SERVER'O|#  Connect-
request(SYN packet)E 7T &3SICH. Connect-request’? H33WE AL
(SYN/ACK packet2 £AIZ ZA2), Sn_IR(0)="1"Z £|11 Sn_SSR2
SOCK_ESTABLISHEDZ = Z EIC}.
0x04 CONNECT Connect-request’} AU S AL = CH20F 20| 37X 7 RULL.
- ARP-processE Sl Destination hardware addressE 2X| 250
ARP timeoutO| EHAH(Sn_IR(3)="1")%+ AL
- SYN/ACK packetZ £=Al 28} TCP timeoutO| 2HM(Sn_IR(3)= “17)
o He
- SYN/ACK packet C{4l RST packetS =AWS E2.
2ot &2 A4S Sn_SRE SOCK_CLOSEDAEHZ HfRICE
0x08 DISCON DISCON2 TCP mode {2t {7 SIC}.
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W7100A= ‘TCP SERVER’Q} ‘TCP CLIENT O Af2tQi0|, &S0l ArCHES
Of| Al Disconnect-request(FIN packet)E & StHLt(Active close), AHCH
Ho 22 E Disconnect-request(FIN packet)2 £AlIHS [fj(Passive
close), W7100A= FIN packetS & 3HCH(Disconnect-process).
Disconnect-request?} H3MCIH(FIN/ACK packets £AIME H2R),
Sn_SRE2 SOCK_CLOSEDZ HHZAEICt. T2{L} Disconnect-request’} Al
SUCHDO, TCP timeoutO| 2HAH(Sn_IR(3)= “1°)8}l1 Sn_SRE SOCK_CLOSED
2 BHFEL
cf> DISCON CjAl CLOSEE Ar8% ZA 2, Disconnect-process(disconnect-
request F&)QI0|, EHX] Sn_SREF SOCK_CLOSEDZ HHAEICH 2|1
a4 T YL ZREH RST packetg =4g L, FZU Sn_SR2
SOCK_CLOSEDZ HAE=IC}.

0x10 CLOSE SOCKET n € closestCt. O| I Sn_SRL SOCK_CLOSEDZ tiZ EIC}.
SEND= TX memory?| bufferdf M&EL|X| &2 OO|HE SASICH Xt

%20 —_n Mgt At2t2 SOCKET n TX Free Size Register (Sn_TX_FSR0), SOCKET n
TX Write Pointer Register (Sn_TX _WR), SOCKET n TX Read Pointer
Register(Sn_TX_RD)E &t116}7| HfEHCE.
SEND_MACS UDP moded Dt S 35}C}.
J|25%22 SENDQ} ZC}. SENDE AHSCOZ  ARP-processES S|

0x21 | SEND_MAC | Destination hardware address& &2 & DataS FMLsl= HHH,
SEND_MAC2 Host7} M3t Sn_DHARS Destination hardware address
2 3l DataE ™ &SlHC}.
SEND_KEEP2 TCP mode {0t 35 3ILCt.
Keep alive packet2 &4l connection0| S & stX| =QISHC). QHOF

ez | SENDAEER gc:e';m Hp o8 2ol gw connectilor:crn %s*lzam %,ré 4o
connectionS ==& StC}. Timeout interruptZ} 2HAESHCE
RECVE RX read pointer register (Sn_RX_RD)E O|23AM HO|HE =4l
SICH. AEM|BE AtEE2 9.2.1.1 SERVER mode®| Receiving Process2t

0x40 RECV SOCKET n RX Received Size Register (Sn_RX_RSR), SOCKET n RX Write
Pointer Register(Sn_RX WR), and SOCKET n RX Read Pointer
Register(Sn_RX_RD)E &t115}7| HfEtCh.

Of2 HEHO{SL QX SOCKET 0 Of|A{ SO_MR(P3:P0) = SO_MR_PPPoE 2 [}jOt S &}L}.
KEMIBE AtEh2 W5100 application note ‘How to use ADSL’S &f116}7| HE2tCEH

Value Symbol Description

0x23 PCON PPPoOE Discovery Packet2 T &6t0{ ADSL A2 A|&f

0x24 PDISCON ADSL connection £=
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0x25 PCR Zb 1P 0| A, REQ message &
0x26 PCN Zb 1P 0| A, NAK message &
0x27 PCJ Zt 2}H0f| A, REJECT message ™ &

Sn_IR (SOCKET n Interrupt Register)[R/W][OXFE4002 + 0x100n][0x00]

Sn_IR register= SOCKET nQ| interrupt (establishment, termination, receiving data, timeout)

typeldt

0l

7t N
E—- O

Sn_IR9| interrupt bit=
Sn_IR bitE cleard}?|

cleark|H,

IR(n)2

‘"2 EICE
i M=, i bitof CRA
=92 clear=ICt. Sn_IRE MCUO|

interrupt) & 2 A|ZICEH.

HE X ZSICt. InterruptZ} EHAMSI0 Sn IMRO| of{Et mask bit7} ‘19l AL

‘1’2 writedl|OF SICt. Sn_IRQ| EE bitE

INT5AIZ  (nINT5: TCPIPCore

7 6 5 4 3 2 1 0
PRECV PFAIL PNEXT SEND_OK | TIMEOUT RECV DISCON CON
Bit Symbol Description
7 PRECV | PPP Receive Interrupt, X|&SIX| &%= M HO|HE AlBt 42
6 PFAIL PPP Fail Interrupt, PAP 9150| AOjist AL
5 PNEXT | PPP Next Phase Interrupt, ADSLHZA 1}HO|AM phase?l B3 4L
4 SENDOK | SEND OK Interrupt, SENDEHZ 0| 2tZ T|H
3 TIMEOUT | TIMEOUT Interrupt, ARP timeout= 2 TCP timeoutO| 2t AL
2 RECV | Receive Interrupt, peer2 2E| O|O|E{ packetO] $=AIE AL
1 DISCON | Disconnect Interrupt, peer2 HE FIN/ACK packetQ| FINO| =AlEl AL
0 CON Connect Interrupt, peer?} HZAO| MTL|0f SOCKET statusZt

established2 HFE [ff 1% 2

Sn_IMR (SOCKET n Interrupt Mask Register)[R/W][OXFE402C + 0x100n][OxFF]
Sn_IMR2 HostZ2 2{Z& SOCKET nQ| InterruptE A 3ICt. Sn_IMRQ| Interrupt mask bitS
2 Sn_IRQ| Interrupt bitS1} 2t2h CHS=ICE 9|9 SOCKET interrupt?} 2HA#8L10 Sn_IMRO|
a bit7} ‘1’2 MHEE09e AL sn RO S Bit7} ‘1’2 MMEIC}. Sn_IMRI} Sn_IRQ| ¢
o| bit7} 25 ‘1’2 [ IR(n) = ‘1°0| =ICt. 0| IMR(n) = “1’0|2}H Hostoj| InterruptZ} gAY

(*/INT’ signal low assert)stL}.

7 6 5 4 3 2 1 0
PRECV PFAIL PNEXT SEND_OK | TIMEOUT RECV DISCON CON
Bit Symbol Description

7 PRECV | Sn_IR(PRECV) Interrupt Mask
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Valid only in case of ‘SOCKET = 0" & ‘SO_MR(P3:P0) = SO_MR_PPPoE’
6 PFAIL Sn_IR(PFAIL) Interrupt Mask
Valid only in case of “SOCKET = 0" & ‘SO_MR(P3:P0) = SO_MR_PPPoE’
PNEXT Sn_IR(PNEXT) Interrupt Mask
> Valid only in case of “‘SOCKET = 0’ & “S0_MR(P3:P0) = SO_MR_PPPOE’
4 SENDOK | Sn_IR(SENDOK) Interrupt Mask
3 TIMEOUT | Sn_IR(TIMEOUT) Interrupt Mask
2 RECV | Sn_IR(RECV) Interrupt Mask
1 DISCON | Sn_IR(DISCON) Interrupt Mask
0 CON Sn_IR(CON) Interrupt Mask

Sn_SR (SOCKET n Status Register)[R][OXFE4003 + 0x100n][0x00]

Sn_SR2 SOCKETNnO| SOCKET AMEHZ Qra{ZC}. SOCKET statuse Sn_CRS| CommandL},
QULE.

packet H4AF0 HHY 4

Ot2fl H[O|=2 SOCKET n o 0]2f 7}X| HEHE LIEHH ZIO[LC}.

Value Symbol

Description

0x00 | SOCK_CLOSED

SOCKET n2| resource?} release=l AtEjZA{ DISCON, CLOSE
command?} =¥ E|7{L} ARP timeout, TCP timeoutO| 2fAd
S EF O[T 2tol| 2HA RO HENTZ} BT

0x13 | SOCK_INIT

SOCKET nO| TCP modeZ openk|d TCPHZQS| X CHA=
initialize®l AMEJO|C}. AF2XF= LISTENZ} CONNECTHHS
A% 2 QICH Sn_MR(P3:P0)O| Sn_MR_TCPO|T. OPENE &
2 AF23E [, Sn_SRO| AMEf= SOCK_INITOE2 HHBiL}.

0x14 | SOCK_LISTEN

SOCKET nO| TCP server modeZ S AtSHH, ‘TCP CLIENT'2
HE| connection-request(SYN packet)E 7|Ct2|= 4EHLCE.
LISTEN HZHES AIE3SIH, Sn_SRO| AMEj= SOCK _LISTENS 2
BISHCE. SOCK_LISTENAIENO|Af *TCP CLIENT’S| Connect-
request (SYN packet) & MI3XHO=E NZ|l}HS AL Sn_SR9|
AtEj= SOCK_ESTABLISHEDZ Hf{|11, AMIojis AL TCP
timeoutO| 2H(Sn_IR(TIME OUT)=‘1")5}11 SOCK_CLOSEDZ
BRI

0x17 | SOCK_ESTABLISHED

TCP G1Z0| MEI=l AEfZAM SOCK_LISTENAMEHOA “TCP
CLIENT’Q| SYN packet MZ|E HI}HS HLLt CONNECT
command0f| £g0| MHMIMES AL Sn SR AEj=
SOCK_ESTABLEISHEDZ H}RILC}. O] AMEJO|A{= DATA packet
2Al0| 7}s8lCh. = SENDL} RECV commandZ Z£sist

AL

Mot

i o
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0x1C

SOCK_CLOSE_WAIT

Peer2 2 E| disconnect-request(FIN packet)E AI3H AMEf
2A TCP connectionO| 2t&3&| disconnect=l Z{0| Oful
half close &E{jO|=2 2 DATA packet &==410| 7}&d}Ct. TCP
connectiong 2tM 35| disconnect 5}7| 2|8 A= DISCON H
HEZ +HSHOF otCh SHX|TH Ehe=d| SOCKETZ closedt2] H

CLOSE S 235t

o= T oL I'

o

0x22

SOCK_UDP

SOCKET nO| UDP modeZ OpenZzl AMEH, Sn_MR(P3:P0) =
Sn_MR_UDPQI E{OI A OPEN FZO| +#EQlS Of Sn_SR
S SOCK_UDPAfEjE HFRICE. TCP mode SOCKETI 2|
connection-process@i 0| Z|X DATA packetE SAlE £

UL

0x32

SOCK_IPRAW

SOCKET nO| IPRAW modeZ OpenZl AE{, Sn_MR(P3:P0) =
Sn_MR_IPRAWO! AEJO|A OPEN Qa0| Z2ag|oie o
Sn_SRE SOCK_IPRAWAIEJZ HIRLCt. UDP mode SOCKET X
2 connection-processQi0| X IP packet2 &HL£MT £

ULt

0x42

SOCK_MACRAW

SOCKET0O| MACRAW modeZ OpenZl AE{, SO_MR(P3:P0) =
SO_MR_MACRAW®! AEHO|A| OPEN HZo| 3g|oie j
Sn_SR2 SOCK_MACRAWAIEHZ HFRICt. UDP mode SOCKETA
2 connection-processQi0| ZEIM MAC packet (Ethernet

frame)g &4e + UCH

Ox5F

SOCK_PPPOE

SOCKETOO| PPPoE modeZ Open&l AMEH, SO_MR(P3:P0) =
SO_MR_PPPOEQ! AMEHO|A| OPEN Q0| $#E|e [Of
Sn_SR2 SOCK_PPPOEAEHZ H}RICE.

Ozl El

O[=0| Sn_SRC| HE{7} HE M LIEtLI= SAHQ JEiSS 2FoIRAL)

Value

Symbol

Description

0x15

SOCK_SYNSENT

SOCK_SYNSENTAEj= ‘TCP SERVER’O{|#| Connect-request
(SYN packet)2 H&3+ AEfZA, CONNECT Hado| o|3f
Sn_SRO| AfEf7} SOCK_INITO|A SOCK_ESTABLISEHDZ HIE
mf LpEpLHC.

0| AMEjOA “TCP SEVER’ZXEE| Connect-accept (SYN/ACK
packet)E $=AlE AL XSO Z SOCK_ ESTABLISHEDALEHZ
HF®C}. &}X|QF “TCP SEVER’ZEE| TCP timeoutO| &
M7} (Sn_IR(TIMEOUT)=‘1") SYN/ACK packetS Z=Al&}X|
23 A4 20| SOCK_CLOSED AEfZ HFHICE.

0z
OF
-
N

0x16

SOCK_SYNRECV

SOCK_SYNRECVME= ‘TCP CLIENT’ZEE connect-request
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(SYN packet)& At AEfEA{, O AFEfO|A] W7100A0]|
connect-requestd| Cigt 8EFSE connect-accept (SYN/ACK
packet)S ‘TCP CLIENT'O|H MEZXMo=z M&3IYS A0
= X=9 = SOCK ESTABLISHEDAE|Z HRRILCE. AT M&
of AmjsIgES AL Timeout interrupt?t EAMSID

(Sn_IR(TIME OUT)=*1") SOCK_CLOSEDAE§ 2 H}HIC}.

0x18 | SOCK_FIN_WAIT SOCKETNO| Closingk|= MEJZA{, Active closeL} Passive

0x1A | SOCK_CLOSING close?l ZA<29| Disconnect-processOf|A{ LtEfLE=  AFEHCE.

0X1B | SOCK_TIME_WAIT Disconnect-process 1’H40| M3X™MOZ 2tF |7 L}, Timeout
interruptZt &AM (Sn_IR(TIMEOUT)=1") SOCK_CLOSED#A}
Ef 2 BiSHCE.

0X1D | SOCK_LAST ACK Passive closeQl Z2 £AlS} OFX|QF FIND|ZI0| CHSH ACKE
7|Ct2|& AR, ACKIfZIS A8t AL L& timeoutO]
ABE AL SOCK_CLOSEDAE{Z HHBHCY.

0x01 | SOCK_ARP Destination hardware addressE 2At7| 2| peer2 ARP-

requestE T &St= MEfEA SOCK_UDPLF SOCK_IPRAWO]|
M SEND HHZ & & Z% LIEtLt= HENC. Peer2 2H
Hardware address& HM&3XHO =2 £=Alst A2 (ARP-response
AlSH AL), SOCK_UDP, SOCK_IPRAW, SOCK_SYNSENTZ
AER7 B8, MIfE A2 timeout interruptZ} 2
(Sn_IR(TIMEOUT)=1"), UDPL} IPRAW mode¥ Z< O
Status®l SOCK_UDPL} SOCK_IPRAWZ E|=O0f 7t0{, TCP
249 SOCK_CLOSEDZ AFEf7} HFRICH.

RS

= OF N o

ro

cf> SOCK_UDPL} SOCK_IPRAWO{ A, O] SEND commandoj|
CH$t Sn_DIPRRt &4Xj SEND command®| Sn_DIPRO| CtE &4

20|29t ARP-process7} SZFSILY.
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RECY
SEND

SOCK_IPRAW oy
SEN = ARP |
{whE'I'I 5n_MR=5n_MR_IPRAW}) SRR |

SEND/RECY
RECV OPEN LOSE
OPEN CLOSE
SOCK_UDP SOCK_CLOSED SOCK_MACRAW
{when 5n_MR=5n_MR_LDP) [START/END) ApEN {when 50_MR=50_MR_MACRAW)

OPEN |
CLOSE |
SOCK_INIT | e -
| soc T_ACK |
{when Sn_MR=5n_MR_TCP} / | OSSR -J
LISTEN ) )
P ;
/f s .\
CONNECT ARPr FIN_WAIT DISCON
s IME_WAIT | {Passive Close)
SOCK_LISTEN ( socK AR |~ Z

Receive S:YN packet - ---.TCP R
| [ soCK_S{NSENT |
| _ J SOCK_CLOSE_WAIT
|
PETE— : il
5 llh____)——’ TCRA Active close) -
_ sock SynRecy | Y 7 END/RECY,

e A
H_ﬂ_{ SOCK_ESTABLISHED . i
~ RécEive FIN packet

END/REC

Figure 8.2 SOCKET n Status transition

Sn_PORT (SOCKET n Source Port Register)[R/W][(OXFE4004 + 0x100n) - (OxXFE4005 +
0x100n)][0x0000]

Sn_PORTE= source port numberS A7 sICt. SOCKETnS TCPLF UDP modeZ AEE [t

2 25tH, O 2| moded M= FA|ZICH OPEN Command O|F0|| HBFEA| M| OF SHCt.

EX) In case of SOCKET 0 port = 5000(0x1388), configure as below,

OxFE4004 OxFE4005

0x13 0x88

Sn_DHAR (SOCKET n Destination Hardware Address Register)[R/W][(0OxFE4006 + 0x100n) -
(OXFE400B + 0x100n)][FF.FF.FF.FF.FF.FF]

Sn_DHAR2 SOCKET n2| Destination hardware addressE A7 StCt. EESH SOCKETO0O| PPPoE
modeZ AFEE A2 S0 DHARZ 0|0] 11 Q= PPPoE server hardware address2 A tCt.

UDPL} IPRAW modeOjA] SEND_MAC commandE Ar8% AL SOCKETn2| Destination
hardware addressE& A SICt. EESH TCP, UDP, IPRAW modeOf|A] Sn_DHARE CONNECTL}
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SEND command0f 2|3t ARP-processE E3| =53t Destination hardware address2 A =ILCt.

Host= CONNECTL} SEND command & O|& Sn DHARES 53| Destination hardware
addressE& & %= QILC}.

PPPoE modeOf| A{, W7100A2| PPPoE-processE O|8% 4% PPPoE server hardware address&
Iz Mddg == QICh SHX|ZF W7100A2| PPPoE-processE O|&23}X| 238t11 MACRAW
modeZ PPPoE-processE& ZIH &30 NM2|ot 42t &X|2tE, PPPoE packetE &£4=Adt
7] {IsiM=, A 73S PPPoE-processE Edl =53t PPPoE server hardware address,
PPPoE server IP address, PPP session IDE A5l MR(PPPOE)E ‘1’2 HtEA| MHSHCE.
S0 DHARZ 0|O] 211 = PPPoE server hardware addressE 47430, OPEN command O]
O MASICE S0 DHARE E9df A=l PPPoE server hardware address= OPEN command O|Z
PDHARO{ BtHE=ICE. M™M= PPPoE information2 CLOSE command O|Z 0| AL S & S|LC}.

EX) In case of SOCKET O Destination Hardware address = 00.08.DC.01.02.10, configu

mx ofm

ration is as below,
O0xFE4006 O0xFE4007 OxFE4008 0xFE4009 O0xXFE400A O0xFE400B
0x00 0x08 0xDC 0x01 0x02 0x10

Sn_DIPR (SOCKET n Destination IP Address Register)[R/W][(OXFE400C + 0x100n) -
(OXFE400F + 0x100n)][00.00.00.00]
Sn_DIPRE SOCKETNnQ| Destination IP addressE MAStAHLE ANE|/D{, SOCKETOO| PPPoE
modeZ A2E AL SO DIPRE 0|0] €1 Q= PPPoE server IP address2 X 3IC}.
sn_DIPR2 TCP, UDP, IPRAW, PPPOE modeOjA{3t S8}, MACRAW modeOjj A= T A|EIC}.
TCP modeQj| A, ‘“TCP CLIENT’'2 SZtat HAL F=517] st “TCP SERVER’Q| IP addressZ2 A
M3, CONNECT command O|FO|| MASICH ‘TCP SERVER’Z T &bt AL “TCP CLIENT 2}
M& MZ 0|& XAH=OZ “TCP CLIENT’Q| IP address2 A& EICh. UDPL} IPRAW modeOf A=,
Sn_DIPR2 UDPL} IP DATA packet &0 AFEE Destination IP addressZ SENDL} SEND_MAC
command O|0{ A& ICh. PPPoE modeOj A=, SO DHARI} Z+2 ZASLZ S0 DIPRE= o|O| &
11 QU= PPPoOE server IP addressE A L},
Ex) In case of SOCKET O Destination IP address = 192.168.0.11, configure as below,
O0xFE400C OxFE400D OxFE400E OxFE400F
192 (0xCO0) 168 (0xA8) 0 (0x00) 11 (0x0B)

Sn_DPORT (SOCKET n Destination Port Register)[R/W][(OXFE4010 + 0x100n) - (OxFE4011
+ 0x100n)][0x0000]

Sn_DIPR2 SOCKETnQ| Destination port numberE A% stCt. BF2F SOCKETOO| PPPoE mode
2 A8 E|&= 4% S0 DPORTRE oO|O] &1 Q= PPP Session IDE2 A ™S},

Sn_DIPRS TCP, UDP, PPPOE modeO|MTt ©&38lT, 1 2|2 modeO|A= ZA|=Ct TCP
modeOf|A{, ‘TCP CLIENT'2 S2Ztat AL T£317| st “TCP SERVER’Q| Listen port number2
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A5, CONNECT command O[O MASICH. UDP modeOf|A{, Sn_DPORTRZ UDP DATA
packet M&0| AtEE Port numberZ SENDL} SEND _MAC command O|7F 0| A SICt. PPPoE
modeOf|A|=, SO PDHARI} Z2 ZAL2Z SO DPORTRE 0|0| €11 Q= PPP Session IDE M7H
SICH SO_DPORTRE E£3l A=l PPP Session ID= OPEN command O|Z PSIDRO|| HtEICt.
EX) In case of SOCKET 0 Destination Port = 5000(0x1388), configure as below,
OxFE4010 OxFE4011
0x13 0x88

Sn_MSSR (SOCKET n Maximum Segment Size Register)[R/W][(OxFE4012 + 0x100n) -
(OXFE4013 + 0x100n)][0x0000]

Sn_MSSRE2 SOCKETn2| MTU(Maximum Transfer Unit)E MAESIAHLE, ™M= MTUE &B{E
C. TCPL} UDP mode3t X|$I&}0{, PPPOEE AtR3H 22 (MR(PPPOE)=1") PPPOEQ| MTULY Oj|Af
TCPL} UDP mode®| MTUZ} ZXEIC. IPRAWL} MACRAWS= XHEOC 2 MTUZ N2|8tX| &2
Default MTU7} MEL|2 2, Host= Default MTUELC} & DataS F&£¢ [ DataE Default
MTU EH9IZ =% (Manually) LHF0f F&j0F SHCt.

ResetA| X7|7+2 00|X|Bt, AZ x7|3t IFHO|AM AR X7 MXSH ot default MTUZE =
o ZLOE MSSRZLO| ZHEICL ALSXIE A3 2L0| QICHR default FoE MFECE

TCPL} UDP modeOfj A= Host7} M&%t DataZt MM E MTUELH 2 Z2, W7100AL A=
MTU CHQ|Z DataZ AFSOE LIF0| M&3HCh MTUE TCP modeOfAf MSS2t £2|0, MSSE
TCP connection 142 Sl Host-Written-Value(Host &7 gt ACHEO[ MSS gt & &2
o= xpEoz My,

UDP modeOA{= TCP modelt Z& Connection-process’} i1 Host-Written-ValueE Z1C|{
2 AF3ICE MTUZF M2 CHE Arfjgta EA 3 42, W7100A= ICMP(Fragment MTU)
packetS £=Alg £= QICt. 0] AL IR(FMTU)=‘1"7} &1 Host= FMTURES E£3d| Fragment
MTUE & = UCh IRFMTU)='1"E Z2 1 JofEid= UDP 40| 27+s3tER2, siE
SOCKETS closestl 2OttH FMTUE Sn_MSSRZ A = OPEN commandZ opendstO] LCHA|
SIS AeiCt.

o L=

Normal (MR(PPPOE)="0") PPPOE (MR(PPPOE)=*1")
Mode Default MTU Range Default MTU Range
TCP 1460 1~ 1460 1452 1~ 1452
UDP 1472 1~1472 1464 1~ 1464
IPRAW 1480 1472
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MACRAW 1514

EX) In case of SOCKET 0 MSS = 1460(0x05B4), configure as below,
OxFE4012 OxFE4013
0x05 0xB4

Sn_PROTO (SOCKET n Protocol Number Register)[R/W][OXFE4014 + 0x100n][0x00]
Sn_PROTO+= 1 byte register2 IP layer0j A IP header2| Protocol number fieldE A& SICt.
IPRAW modeOf| A2t 8% 6tH, 1 2 mode= FEA|=ICt Sn_PROTORE OPEN command O] 0
A MSHCE. IPRAW modeZ OpenZ=l SOCKETnE Sn_PROTORO|| A7 El Protocol number?| Data
o £ AMSICE Sn_PROTORE 0x00 ~ OxFF o = LA AN Jts3tLt, W7100A=
TCP(0x06), UDP(0x11) protocol number= X|2/5}X| Q=Ct. Protocol number= IANA (Internet
Assigned Numbers Authority)A Holstn QUom, O XMt A2 IANAS| online

document (http://www.iana.org/assignments/protocol-numbers)E X Zx35}7| HfEtC}.
Ex) Internet Control Message Protocol(ICMP) = 0x01, Internet Group Management Pr

otocol = 0x02

Sn_TOS (SOCKET n TOS Register)[R/W][0OxFE4015 + 0x100n][0x00]
Sn_TOS= IP layerO A IP header?| TOS(Type of service) fieldE A& SHCE. Sn_TOS= OPEN
command O|F0| AHS|OF SHCE XEMISE AFb2  http://www.iana.org/assignments/ip-

parameters XtZxS|I7| HfEtCt.

Sn_TTL (SOCKET n TTL Register)[R/W][OxXFE4016 + 0x100n][0x80]
Sn_TTLZ IP layerO|A IP header2| TTL(Time to live) fieldE A7{3ICt. Sn_TTLE OPEN
command O|F0| AXNS|OF SHCE XEMISE AFb2  http://www.iana.org/assignments/ip-

parameters XtZ&S|I7| HfEtCt.

Sn_RXMEM_SIZE (SOCKET n Receive Memory Size Register)[R/W][OXFE401E +
0x100n][0x02]

Sn_RXMEM_SIZE= 2t SOCKETS| RX memory sizeE AMStCF. 2 SOCKETS| RX memory 1, 2,
4, 8, 16Kbytead 7|2 MHH™T £ QICt. ResetZ=0 X7|ZCZ2 2KbyteQ| ZtS Zt=Cf.
Sn_RXMEM_SIZEsuu(Zt Sn_RXMEM_SIZES| = 3H2 #|Cf 16KbyteE HS 4 QiCt.

Ex1) SOCKET O : 8KB, SOCKET 1 : 2KB
OXFE401E OxFE411E
0x08 0x02
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Ex2) SOCKET 2 : 1KB, SOCKET 3 : 1KB
OxFE421E OxFE431E
0x01 0x01

Ex3) SOCKET 4 : 1KB, SOCKET 5 : 1KB
OXFE441E OXFE451E
0x01 0x01

Ex4) SOCKET 6 : 1KB, SOCKET 7 : 1KB
OXFE461E OXFE471E
0x01 0x01

As shown above ex1) ~ ex4), total size of each SOCKET’s RX memory (Sn_RXMEM_SI
ZEgyv) is 16Kbytes.

Sn_TXMEM_SIZE (SOCKET n Transmit Memory Size Register)[R/W][OXFE401F +
0x100n][0x02]

Sn_TXMEM_SIZE= 2t SOCKETQ| TX memory sizeE ATt ZF SOCKET2| TX memory 1, 2,
4, 8, 16Kbyte37|2 MHE 4= QUCt. Reset=0f| ZX7|ZfOZ 2Kbyteo| ZfS ZH=rLi.
Sn_TXMEM_SIZEsym(Zt Sn_TXMEM_SIZES| & 3HL2 *|Cff 16KbyteE HS % QiC}.

Ex5) SOCKET 0 : 4KB, SOCKET 1 : 1KB
OxFE401F OxFE411F
0x04 0x01

Ex6) SOCKET 2 : 2KB, SOCKET 3 : 1KB
OxFE421F OXFE431F
0x02 0x01

Ex7) SOCKET 4 : 2KB, SOCKET 5 : 2KB
OXFE441F OXFE451F
0x02 0x02

Ex8) SOCKET 6 : 2KB, SOCKET 7 : 2KB
OXFE461F OXFE471F
0x02 0x02
As shown above ex5) ~ ex8), total size of each SOCKET’s TX memory (Sn_TXMEM_SI

ZEsyv) is 16Kbytes.
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Sn_TX_FSR (SOCKET n TX Free Size Register)[R][(OxFE4020 + 0x100n) - (OxFE4021 +
100n)][0x0000]

Sn_TX_FSR2 SOCKET n2| Internal TX memory2| Free size(M& 7+s3%t [|O|E{ Q| Byte size)
S YS{ETCH OIolH TE TO| Sn_TX_FSRE HHEA| =HQISt, T&Y HO[Ho| A7[7t
Sn_TX_FSRECLC} 2t AL} Z2© ™ SENDL} SEND_MAC commandZ O|O|E £ T &$HCE. TCP mode
oAM= AtCHEto ZHE O0|E 2A10| £QI(DATA/ACK packet Z=A)E|M, Sn_TX_FSRL Aty
0| ==AISH DATA packet ZA7|2tE XsO=2 FIIStA E=CH 3 2 modedMe=
Sn_IR(SENDOK) = ‘1’0l ZA2 Sn_TX_FSRS XA 3t DatasizeltE X502 Z7I8HA ElCt.

EX) In case of 2048(0x8000) in SO_TX_FSR,
0xFE4020 OxFE4021
0x08 0x00

[

Sn_TX_ RD (SOCKET n TX Read Pointer Register)[R][(OXFE4022 + 0x100n) - (OXFE4023 +
0x100n)][0x0000]

Sn_TX RD= TX memoryO|A] OpX|2t M&0| Y [ addressE &2{=LC}. SOCKET n
Command Register®| SEND HZ 02 SX Sn_TX _RDEE Sn_TX WR7IX| H|O|EE HM&stot.
HE0| ELIE Xtso=z O g0 AMECH met HE0] ELHH Sn_TX_RDLE Sn_TX_WR2
22 742 JHE Z{0|Ch. O] register2 YS W, AFEXHS HEHSH 242 27| 98l upper byte
(OxFE4022, OxFE4122, OxFE4222, OxFE4322, OxFE4422, OxFE4522, OxFE4622, OxFE4722) S&
HXY Q10{0F sl Lt lower byte (0xFE4023, OxFE4123, OxFE4223, OxFE4323, OxFE4423,
OXFE4523, OxFE4623, OxFE4723) 52 2 0{Of L}

Sn_TX_WR (SOCKET n TX Write Pointer Register)[R/W][(OXFE4024 + 0x100n) - (OXFE4025
+ 0x100n)][0x0000]

Sn_TX_WR2 H&g O|O[EH7F writek|0{OF & YXYEE Le{ELt. Of registerE HE O,
AR HMatst 72 7| 8l upper byte (OXFE4024, OxFE4124, OxFE4224, OXFE4324,
OXFE4424, OXFE4524, OXFE4624, OXFE4724) 52 X 210{0F 8} C}S lower byte (OXFE4025,
OxFE4125, OxFE4225, OxFE4325, 0xFE4425, OxFE4525, 0XFE4625, OXFE4725) =& 910{OF StLCt.

Ex) In case of 2048(0x0800) in SO_TX WR,
OxFE4024 0xFE4025
0x08 0x00

SHX|EF O Z+2 writedt physical address?} OFL|Z &, physical address= Ct21f ZH0| A At
SljOF SHCt. (W7100A Driver code %HX)
1. Sn_TXMEM_SIZE(n)O| A{ SOCKET n TX Base Address (SBUFBASEADDRESS(n))@} SOCKET n
TX Mask Address (SMASK(n))Z 7| AtSHC}.
2. oM AHASE = ZFS bitwise-AND operationdtd, SOCKET2| TX memory 2 2|0 A
Sn_TX_WR1} SMASK(n)E E3f offset address (dst_mask)E Y =CL}.
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3. Dst_mask®?} SBUFBASEADDRESS(n)E {3 A| physical address (dst_ptr)E & =C}.
OlM, &g CIOIE{E dst_ptrof ALEXAt7L Rdt= THE writeDHCh (THRF SOCKETS| TX
memory2| upper boundO|A S 2 OO|HE writedt= AL, TX memory2| upper boundZtZ 9]

HO|E{E XN write SCt. 12|10 L+ CFS SBUFBASEADDRESS(n)Of| physical addressE HZ4

5l LIHX| H|O|EE writeS3tCt. 11 =, Sn_TX WRZfE writing H|0|E A7|3tF Z7tA|7ILC}.

OFX|2tO 2 Sn_CR (SOCKET n Command Register)0f SENDEH S Ljj2IC}.
Chip Base Address = 0xFE0OD00, 512(0x0200) bytes send

OxFECOO00
Socket 7 (2K} | aureRson » OxFEB200
Socket 6 (2ZK) | gureBoon g OxFE&TEE

Socket 5 (ZK) | gureason

If SO_THX_WRD = OxEBFEE,

; Real Physical Address is
Socket 4 (ZK) | oyreacoo f 0xFEBOOO + (Ox8FEE & OxO7FF)

Socket 2 (2K) OxFE9000 ’
Socket 1 (ZK) OxFEREOD &

SﬂCket D {EH} w_F_E_EUU'I] gy - xFEBDOD
OxFES80D
18 bytes oxresree T -
-x-“-.__
W
%
D=FEB200 — DxFERFEE = Ox12, L'x\
18 bytes write N
Socket O and remain 494 bytes. t

And physical Address L
changes to 0xFES000 i

OxFEE000

(xFESB00

Real Physical Address is
OxFEBOOD + 0x0MEE{494) = OxFEBTEE.

S0 TX_WRO is /
Socket 0 OxEFEE + Dx0200 = 0x91EE A
.)‘-;.
."I';
|"‘.-
OxFEB1EE L
& o

494 bytes -t

[FESOO0--—"

Figure 8.3 Calculate Physical Address

Sn_RX_RSR (SOCKET n RX Received Size Register)[R][(0xFE4026 + 0x100n) - (OXFE4027 +
0x100n)][0x0000]

Sn_RX_RSR2 SOCKETnQ| Internal RX memory2| =4I 0|E byte sizeE ¥2{=Ct. 0| 3t

rlo
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SOCKET n Command Register (Sn_CR) RECV HZHO{0f| 2|3 A2 =2 I remote peerz
FE HOHE sAottt. Of registers readd Wff, Y=ot g2 27| fI8 AL8A= &¥
byte (0xFE4026, OxFE4126, OxXFE4226, OxFE4326, OxFE4426, OXFE4526, OxFE4626, OXFE4726)E
HX read St 1 Ct2 St byte (0xFE4027, OxFE4127, OxFE4227, OxFE4327, OxFE4427,
OxFE4527, OXFE4627, OXFE4727)E read®tCt.
EX) In case of 2048(0x0800) in SO_RX RSR,
OxFE4026 OxFE4027
0x08 0x00

Sn_RX_RSR Zf2| &£%t2 RX memory size register®| £f0f| 2t Zatd 4= QUCEH

Sn_RX_RD (SOCKET n Read Pointer Register)[R/W][(OXFE4028 + 0x100n) - (OxFE4029 +
0x100n)][0x0000]

Sn_RX_RD= #=4l [|O|E{E readd}t?| 3t pointere| |X| MEE KX Z3ICt. O| registerE
readdt [ff, AFRAH= MBSt 2HS readdt?| L8l AHQ| byte (OXxFE4028, OxXFE4128, OXFE4228,
OxFE4328, OxFE4428, OxFE4528, OxFE4628, OxFE4728)E DX readst L[S o} byte
(OxFE4029, OxFE4129, OxFE4229, OxFE4329, 0xFE4429, 0xFE4529, OxFE4629, OxFE4729)E read
3{lOF BHC}.

EX) In case of 2048(0x0800) in SO_RX_RD,
0x0428 0x0429
0x08 0x00

SIX|BF O] Zr2 read™ physical address? OfL|E2 2, physical address= CH24dF 20| A At
SljOF SHCt. (W7100A Driver code %HX)

1. Sn_RXMEM_SIZE(n)0{|A{ SOCKET n RX Base Address (RBUFBASEADDRESS(n))Qt SOCKET n
RX Mask Address (RMASK(n))Zt A|At=ICE.

2. oM AHASE = ZFS bitwise-AND operationdtd, SOCKET2| RX memory = 2|0 A
Sn_RX_WR1} RMASK(n)E 3l offset address (src_mask)E +=Cf.

3. src_mask®2} RBUFBASEADDRESS(n)E Lo Al physical address (src_ptr)& +=C}.

O|F|, 2==Al HO|E{Z src ptrstE| AFRXA}7} Qdp= O readdtCh (B SOCKETS| RX
memory2| upper boundO|A S E [|O|E{E readst= AL, RX memory2| upper boundZtZ 9]
OIO|E{2 MK read 3HCh. 2|1 L CH2 RBUFBASEADDRESS(n)Of physical addressE A
Sto] LIHX| H[O|E{E read®tCt. 1 2, Sn_RX_RDZIE readet 2HE F7HAIZIC. (A& G
Ol 37| O|MCZ FIIA= AL2Z2, =4 M0 HEEA] Sn_RX_RSRZ checkd}{Of SHCt.)
OfX|8tS 2 Sn_CR (SOCKET n Command Register)0j| RECVE&H & LH2ICt.

Sn_RX_WR (SOCKET n RX Write Pointer Register)[R/W][(OXFE402A + 0x100n) - (OxFE402B
+ 0x100n)][0x0000]

Sn_RX_WR2 =4l HIO|HE writed}7| [t pointere| 2|X| HEE X S2tCt. Of registerE
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readst [, AFRXt= MEHSH 2HS readdt?| 8l AFQ| byte (OXFE402A, OXFE412A, OXFE422A,
OXFE432A, OxFE442A, OxFE452A, OxFE462A, OxFE472A)E THX readst H CtS St byte
(OxFE402B, OxFE412B, OxFE422B, OxFE432B, OxFE442B, OXFE452B, OXFE462B, OXFE472B)E read
{jof sk}
EX) In case of 2048(0x0800) in SO_RX WR,
OXFE402A OxFE402B
0x08 0x00

Sn_FRAG (SOCKET n Fragment Register)[R/W][(OxXFE402D + 0x100n) - (OXFE402E +
0x100n)][0x4000]

Sn_FRAG= IP layer0 M IP header®| Fragment fieldE AX{3ICt. W7100A= IP layerQ]
packet fragmentE X|&S}X| F=Ct. M2tA] Sn_FRAGE M™SIEEtE IP datas fragmentt]
X %o o|F dHdt= A2 HESHA| =Lt Sn_FRAG= OPEN command O[T 0| A7dot
Ct.

Ex) Sn_FRAGO = 0x4000 (Don’t Fragment)
OxFE402D OxFE402E
0x40 0x00
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9 Functional Description

W7100A= LJEL0f general 8051 core?t TCPIPCoreE EEtst R0, CHE O3t =7} K|
90| Ethernet application0i AF20| 7}53}CE 0| chapterOA{= W7100A2| x7|3tob Zt
Protocol(TCP, UDP, IPRAW, MACRAW)O{| [[I2 EAl gHHO|| O30 2 EHAEH 2 Pseudo codelt

SH 2H=L

9.1 Initialization
W7100A2| x=7|3}l= 8051 MCU M7, Network HE AN, Internal TX/RX memory 79| 3

ttAZ O|F0f ZICt.

® STEP 1 : Initializes MCU
Interrupt setting
QH™ Ol 80511t Z0| ArE% QB EEQ| enable / disable?| MEfE M3 Of

Mgt L|8& section 3 “ Interrupt’E &t 1051H EICE

o

tCh X}

r

2. Memory Access timing setting
Memory access timing2 2702| X|AHZ M™g %= QICt. Data memory access timing
ZHgh 4= Q= CKCON(OX8E) 2{|X|AEQ} Program memory access timingg ZTX&
= WTST(0x92) | X|AHQS| MHE £ memory access timingg A™EE 4= QULCL.
HRXIAHE 25 0~77X| A&0| 7}=o1K|2F W7100A0| A= CKCONE 1~7, WTST
| 20l 28 7tssta, LIHA| gt2 AME(X| =Lt 2FeF AMAEX7E 212 ¢
oz AFS SCHEH W7100A0| XMtz SZ5HK| @42 =+ ULE. AiMlet L&

section 2.5 ‘SFRs definition'S X 1035}H Z=ICt.

4> mo
£

o

o4 30

\'
|0

rir

|
12
rlo
E\]

rlo

Ex) Setting: QA EHHBEE AtEStX| &, 2E HO|E HE2|2F 2 clockl| access

timeg 21, T2 O3 H|22|2t= 7 clock?| access timeS ZAH AH

EA=0; // Disable all interrupts
CKCON = 0x01; // Set data memory access time
WTST = 0x06; // Set code memory access time

3. ANZ2|¥ EAES 2|3t baud rate, register, interrupt A7
1) Serial EAE s A™S| F Of St= W7100A2°| | X|AE = TMOD, PCON, SCONO|H
g2 ofzfet ZCf.

@ TMOD(89H): serial EA10f| A% timer/counter®| R EE ZAXSICT.

GATE C/T M, Mo GATE C/T My Mo
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Table 9.1 Timer / Counter Mode

My Mo Mode
0 0 0

0 1 1

1 0 2

1 1 3

@ PCON(87H): serial M&2| rateE X|O0{d}= Z2f19l SMOD bitE 47 IC}.

SMOD - - - - - - -
Table 9.2 Baud rate
Mode SMOD = ‘0’ SMOD = ‘1’
13 Timer/Counter 12| | Timer/Counter 12| overflow
overflowS 1/2
2 XTALE 1/4 XTALE 1/2

® SCON(98H): serial port2| XM 2} serial porte] MENE ZHA|SH7| {3t 2| X|AE{O|LCt.

SMo SM; SM, REN TBs RBg TI RI
Table 9.3 Mode of UART
SMg SM; Mode
0 0 0
0 1 1
1 0 2
1 1 3

SM, : Mode 2, 30f|A AtE. O] bitE 12 MSIH, =4l HO|E{2 9tHbit7} “1°0|H
HO|EE =4I, '0’0|H H|O|HE FA|BHCt.

REN : =4l enable bit(*1’0|H =Xl 7t&)

TBg: BT 2,30|A £Al HO|E{Q 84 bit

RBg: BT 2, 30| £=Al C|O|E{o| 8 bit

TI: &4 22 QIHYE Zga
Ri: Al 27 QIHHE Zzja

3) Al8E Baud-rated| St= ZHS A AtSI] MAAES|OF SICE. W7100A2| Timerof [M}HE Baud
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rate MM Zr2 section 6.6 ‘Examples of Baud Rate Setting’S 2t10st0 AMSIH =ICE.
@ TimerlZ 0|83t AitA]
TH1 = 256 - ((K * 88.4736MHz) / (384 * baud rate))
K=*1"at SMOD = ‘0", K= “2” at SMOD = “1”
@ Timer2E 0|83t A itA]
(RCAP2H, RCAP2L) = 65536 - (88.4736MHz / (32 * baud rate))
Ex) Using timer mode 2, SMOD = 1, Clock speed = 88.4736MHz, Baud rate = 115200.

ET1=0; // Timerl INT disable

TMOD = 0x20; // TIMER MODE 2

PCON |=0x80; //SMOD =1

TH1 = OxFC; // x2 115200(SMOD = 1) at 88.4736MHz
TR1 =1; // Start the TIMER1

SCON = 0x50; // Serial MODE 1, REN =1, TI=0,RI =0
ES=0; // Serial interrupt disable

Rl = 0; // Receive interrupt disable

TI=0; // Transmit interrupt disable

4) TCPIP Core interrupt& A SHCHH, INTLEVEL registerg}S %A 0x2B00 O|AC 2 Al OF
Bt W7100A2| L& interrupt S EIO| 2X| 80| =2StLCt.

EX) Set the INTLEVEL register to 0x2B00
IINCHIP_WRITE (INTLEVELO, 0x2B); //write high byte of INTLEVEL TCPIPCore register
IINCHIP_WRITE (INTLEVELO + 1, 0x00); //write low byte of INTLEVEL TCPIPCore register

® STEP 2 : Setting Network Information
ME 2|9t 7|2 Network HE AH:
7|28l Network ZEE HLEA] 23l F0{0F StC}.
@ SHAR(Source Hardware Address Register)
SHARO]| 2|8l M™ME|= Source hardware address= 2= Deviced| Cf
8l 95t Hardware address(Ethernet MAC address)Zf= Ethernet
MAC layerOf| M AI23IEZ2 HS{|A QCt. 0| MAC addresse| &2
IEEEO|| A 2t&tS 9O, Network deviceE A
A AFE] Network device0| IEEEE2SE & 22 MAC addressE £
SHO{OF Bt}
http://www.ieee.org/, http://standards.ieee.org/regauth/oui/index.shtml %tz

M A= Manufacture=

@ GAR(Gateway Address Register)
® SUBR(Subnet Mask Register)
@ SIPR(Source IP Address Register)
2. Packet M&& AlID| Al AFESHAH E XFZE time & count &A™
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M

o>

AlZtel 282 floh ctaar 22 XIAHE &8s F0{0F SHot.
@ RTR(Retry Time-value Register), RTRO||A| 12 100usE o|0O|3tCt.
@ RCR(Retry Count Register)

® STEP 3 : Allocation TX/RX Memory for SOCKET n
W7100A2| MM 7hs3h TX, RXQ| A|Cf 22| AFO|=L 16KBytesO|C}. 16KbytesO| H<
OOj| A= 1KB, 2KB, 4KB, 8KB, 16KB2| 3 7|2 87{C| AHNK| XS EH AMO| Jt58HK|
oh 22 H2 gt TXZ2 RXHZZ|e] & 0| 16KbyteE HO{7tM= ¢t EICt.
(TXmax = 16KB, RXmax = 16KB)

In case of, assign 2KB rx, tx memory per SOCKET

{// Set base address of RX memory for SOCKET 0

gSO_RX BASE = OxFEO00O(Chip base address) + OxFECOOO(RX buffer address);
Sn_RXMEM_SIZE(ch) = (uint8 *) 2; // Assign 2K rx memory per SOCKET

gS0_RX_MASK = 2K - 1; //0x07FF, offset address within assigned SOCKETO RX memory
gS1_RX_BASE = gSO_RX_BASE + (gS0_RX_MASK + 1);

gS1_RX_MASK = 2K - 1;

gS2_RX_BASE = gS1_RX_BASE + (gS1_RX_MASK + 1);

gS2_RX_MASK = 2K - 1;

gS3_RX_BASE = gS2_RX_BASE + (gS2_RX_MASK + 1);

gS3_RX_MASK = 2K - 1;

gS4_RX_BASE = gS3_RX_BASE + (gS3_RX_MASK + 1);

gS4_RX_MASK = 2K - 1;

gS5_RX_BASE = gS4_RX_BASE + (gS4_RX_MASK + 1);

gS5_RX_MASK = 2K - 1;

gS6_RX_BASE = gS5_RX_BASE + (gS5_RX_MASK + 1);

gS6_RX_MASK = 2K - 1;

gS7_RX_BASE = gS6_RX_BASE + (gS6_RX_MASK + 1);

gS7_RX_MASK = 2K - 1;

gSO_TX_BASE = OxFEO000(Chip base address) + OXFE8000(TX buffer address); // Set base
address of TX memory for SOCKET 0

Sn_TXMEM_SIZE(ch) = (uint8 *) 2; // Assign 2K rx memory per SOCKET

gS0_TX_MASK = 2K - 1;

Same method, set gS1_TX BASE, gS1_TX MASK, gS2_TX BASE, gS2_TX MASK, gS3_TX BASE,
gS3_TX_MASK, gS4 TX BASE, gS4 TX MASK, gS5 TX_BASE, gS5 TX_MASK, gS6_TX_BASE,
gS6_tx_MASK, gS7_TX_BASE, gS7_TX_MASK.

}
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Sn_TXMEM_SIZE(ch) = 2K,
Chip base address » OxFEQQO0

O FECOOD
ST e R S
S -
R Tt
R e
R T
Socket 7 g5 _TX_BASE = OxFE9000

OxFESODD  BS2_TX_MASK = OxO7FF
I W5
T O

{a) T memory allocation

Sn_RXMEM SIZE(ch) = 2K,
Chip base address = OxFEQQOD

Socket 7 g57_RX_BASE = OxFEF800
e OxFEF&00 gS?_RI_MASI{ = 0x0OFFF
g56_RX_BASE = OxFEFQOD

Soenets OxFEFOD0 956 RX_MASK = 0xO7FF
gS5_RX_BASE = OxFEERO0

socket5 OxFEESQ0 855 RX_MASK = DXO7FF
g54_RX_BASE = OxFEE000

Siefietd OxFEECO0  ¥54_RX_MASK = 0xO7FF
g53_RX_BASE = OXFEDBOO

et OxFEDROD  E53_RX_MASK = 0xO7FF
g52_RX_BASE = OxFEDOOO

ancket-s oxFEDOOD 852 RX_MASK = OXOTFF
— g51_RX_BASE = OxFEC800
D% FECAD0 iS'I_R.K_MSH = Ox0O7FF
Saiais g50_RX_BASE = 0xFECODO
’ OxFECOO0 g50_RX_MASK = Dx0OFFF

(b} RX memory allocation

Figure 9.1 Allocation TX/RX memory of SOCKET n

3 CHA|9] W7100A Initialization 1}&0| Maxoz TBLICHH, W7100A= Ethernet2 E3j
Data communicationO| 7}s3tCE. O] A|HEE W7100A= network@ 2HEl £=ASE Ping-

request packetO|| Ciot Ping-replyE H&g += UA EICh.
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9.2 Data Communication

Data EAE 57| Q8HA W7100A initialization 1t & TCP, UDP, IPRAW, MACRAW modeZ
AESIDX 8= modeZ SOCKETS opendtCh. W7100A= SZIX o2 ZA|0] AtE 7tsot
SOCKETZ & 8/§7tX| X|ABtCt. O] sectionOjA= 2t modedi [MHE 4 20| CHSHA A
ysict.

9.2.1 TCP

TCP= Connection-oriented protocolO|C}. TCP= X}AIQ| IP address?t Port number 12|10
A LHEEO| IP address?t Port numberE 3t %S Z Connection SOCKETS ¥ dstA =1, ¥d
=l Connection SOCKETS &3l DataS —g— AMSECE. Connection SOCKETS| &AM HIHO=
“TCP SERVER’®Q} ‘TCP CLIENT” 27}X|7} QLCk. O|= O{C|0fA| connect-request(SYN packet)2
H&ESt=Lpo| 2t 22 5 A

“TCP SERVER’Z ACHEO| connect-request ™&Z2 LCf7|stH, T&E=l connect-request2
acceptst{ Connection SOCKETS & A StCt(Passive-open).

“TCP CLIENT = X}AI0| connect-requestE AMLCHEO|AH M43 Connection SOCKET ¥M&
HAN 2 SHCH(Active-open).

SERVER CLIENT CLIENT SERVER

OPEN OF
CONMECT
LISTEN Connecl-Request I I Connect-Request :>
ESTABLISHED ESTABLISHED

<J Data Communications > <J Data Communications >

Disconnect-Reguest Disconneci-Request
< Or < Or
| Disconnect-Reguest > | Disconnect-Request :>
CLOSED CLOSED
“TCP SERVER" “TCP CLIENT"

Figure 9.2 TCP SERVER & TCP CLIENT
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9.2.1.1 TCP SERVER

LISTEN
i.Ng. y
[ Process
Ma
Ta; »| | Sending Process
MNo
roCess
: |
No
I
Mo
No Nln
r ¥
Yes
|
Yes * CLOSE e

Figure 9.3 “TCP SERVER” Operation Flow

B SOCKET Initialization

TCP Data communication2 2|3l SOCKET Initialization 1tH0| ZQ3}Ct. O] 12 SOCKET
S opendt= 0|Ct. SOCKET open 1PHL W7100AC| 8719| SOCKET & &iLt= MEHSIO| M
EHE| SOCKETS| Protocol mode(Sn_MR(P3:P0))2} Source port number(“TCP SERVER”O| A=
Listen port numberg2tl )9l Sn_PORTOS A3t &, OPEN commandE 3OS 2N O|F
O{ ZICt. OPEN command O|Z Sn_SRO| SOCK _INITC 2 HHZAL|M SOCKET initialization 1742
QtZ ZIC}. SOCKET initialization IHY-2 “TCP SEVER”Q} “TCP CLIENT”O| & Ql0| SUs|A|

HMEEIC} C}22 Socket N TCP modeZ opendts= 1}&O|L}.

{

START:
Sn_MR = 0x0001; // sets TCP mode
Sn_PORT = source_port; // sets source port number
Sn_CR = OPEN; // sets OPEN command

© Copyright 2012 WIiZnet Co., Inc. All rights reserved. Ver. 1.1.6 112

19aysereq YOOT.ZM NDW Pappaquis 1aulalu|




@}Znet

/* wait until Sn_SR is changed to SOCK_INIT */

if (Sn_SR !'= SOCK_INIT) Sn_CR = CLOSE; goto START;

LISTEN

LISTEN commandZ #£=3#3}0] “TCP SERVER”Z SXHA|ZIC}.

{

/* listen SOCKET */

Sn_CR = LISTEN;

/* wait until Sn_SR is changed to SOCK_LISTEN */

if (Sn_SR 1= SOCK_LISTEN) Sn_CR = CLOSE; goto START;

ESTABLISHMENT

Sn_SRO| SOCK_LISTENY f ACHEtoZHEE SYN packet® £=ASHH E/H Sn SR
SOCK_SYNRECVZ HF 11 SYN/ACK packetE <& SHCH. SYN/ACK packetd CHSE ACK packet

o

Z=AlSHH  connectionO] ¥/ME|D Sn SR SOCK ESTABLISHEDZ HfRILC}. Socket nQ|

connection0| @AMEl O|Z5E data £/4=410] 7F=3RICt. Socket nQ| connection &S

st
2!

olot= Y2 274X 7F UL

{

}

First method :

if (Sn_IR(CON) == “1") Sn_IR(CON) = “1”; goto ESTABLISHED stage;
/* In this case, if the interrupt of SOCKET n is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */

{

Second method :

if (Sn_SR == SOCK_ESTABLISHED) goto ESTABLISHED stage;

ESTABLISHMENT: 2=Al [|O|E{ check

AMCHEtO 2 2 E{ Q| TCP data 4412 =QIBtCE.

{

First method :

if (Sn_IR(RECV) == “1") Sn_IR(RECV) = “1’; goto Receiving Process stage;
/* In this case, if the interrupt of SOCKET n is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */
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Second Method :

{
if (Sn_RX_RSR != 0x00000000) goto Receiving Process stage;

-

First method= O %Al DATA packet O}C} Sn_IR(RECV)O| ‘1’2 MM EICt. Host7} O|FQ| %=
AlSE DATA packet?| Sn_IR(RECV)E 0| X 2| £t W7100A0| CH2 DATA packetES $=AlE
A2, O|™ Sn_IR(RECV)O| =& MME|0| Host= 11 CF292| £=Al DATA packetOf CHgst
Sn_IR(RECV)Z OIX|3t 47} A =ICh [H2}A Host7b 2 Sn_IR(RECV)O| CHSH DATA packetS

S ME|SHX| ROCHE O] Y@ AYSHA| B=C

B ESTABLISHMENT: Receiving process

Of B0 M= LiF RX memoryOf =4IEl TCP GHIO|E{E X2|StCt. TCP modeOij A &L Ol
ot Data 37|7F Socket n2| RX memory free size 2Ct 2 42 W7100A= 1 dataE =4l
9o, RX memory free sizeZ7} M&3st 0| A7|ECH 2 W{7}FX| connectiong S X|
fl ZICtZICE.
Receive / Send processH|AM AEL|= wizmemcpy &= WIZnet M X &St= W7100A

rob mot
+ %

>t

=

Driverit & wizmemcpy.c It0| MOl { /ULt wizmemcpy= memory copyS HIE2H K
2|57 et 7|s0|Ct. O 9o MHs0| CisjA{= section 13 ‘Performance Improvement
about W7100A'E #IZXS|7| Hi2tCE. £ 3F wizmemcpy.c L0 CHSE HLCF XA LS
“W7100A Driver Guide”& ZZX6}7| Hi2ECE OHQF wizmemcpy 48 AF2SHX| U=CHH
gt memory copy et+5 AFESHE ElCh.

g 2.60|A & %= JAZ0| TCPIPCoreE RX M2 2|9 %X|A2| address byte= OxFEL}. [}2}
X TCPIPCore RX M2 Z|0|A data memoryZ memory copyS XIgHgt (= HIEA| DPX0
(Data Pointer eXtended) & X|AE{S OxFEZ M8 F=O{Of StCt. O] MtHL wizmemepy()Et

=0 FeIE0 ATt

{ /*first, get the received size */
len = Sn_RX RSR; // len is received size
/* calculate offset address */
src_mask = Sn_RX _RD & gSn_RX_MASK; // src_mask is offset address
/* calculate start address(physical address) */

src_ptr = gSn_RX_BASE + src_mask; // src_ptr is physical start address

/* if overflow SOCKET RX memory */
If((src_mask + len) > (gSn_RX_MASK + 1))
{
/* copy upper_size bytes of get_start_address to destination_address */

upper_size = (gSn_RX_MASK + 1) - src_mask;
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wizmemcpy((0XFEOOOO + src_ptr), (0x000000 + destination_address), upper_size);
/* update destination_address */
destination_address += upper_size;
/* copy left_size bytes of gSn_RX_BASE to destination_address */
left_size = len - upper_size;
wizmemcpy((0XFEOOOO + src_ptr), (0x000000 + destination_address), left_size);
}

else

{
copy len bytes of src_ptr to destination_address */
wizmemcpy((0xFEO00O + src_ptr), (0x000000 + destination_address), len);

}

/* increase Sn_RX_RD as length of len */

Sn_RX_RD += len;

/* set RECV command */

Sn_CR = RECV;

B ESTABLISHMENT: Check send data / Send process

H&gh data A7|= S E Socket nQ] TX memoryECH & %= o, & data A7|7}
HEE MSSELH 2 Z2 MSS thelz LiF0|Hq ™SECt. O datag TEoH7| @8 gtE
Al O|& Q] SEND command?} &2 E|U=X| =2QIS|0F SHCF. 0| SEND command
CA| SEND commandE =3t 73—?— QF7} diMisk & QICt Dataf A7|7F 242 SEND
command &tz A7t ZOX|E2Z, ME& Datag HMPsH A7|2 L0 MESts A0l {2
SILC}.

Send processt receive process?t OFXH7LX|Z DPXO registerE “OxFE”Z A S| OF SHLY.

{/* first, get the free TX memory size */
FREESIZE:
freesize = Sn_TX_FSR;
if (freesize < len) goto FREESIZE; // len is send size
/* calculate offset address */
dst_mask= Sn_TX WR & gSn_TX_ MASK; // dst_mask is offset address
/* calculate start address(physical address) */
dst_ptr = gSn_TX BASE + dst_mask; // dst_ptr is physical start address
/* if overflow SOCKET TX memory */
if ( (dst_mask + len) > (gSn_TX_MASK + 1))
{/* copy upper_size bytes of source_addr to dst_ptr */
upper_size = (gSn_TX _MASK + 1) - dst_mask;
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wizmemcpy((0x000000 + source_addr), (OXFEOOQOO + dst_ptr), upper_size);
/* update source_addr*/
source_addr += upper_size;
/* copy left_size bytes of source_addr to gSn_TX_ BASE */
left_size = len - upper_size;
wizmemcpy((0x000000 + source_addr), (OXFEOOOO + gSn_TX_ BASE), left_size);
}
else
{/* copy len bytes of source_addr to dst_ptr */
wizmemcpy((0x000000 + source_addr), (OXxFEO00O + dst_ptr), len);
}
/* increase Sn_TX_WR as length of len */
Sn_TX_WR += send_size;
/* set SEND command */
Sn_CR = SEND;

B ESTABLISHMENT: Check disconnect-request(FIN packet)
AtCgto 2 2B disconnect-request(FIN packet)E =AM =X| 2HOISICt. FIN packet =32

Chedt 20| =ele 4= AL

First method :
{
if (Sn_IR(DISCON) == “1°) Sn_IR(DISCON)=*1"; goto DISCONNECT stage;
/* In this case, if the interrupt of SOCKET n is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */
}
Second method :
{
if (Sn_SR == SOCK_CLOSE_WAIT) goto DISCONNECT stage;
}

B ESTABLISHMENT : Check disconnect / disconnecting process
O O|& MCHEtIHO| data communicationO] EQ 7} Q= ALLE MBSO ZEE FIN packet

o o
g £AMME 42 = connection SOCKETS disconnect3tL}.

Sn_CR = DISCON; /* set DISCON command */
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B ESTABLISHMENT: Check closed

DISCONO|L} CLOSE command®| 2|38l Socket nO| Disconnect =2 close T|=X| ZHOISHCE.
First method :
{

if (Sn_IR(DISCON) == “1”) goto CLOSED stage;
/* In this case, if the interrupt of SOCKET n is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */

}
Second method :
{
if (Sn_SR == SOCK_CLOSED) goto CLOSED stage;
}

B ESTABLISHMENT: Timeout

Timeout2 connect-request(SYN packet)L} T1Z40{ Cigt SEH(SYN/ACK packet), DATA packet
O|L} 17d9| ST (DATA/ACK packet), disconnect-request(FIN packet)Lt 1742 2 EH(FIN/ACK
packet)5, ZE TCP packet2 F&gh M 2iAis 4~ QICH RTRIF RCRO| M=l Timeout Al
2t 59 2| packetESS MESHK| Z5FH TCP final timeout(TCP timeout)O| ZFMSIA T

Sn_SRS SOCK_CLOSEDZ HFPIC}. TCP timeouto| 912 Cre D} 20| & 2 QIC}.

First method :
{
if (Sn_IR(TIMEOUT bit) == “1°) Sn_IR(TIMEOUT)=*1"; goto CLOSED stage;
/* In this case, if the interrupt of SOCKET n is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */
}
Second method :
{
if (Sn_SR == SOCK_CLOSED) goto CLOSED stage;
}

B SOCKET close
Disconnect-processOf 2|8l 0|0O| disconnection=l SOCKETO|L} TCP timeoutOf 2|8} Closex!
SOCKETS 2™ 3| closedt7L}, Host7} disconnect-process@io] Z Q0| 2|8 SOCKETSZ close

| 39 A8 4 9Uct

ot

-~

Sn_IR = Ox00FF; /* clear the remained interrupts of SOCKET n*/
IR(n) = “17;
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Sn_CR = CLOSE; /* set CLOSE command */
}

9.2.1.2 TCP CLIENT
TCP client= CONNECT stateZ X|Q|3t B E stateZt TCP SEVERQ S UsICt ApM|SH LR LS
‘9.2.1.1 TCP SERVER'E At Z&8}7| HiZtCH.

(= )

CONNECT
- ESTABLISHED ? 185
Recening
Process
Yes—s{ | Sending Process
Ko Mo

Disconnecting
Recaived FIN? Yes Potass

3
Disconnect 7 -Yes .
No No
Yes

Figure 9.4 “TCP CLIENT” Operation Flow

HH

Hm  CONNECT
“TCP SERVER’Of|H| connect-request (SYN packet)E ™&3ICt ‘TCP SERVER’2}S| Connection

SOCKET & 1t™HO0f|A ARP timeout, TCP timeoutdt ZE TimeoutO| ZHMsh %= QIC}.

{

Sn_DIPR = server_ip; /* set TCP SERVER IP address*/
Sn_DPORT = server_port; /* set TCP SERVER listen port number*/
Sn_CR = CONNECT; /* set CONNECT command */
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UDP

Connection-less protocolO|Ct. UDP= TCP2} 2| connection &

Mottt TCP= MEld s data Sils E283te HHH, UDPE

Cc
o
e

mo  mju
O
oA 4 orr N

HC

o
SIX| = datagram S4A12 l= protocolO|Ct. UDP= connectio

AMSIX| 1 data

data SA19| Mz

29 SA|H XpAlS| IP addresst port numberE 10 QU= T2 ALY

EICH 0|2} &2 datagram F412 StLIQ| SOCKETE 0830 e Aol M2 & =+
Rl O[FO| U WY, HM&E datao] 2MO|L} AKX e 4

22 oz N7t gde = ACE ol 22 ZHE siZdstn Mg

Host7t 2 &4 & datag MTHESHALL, @A E= SHUY22FHO

0x
fjo
HT

Ja
e,
Al
do
s
R

=
Of otCt. UDP &412 unicast, broadcast, multicast S412 X|{stH, LS 22 S41 flow

= mect

e , Recaiving
' T Process

Mo
¥
No “Yes—»| | Sending Process
MO
v v
Complete
"_\“ﬁ' Sending? .~
Yes
Yes Mo N

( CLOSE :I : Timeaut ?

Figure 9.5 UDP Operation Flow

9.2.2.1 Unicast & Broadcast

O

et

Il
r

tCH O|= A, B, C 0j|# DataS H&Y &%
HHY Datag T&= oCh O I A, B, COf Ciet D
.|

==
ot

2|
address& 2IE3l= 1t7H(ARP-process)Of| Al ARP timeoutO| 2tMish 4~ QIO MH, ARP timeoutO|

i
>
=
ot

>
[l
==
i3
=2
)

|= DataE HM&Y 7t QiCt.

Il

o

Broadcast S4I-2 Broadcasting IP address2 $tHHO| Data M&£E S50 A, B, C 2R A
= s
=

THESICE O] Of A, B, CO|| C{3t Destination hardware addressE ZEa T Q
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7} QloO, ARP timeout SJA| ZHAISEX| OF
® Broadcast IPEHE = ditH

=> HOST IPQ} Subnet Mask?| 25 OR ¢lASIH Broadcast IP7f A4 M =ICt.

ex> IP: 222.98.173.123, Subnet Mask: 255.255.255.0 O|™ broadcast IP: 222.98.173.255

Description Decimal Binary

HOST IP 222.098.173.123 11011110.01100010.10101101.01111011
Bit Complement Subnet mask 000.000.000.255 00000000.00000000.00000000.11111111
Bitwise OR - -
Broadcast IP 222.098.173.255 11011110.01100010.10101101.11111111

c}.

rir

B SOCKET Initialization

UDP data communication2 2|8 SOCKET initialization 1}7H0| ZEQ3SIC}. O|= SOCKETS
opendt= 20|Ct. SOCKET open I W7100A2| 8702 SOCKET & LIS MEHST, AMEH
=l SOCKETQ| protocol mode(Sn_MR(P3:P0))et AtCEtUto| EAI0| A% source port number
Ol Sn PORTO2 AH3st =, OPEN commandE Z£gStCt. OPEN command O|& Sn_SRO|

T o
SOCK_UDPo 2 HZA LM SOCKET initialization 142 2t= =L}

{

START:
Sn_MR = 0x02; /* sets UDP mode */
Sn_PORTO = source_port; /* sets source port number */
Sn_CR = OPEN; /* sets OPEN command */

/* wait until Sn_SR is changed to SOCK_UDP */
if (Sn_SR !=SOCK_UDP) Sn_CR = CLOSE; goto START;

B Check received data
MO o2 2E Q| UDP data =4l =QISICEH TCP 411 SYUst BRHO = =010| 7+sd}
2

Ch. 22 TCPQ} 22 0|22 Second methodZ HEFSICH “9.2.1.1 TCP SERVER”O| &gt XS

SENC I
First method :
{

if (Sn_IR(RECV) == “1”) Sn_IR(RECV) = “1’; goto Receiving Process stage;
/* In this case, if the interrupt of SOCKET n is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */
}
Second Method :

{
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if (Sn_RX_RSR != 0x00000000) goto Receiving Process stage;

}
B Receiving process

0] ™0 A= RX memory0| s=Al=l UDP DatagE A 2|stCt. s=+l=l UDP datal| f+1&X&= Of
2ot ZCt.

PAClKET-INFD . DATA packet
Destination IP Address Dest:‘r:Jant_lié}eanon I:?:‘:'issgskgt Real Data
i 4 Bytes " 2 Bytes " 2 Bytes "™ Size speicified in PACKET-INFO
Figure 9.6 The received UDP data format

£=AMEl UDP datas= 8bytes®| PACKET-INFO2} data packet® = O|F0{X|, PACKET-INFO=
£ MXIe| ME(IP address, Port number)Q} data packet®| ZO|7} ZBHEICH. UDP= BHe &AM
XfEF,'-H UDP dataS =Ag &= 7} QL Z£AIXIO| 22 PACKET-INFOQ| £AX MEE E
s =2tolgt &= QICk. & AIXI7t Broadcasting IP addressE O| 2310 broadcastdt AR X A=

Ct. Host= PACKET-INFOQo| &£AX MEHE 2M310 L Q= =4l data packet2 FA|S|0

SHC}.

-r

£ MXO| data = 7|7} SOCKETS| RX memory free size2LCt & AL 11 datas £4AT £

glom, St fragmentEl data GA| AT = QICt

{/* calculate offset address */
src_mask = Sn_RX _RD & gSn_RX_MASK; // src_mask is offset address
/* calculate start address(physical address) */
src_ptr = gSn_RX_BASE + src_mask; // src_ptr is physical start address
/* read head information (8 bytes) */
header_size = 8;
/* if overflow SOCKET RX memory */
if ( (src_mask + header_size) > (gSn_RX_MASK + 1) )
{/* copy upper_size bytes of src_ptr to header_address */
upper_size = (gSn_RX_MASK + 1) - src_mask;
wizmemcpy((0XFEOOQO + src_ptr), (0x000000 + header), upper_size);
/* update header_addr*/
header_addr += upper_size;
/* copy left_size bytes of gSn_RX_ BASE to header_address */
left_size = header_size - upper_size;
wizmemcpy((0XFEO000 + gSn_RX_BASE), (0x000000 + header), left_size);
/* update src_mask */
src_mask = left_size;
}

else
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{/* copy header_size bytes of get_start_address to header_address */
wizmemcpy((OXFEO00O + src_ptr), (0x000000 + header), header_size);
/* update src_mask */
src_mask += header_size;
}
/* update src_ptr */
src_ptr = gSn_RX_BASE + src_mask;
/* save remote peer information & received data size */
peer_ip = header[0 to 3];
peer_port = header[4 to 5];
get_size = header[6 to 7];
/* if overflow SOCKET RX memory */
if ( (src_mask + get_size) > (gSn_RX_MASK + 1))
{/* copy upper_size bytes of src_ptr to destination_addr */
upper_size = (gSn_RX_MASK + 1) - src_mask;
wizmemcpy((0XFEOOQO + src_ptr), (0x000000 + destination_addr), upper_size);
/* update destination_addr*/
destination_addr += upper_size;
/* copy left_size bytes of gSn_RX_BASE to destination_addr */
left_size = get_size - upper_size;
wizmemcpy((0XFEOO0O + gSn_RX_BASE), (0x000000 + destination_addr), left_size);
}
else
{/* copy len bytes of src_ptr to destination_addr */
wizmemcpy((0XFEOOOQO + src_ptr), (0x000000 + destination_addr), get_size);
}
/* increase Sn_RX_RD as length of len + header_size */
Sn_RX_RD = Sn_RX_RD + get_size + header_size;
/* set RECV command */
Sn_CR = RECV;

B Check send data / Sending process
M£&sh datamd?|= 2= SOCKETS| TX memory=2LCH & %= §lol, M&T data A 7|7}
MTUELC & ZS MTU B2 X592 LI+0{X M™&EICt Broadcast®yt 20|+ Sn_DIPRO

£ Broadcasting IP2 A& 3IC}.

{/* first, get the free TX memory size */
FREESIZE:

© Copyright 2012 WIiZnet Co., Inc. All rights reserved. Ver. 1.1.6

122

19ayseled vOOTLZM NJIN pappaqu3 18uiaiu]




@}Znet

freesize = Sn_TX_FSR;
if (freesize < len) goto FREESIZE; // len is send size
/* Write the value of remote_ip, remote_port to the SOCKET n Destination IP Address
Register(Sn_DIPR), SOCKET n Destination Port Register(Sn_DPORT). */
Sn_DIPR = remote_ip;
Sn_DPORT = remote_port;
/* calculate offset address */
dst_mask = Sn_TX_WR & gSn_TX_MASK; // dst_mask is offset address
/* calculate start address(physical address) */
dst_ptr = gSn_TX BASE + dst_mask; // dst_ptr is physical start address
/* if overflow SOCKET TX memory */
if ( (dst_mask + len) > (gSn_TX_MASK + 1))
{/* copy upper_size bytes of source_address to dst_ptr */
upper_size = (gSn_TX_MASK + 1) - dst_mask;
wizmemcpy((0x000000 + source_address), (OXFEOOOO + dst_ptr), upper_size);
/* update source_address */
source_address += upper_size;
/* copy left_size bytes of source_address to gSn_TX BASE */
left_size = send_size - upper_size;
wizmemcpy((0x000000 + source_address), (OXFEOO0O + gSn_TX BASE), left_size);
}
else
{/* copy len bytes of source_address to dst_ptr */
wizmemcpy((0x000000 + source_address), (OXFEOOOO + dst_ptr), len);
}
/* increase Sn_TX_WR as length of len */
Sn_TX_WR += len;
/* set SEND command */
Sn_CR = SEND;

B Check complete sending / Timeout

CtZ Datag T&SH7| fIsl4d FHEA| O] SEND command?} 2= E[A=X| 2Qls

=5
o
-
o
M
-

Data®| A7|7} 242 SEND command 2t2 A|ZtE ZO|X|EZ, X4 Datas EHMSH 7|2

LI+0f NM&Ste ZA0| |{2|SIC. UDP data F& A| ARP timeoutO| sl £~ Ql71, ARP
b

timeoutO| 2tAist 42 UDP data M& AMI|SICE.

First method :

{/* check SEND command completion */
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while(Sn_IR(SENDOK)==0") /* wait interrupt of SEND completion */
{
/* check ARP timeout */
if (Sn_IR(TIMEOUT)==1") Sn_IR(TIMEOUT)=1"; goto Next stage;
}
Sn_IR(SENDOK) = “1”; /* clear previous interrupt of SEND completion */
}

Second method :

{

If (Sn_CR == 0x00) transmission is completed.

If (Sn_IR(TIMEOUT bit) == “1”) goto next stage;

/* In this case, if the interrupt of SOCKET n is activated, interrupt occurs. Refer to
Interrupt Register(IR), Interrupt Mask Register (IMR) and SOCKET n Interrupt Register (Sn_IR).
*/

}

B Check Finished /7 SOCKET close

EAMO| BE B AL Socket nS closeStrt.

{/* clear remained interrupts */
Sn_IR = Ox00FF;
IR(n) = 1
/* set CLOSE command */
Sn_CR = CLOSE;

9.2.2.2 Multicast

Broadcast E410|] 2EH CiQt EASHE BHH, multicast E412 £ multicast-groupO|
SsEE O S4S ottt A, B, C7F £ multicast-groupd| SEEO A1, A7t SEE
multicast-groupS 2 dataE M ALY B, C YAl A9 ML dataE =4l £ UL}
multicast SA12 37| 8| IGMP protocol2 O|23}0] multicast-groupdf SZ3}0{0F SIC}.
multicast-group< group hardware address, Group IP address, group port number2 J&%=ICt.
Group hardware address@} IP address= 0|0 X|™E|0 Q= address& A3}, group port
number= QUQ|E AT = ULt

Group hardware address—=
oA MEHE|l, Group IP address= D-class IP address E'.*-?— (“224.0.0.0"0f| A
£239.255.255.255° 77 K|, http://www.iana.org/assignments/multicast-addresses&t )L 0| Al M
EHEICt. Ol 6bytes®| group hardware address@} 4bytes®| IP address®| o}%| 23bit= ZEE
MEHS|OF L. O 2, Group IP addressE ‘224.1.1.11'2 ME#EH A2 group hardware address
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£ “01:00:5€:01:01:0b’2 MEHEICt ‘RFC1112° A X (http://www.ietf.org/rfc.html).
W7100A0| M= multicast-group SE0| ZQ3t IGMP X2|= A2 2 O|F O FICt. SOCKET

N2 multicast modeZ opendt AL IGMP2| “Join’ message, close2t AL ‘Leave’ message?}
Atso 2 FLEICH SOCKET open 0|5 EAl Al F7|HMOZ ‘Report’ message?} Atsoz2 ©
SEC

W7100A= IGMP version 11} version 20t2 X|R/5tH AQ| versiong A2t KA} SHCHH,

IPRAW mode SOCKETS 0|238}01 host7} XI& IGMPEZ X 2|8}j0f SHC}.

rok

B SOCKET Initialization
Multicast EME I8l 8712] SOCKET & olLtE MEHSID, Sn DHAROS multicast-group

hardware address2 Sn _DIPROS multicast-group IP address®2 A SiCh.  Sn_PORTOD}

Sn_DPORTO0Z multicast-group port numberZ A7E%ICt. Sn_MR(P3:P0)E UDPZ Sn_MR
(MULTHE ‘I'®2 AM-™3t = OPEN commandE &$tCt. OPEN command O|= Sn_SRO|
SOCK_UDPo & HHZAL|MH SOCKET initialization 17H 2 2= =IC}.

{

START:

/* set Multicast-Group information */

Sn_DHARO = 0x01; /* set Multicast-Group H/W address(01:00:5e:01:01:0b) */
Sn_DHARL1 = 0x00;

Sn_DHAR2 = Ox5E;

Sn_DHAR3 = 0x01;

Sn_DHAR4 = 0x01;

Sn_DHARS5 = 0x0B;

Sn_DIPRO = 211; /* set Multicast-Group IP address(211.1.1.11) */
Sn_DIPR1 = 1;

Sn_DIPR2 = 1;

Sn_DIRP3 = 11;

Sn_DPORT = 0x0BB8; /* set Multicast-Group Port number(3000) */

Sn_PORT = Ox0BBS; /* set Source Port number(3000) */

Sn_MR = 0x02 | 0x80; /* set UDP mode & Multicast on SOCKET n Mode Register */
Sn_CR = OPEN; /* set OPEN command */

/* wait until Sn_SR is changed to SOCK_UDP */

if (Sn_SR !'=SOCK_UDP) Sn_CR = CLOSE; goto START;

B Check received data
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Section 9.2.2.1 “Unicast & Broadcast’

ot
b

B Receiving process

Section 9.2.2.1 ‘Unicast & Broadcast” %t

P

B Check send data / Sending Process
SOCKET initializationOf|A] O|O| multicast-group0f| CH3t HEE MHSIFSDF, unicastE A
M AMLOHEEO| IP address@t port numberE A7 e ZQJF QICt Of2tAM M&%T dataE TX

stk

r

n

o

memoryZ copyst £ SEND commandE ==

{/* first, get the free TX memory size */
FREESIZE:
freesize = Sn_TX_FSR;
if (freesize < len) goto FREESIZE; // len is send size
/* calculate offset address */
dst_mask = Sn_TX_WR & gSn_TX_MASK; // dst_mask is offset address
/* calculate start address(physical address) */
dst_ptr = gSn_TX BASE + dst_mask; // dst_ptr is physical start address
/* if overflow SOCKET TX memory */
if ( (dst_mask + len) > (gSn_TX_MASK + 1))
{
/* copy upper_size bytes of source_addr to dst_ptr */
upper_size = (gSn_TX_MASK + 1) - dst_mask;
wizmemcpy((0x000000 + source_addr), (OXFEOOOO + dst_ptr), upper_size);
/* update source_addr*/
source_addr += upper_size;
/* copy left_size bytes of source_addr to gSn_TX_ BASE */
left_size = len - upper_size;
wizmemcpy((0x000000 + source_addr), (OXFEOOOO + gSn_TX_ BASE), left_size);
}
else
{/* copy len bytes of source_addr to dst_ptr */
wizmemcpy((0x000000 + source_addr), (OXxFEO00O + dst_ptr), len);
}
/* increase Sn_TX_WR as length of len */
Sn_TX_WR += send_size;
/* set SEND command */
Sn_CR = SEND;
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B Check complete sending / Timeout

Data EA0| 283t 2= Protocol HZ|= Host7} 2t&SIE 2 TimeoutE 2WMSHX| U =C}.

rir

{/* check SEND command completion */
while(Sn_IR(SENDOK)==0"); /* wait interrupt of SEND completion */
Sn_IR(SENDOK) = “17; /* clear previous interrupt of SEND completion */

B Check finished /7 SOCKET close

Section 9.2.2.1 ‘Unicast & Broadcast” &r=.

9.2.3 IPRAW

IPRAW= TCPR} UDPO| &}2| protocol A =Ql IP layer& O|8%t Data S2I0|Ct. IPRAWE=
protocol number0j| [C}2} ICMP(0x01), IGMP(0x02)2t Z2 IP layer®| protocolS X|&SHC}.
ICMPO| pingO|Lt IGMP v1/v2= W7100A0|A] Hardware logic®2 0O|O0] TS E|0{QICt. S}X| 0
L o0 M2} Hoste= Socket n2 IPRAW modeZ opendtOo] 0| ZH st MZ|gh =
Ct. IPRAW mode SOCKETS A% 42, O{ protocols Ar2%X| HIEA| IP headerQ|
protocol number fieldE A7 350J0F SHL}. Protocol number= IANAO| 2|38l O|O] ™Mol U
Ci(http://www.iana.org/assignments/protocol-numbers &t=). Protocol number= SOCKET
Open O|MO0| Sn_PROTOO| HIEA| MZASICI. W7100A= IPRAW modeO|A| TCP(0x06)L}
UDP(0x11) protocol number= X|&SFX| Q=L IPRAW mode SOCKETS| EAlE2 X|HE
protocol number@to| EAIS &3t} ICMP2 MM E SOCKETS IGMPQt 20| Mg x| @&

o
o
o

2 11 2|9| Protocol Datas =4l = QiLC}.
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MO
¥
Na ~Yes—p | Sending Process

Comglete
Sending?

Mo

No

Figure 9.7 IPRAW Operation Flow

B SOCKET Initialization
SOCKETS MEHSELD Protocol numberE AASHCE Sn_MR (P3:P0)E IPRAW modez M3t
OPEN commandE £=aiStCt. OPEN command O|Z Sn_SRO| SOCK IPRAWZ HHZAL|M SOCKET
o g

initialization 1M’ QtF =ICE.

{
START:

/* sets Protocol number, the protocol number is used in Protocol Field of IP Header. */
Sn_PROTO = protocol_num;

/* sets IP raw mode */

Sn_MR = 0x03;
/* sets OPEN command */
Sn_CR = OPEN;

/* wait until Sn_SR is changed to SOCK_IPRAW */
if (Sn_SR !'= SOCK_IPRAW) Sn_CR = CLOSE; goto START;

B Check received data

Section 9.2.2.1 ‘Unicast & Broadcast® %t

P

B Receiving process
RX MemoryOf Z=AlZl IPRAW DataE X 2|stCh. £=Al=l IPRAW Datal| f+X+ Of2fet ZLCt.
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PACKET-INFO DATA packet
N Byte size of
Destination IP Address DATA packet Real Data
-t | il <
4 Bytes 2 Bytes Size speicified in PACKET-INFO

Figure 9.8 The received IPRAW data format

IPRAW datas= 6 bytes®| PACKET-INFOR} data packet® 2 O|FO{X|{, PACKET-INFO= &l

Ao ME(IP address)Q} data packet®| ZO|7} ZBHEICE. IPRAW model| data £=41-2 UDPQ|

PACKET-INFOO| A{ £ AIX}Q| port number X2|2 X Q8tT<= UDP data 2=Al1f @5 EQ&}C}.
section 9.2.2.1 ‘Unicast & Broadcast” &=

£ AMXIO| Data = 7|7} SOCKET nQ| RX memory free size2Ct & A 1 datas =M

glom, L3t fragmented data S A| =A% 4= QICt.

1

B Check send data / Sending process

M£&s data A7|= 2= SOCKET ne| TX memory2LCt & %= Qi1, default MTUEL}H 2
4= QIC}. IPRAW data &2 UDP data X&0{A| destination port numberE MANst= A F|
QStn BE S USICE XPA|BH AFEHE section 9.2.2.1 ‘Unicast & Broadcast’E AHx3}7| Hizt
C}.
B Complete sending / Timeout

UDPQ} 59, section 9.2.2 ‘UDP’ &

B Check finished / SOCKET closed
UDPQ} = ¢, section 9.2.2 ‘UDP” &=,

9.2.4 MACRAW

MACRAW EAl2 Ethernet MACS 7|HIS 2 11 A2| protocolE host7} EX0f StH SESH
A A = UALE St= UL YOIC

MACRAW model= QX! SOCKET 09 A2 7}S3}CH. SOCKET 02 MACRAWE A3 Ao
SOCKET 10| A{ 77}X|.= hardwired TCP/IP stackS Z1C{Z A}2&t 20t ofL|2}, SOCKET 02 O}
X| NIC(Network Interface Controller) 2 A& %= Q0| software TCP/IP stackS 13&
QICt. 0|2} Z0| W7100A= hardwired TCP/IPQ} software TCP/IPE T &5 T £ Ql
hybrid TCP/IP stack2 X|&StCH. W7100A0| X|&s8t= 87§2| SOCKETELCI T2 SOCKE
O] @72 4%, =2 452 276t= SOCKET= hardwired TCP/IP stack@Z H
7 Q|= MACRAW modeZ 0|23}0{ software TCP/IPE F318}0] SOCKET 2:0| &tAZ
& 2~ 9QICh. MACRAW mode®| SOCKET 0= SOCKET 10{A] 77}X| AFRE|D Q= protocolS
M 2lst BE protocolE S M2l = QULCH MACRAW EAI2 OFRE 3 XEZ| €0 =% Ethernet
packet@to] EAI0|2 2 MACRAW M A Xt= O|2{st protocolE EMst0 HEZ|Yd = Us
software TCP/IP stackE Z|& J&8l|OF SHCF. MACRAW data= Ethernet MACS 7|EtO 2 3}

_|
mn rr 4

_?_F
=

ujn JLI
o

7| U-F0f 6bytes®| source hardware address, 6bytes®| destination hardware address, 2 bytes
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9| Ethernet type & l4bytesS 7|29 =2 EESHO

SOCKETS MEHSIT Sn_MR(P3:PO)E MACRAW modeZ MHsSH = OPEN commandE =¥
Ct. OPEN command O|Z Sn_SRO| SOCK MACRAWZ HZAL|M SOCKET initialization 1742

-
o
[

-

»<—Recelved DATAT =~ Yos—») Recaiving
Process
NG
Mo Send DATA? Yos—s| |Sanding Process
-
¥

S

Yes

CLOSE

Complets
Sanding?

Figure 9.9 MACRAW Operation Flow

SOCKET Initialization

.

-

e
o
[

I =ICE o|f Ao Qs = HE (Source hardware address, Source IP address,

Source port number, Destination hardware address, Destination IP address, Destination port
number, Z+Z Protocol header, ETC)= MACRAW Data9]

register 82 T Q QiCl.

LFEZ0[E2 Ot ZAHE HEO

{
START:
/* sets MAC raw mode */
SO_MR = 0x04;
/* sets OPEN command */
SO_CR = OPEN;
/* wait until Sn_SR is changed to SOCK_MACRAW */
if (S0_SR = SOCK_MACRAW) SO_CR = CLOSE; goto START;
}
[ | Check received data

Section 9.2.2.1 “‘Unicast & Broadcast” &=,

Receiving process
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SOCKET 02| RX memory0j A=l MACRAW dataE X 2|3tCt. MACRAW datal| 1= Figure

9.114}f ZC}.

PACKET-INFO DATA packet CRC
Byte size of Real Data Cyclic Redundancy
DATA packet Destination MAC Source MAC Type Payload Check
(6Bytes) (6Bytes) (2Bytes) (46~1500Bytes)
l <t -
2 Bytes Size speicified in PACKET-INFO 4 Bytes

Figure 9.10 The received MACRAW data format

MACRAW data= 2 bytes®| PACKET-INFO, data packet, 4bytes@| CRCZ O|F O RIC}. PACKET-
INFO= data packet®| Z0|0|{, data packet2 6bytes destination MAC address, 6bytes
source MAC address, 2bytes type, 46~1500 bytes payloadZ O|FO{ZICt. Data packetQ|
Payload= TypeO [}2} ARP, IP2} Z2 Internet protocolZ2 O|FZO0{FICt. Typelf &3t MEE

http://www.iana.org/assignments/ethernet-numbers £ X ZX3&}7| HfEFC}.

{/* calculate offset address */
src_mask = SO_RX RD & gSO_RX_ MASK; // src_mask is offset address
/* calculate start address(physical address) */
src_ptr = gSO_RX_BASE + src_mask; // src_ptr is physical start address
/* get the size of packet */
len = get_Byte sizeof DATA packet(); // Read the 2bytes PACKET-INFO
/* if overflow SOCKET RX memory */
If((src_mask + len) > (gSO_RX_MASK + 1))
{ /* copy upper_size bytes of get start_address to destination_address */

upper_size = (gSO_RX_MASK + 1) - src_mask;

/* update destination_address */
destination_address += upper_size;
/* copy left_size bytes of gSn_RX_BASE to destination_address */

left_size = len - upper_size;

}

else

{ /* copy len bytes of src_ptr to destination_address */
wizmemcpy((0xFEOOOO + src_ptr), (0x000000 + destination_address), len);

}

/* increase Sn_RX_RD as length of len */

SO_RX_RD += len;

/* extract 4 bytes CRC from RX memory and then ignore it */

wizmemcpy((0XFEOOOO + src_ptr), (0x000000 + destination_address), upper_size);

wizmemcpy((0xFEOOOO + src_ptr), (0x000000 + destination_address), left_size);
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wizmemcpy((0XFEOOOO + src_ptr), (0x000000 + dummy), len);
/* set RECV command */
SO_CR = RECV;

}

<Notice>

RX memoryQ| free size7} W7100A0| #=Al8{OF & MACRAW datal| A7|ELC} XS AL, £
ME{M = OF E|= MACRAW data®| PACKET-INFOR} data packete| E7t RX memoryd| N
AEE 27 t= At 4= QICE Ol= 47| sample codeOj Al PACKET-INFO 249 2=
2 OF7|A|7{ SHIE MACRAW data &A1 K2|2 & £ QA ZCt 0] 2/< RX memory7}
Fullo 7i7t2+5 gds 2t80| =O0XICt O] &M= MACRAW datal| ~4& 0= Fr &
OFOICHE Of2fet 20| siZaY =+ ULt

= RX memoryQ| X2|E Z|CH3H Wa| 510 Fullo] =Esl= AS HHX|SHO).

= SOCKET Initialization 1t74 2| Sample codeOjA] SO_MR2| MF(MAC Filter) bitE Mt Xt

0| s Fdt= MACRAW datats 4ISt=5 510 =455 ZQIC.

{
START:

/* sets MAC raw mode with enabling MAC filter */
SO_MR = 0x44;

/* sets OPEN command */

SO_CR = OPEN;

/* wait until Sn_SR is changed to SOCK_MACRAW */

if (S0_SR = SOCK_MACRAW) SO_CR = CLOSE; goto START;

}

= RX memory2| free size7} 1528 - default MTU(1514)+PACKET-INFO(2) + data packet(8) +
CRC(4) - ELC} X2 Z 2 SOCKETOZ closedt & X|Z27}X| A8t @ E MACRAW dataZ X
2|5l CIA| SOCKET 02 opendts| A X E|stCt. O] SOCKET 0 closeO|E Alk|=
MACRAW datas £&4Z T QULCt.

{/* check the free size of RX memory */

if((SO_RXMEM_SIZE(0) * 1024) - SO_RX_RSR(0) < 1528)
{
recved_size = SO_RX RSR(0); /* backup Sn_RX RSR */
SO_CR = CLOSE; /* SOCKET Closed */
while(S0_SR != SOCK_CLOSED); /* wait until SOCKET is closed */

/* process all data remained in RX memory */
while(recved_size > 0)
{/* calculate offset address */
src_mask = SO_RX RD & gSO_RX MASK;  // src_mask is offset address
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}

}

/* calculate start address(physical address) */

src_ptr = gSO_RX_BASE + src_mask; // src_ptr is physical start address
/* if overflow SOCKET RX memory */

If((src_mask + len) > (gSO_RX_MASK + 1))

{

/* copy upper_size bytes of get_start_address to destination_address */

upper_size = (9gSO_RX_MASK + 1) - src_mask;

wizmemcpy((0XFEOO0O + src_ptr), (0x000000 + destination_address), upper_size);

/* update destination_address */
destination_address += upper_size;
/* copy left_size bytes of gSn_RX BASE to destination_address */

left_size = len - upper_size;

wizmemcpy((0XFEOO0O + src_ptr), (0x000000 + destination_address), left_size);

}

else
{ /* copy len bytes of src_ptr to destination_address */
wizmemcpy((0XFEO00O + src_ptr), (0x000000 + destination_address), len);

}
/* increase Sn_RX_RD as length of len */
SO_RX_RD += len;
/* extract 4 bytes CRC from RX memory and then ignore it */
wizmemcpy((0XFEO0OO + src_ptr), (0x000000 + dummy), len);
/* calculate the size of remained data in RX memory*/
recved_size = recved_size - 2 - len - 4;

}

/* Reopen the SOCKET */

/* sets MAC raw mode with enabling MAC filter */

SO_MR = 0x44; /* or SO_MR = 0x04 */

/* sets OPEN command */

SO_CR = OPEN;

/* wait until Sn_SR is changed to SOCK_MACRAW */

while (SO_SR != SOCK_MACRAW);

else /* process normally the DATA packet from RX memory */

{/* This block is same as the code of “Receiving process” stage*/
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B Check send data / Sending process

H&g Data A7|= EE SOCKET 02| TX memory2Ct & %= Q1, ESH default MTUE
Ct 2 = QICt. Host= ‘Receiving process’IHd 1t ZH0| data packet &A1} S5 MACRAW
dataE 4'dotn 1 dataE TESCt Of [f Mg E datael =27|7} 60 bytes 0|2 HF
H| Ethernet@ 2 M& L= packet2 XSS =E 60bytes?t E|E& ‘Zero padding’st{ ™%
Ct.

roL >

{/* first, get the free TX memory size */
FREESIZE:
freesize = SO_TX_FSR;
if (freesize < send_size) goto FREESIZE;
/* calculate offset address */
dst_mask = SO_TX_WR & gSO_TX_ MASK; // dst_mask is offset address
/* calculate start address(physical address) */
dst_ptr = gSO_TX BASE + dst_mask; // dst_ptr is physical start address
/* if overflow SOCKET TX memory */
if ( (dst_mask + len) > (gSO_TX MASK + 1))
{/* copy upper_size bytes of source_addr to dst_ptr */
upper_size = (gSO_TX_MASK + 1) - dst_mask;
wizmemcpy((0x000000 + source_addr), (OXFEOOQOO + dst_ptr), upper_size);
/* update source_addr*/
source_addr += upper_size;
/* copy left_size bytes of source_addr to gSn_TX_ BASE */
left_size = len - upper_size;
wizmemcpy((0x000000 + source_addr), (OXFEOOOO + gSO_TX_ BASE), left_size);
}
else
{/* copy len bytes of source_addr to dst_ptr */
wizmemcpy((0x000000 + source_addr), (OXxFEO00O + dst_ptr), len);
}
/* increase Sn_TX_WR as length of len */
SO_TX_WR += send_size;
/* set SEND command */
SO_CR = SEND;

B Check complete sending
Data EAI0| ZQ3t @ = protocol XZ2|= host7} Zt2|sH7| 20| timeout EFMSEX| QF

x| S=r}.

LS 1T
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{/* check SEND command completion */
while(S0_IR(SENDOK)==0"); /* wait interrupt of SEND completion */

SO_IR(SENDOK) = “17; /* clear previous interrupt of SEND completion */

B Check finished /7 SOCKET close

Section 9.2.2.1 ‘Unicast & Broadcast” &=,
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10 Electrical Specification

10.1 Absolute Maximum Ratings

Symbol Parameter Rating Unit
Voo DC supply voltage -0.5t0 3.6 Vv
Vin DC input voltage -0.5 to 5.5 (5V tolerant) Vv

210 3.3 (GPIO)
Vout DC output voltage Y
-0.5 to 3.6 (Others)

Iin DC input current +5 mA
lout DC output current 2to8 mA
Top Operating temperature -40 to 85 °C
Tsto Storage temperature -55 to 125 °C

*COMMENT: Device0j ‘Absolute Maximum Ratings’E YO A= AEHAE 7t A Azt

St damageo| /010 E = QIC}.

10.2 DC Characteristics(Input, Output, 170)

Symbol Parameter Test Condition Min | Typ | Max | Unit

Vpo DC Supply voltage Junction 3.0 3.3 3.6 \Y
temperature is from
-55°C to 125°C

V4 High level input voltage 2.0 5.5 \Y
Vi Low level input voltage -0.5 0.8 \
Vou High level output voltage [oH=2~ 16 mA 2.4 3.3 \
VoL Low level output voltage loL=-2~-12 mA 0.4 v
I Input Current Vin = Voo +5 pHA
lo Output Current Vout = Vop 2 8 mA

10.3 Power consumption(Driving voltage 3.3V)

Symbol Parameter Test Condition Max Unit
Izoot Current consumption Booting 250 mA
lidle Current consumption Idle state 220 mA

lactive Current consumption Whole 8 SOCKETSs running 220 mA

Ipower-down Current consumption Power-down mode 108 mA
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10.4 AC Characteristics

Reset timing
i 1 .
RESET \ /
| ) 2
PLOCK |
[infernal) E
Description Min Max
1 Reset Cycle Time 2 us -
2 PLL Lock-in Time 50 us 10 ms
External memory access timing
ALE signal for external memory
| | | !
[ | |
| [ | |
i- tj,j_E 'i-‘ .T-H:I:H'S i 'i
Description Min Max
ALE signal duration = ALECON register value + 1
tae 1 clock | 256 clock
clock (clock speed = 88.4736MHz)
External memory access period = 3us + EXTWTST
Taccess . 3 us 744us
register value
10.5 Crystal Characteristics
Parameter Range
Frequency 25 MHz
Freqguency Tolerance (at 25C) +30 ppm
Shunt Capacitance 7pF Max
Drive Level 1 ~ 500uW (100uW typical)
Load Capacitance 18pF
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Aging (at 257C)

+3ppm / year Max

10.6 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+ 3 E TX+
TCT “E =|vWJ ||?cm TcT I ==
TD- 3 | TX- TD- 2 TX-
b 101 CMT
RO+ I | R+ RD+ 3 E R¥+
—— %HE—CMT RCT ==
RD- r"L‘- Rx, H[};i LLR}:-
RCT 1:1 T4 CMT

Asymmetric Transformer

—
- 7C:)|_|_1

LiE PHYZEZ At83}
£ ArEdl{of otrt.

Q% PHYREE AR}
sht.

rir

B

Symmetric Transformer

2, Auto MDI/MDIX (Crossover)E $|dlil Al symmetric transformer

L2, 2|5 PHYQ| specificationil}

ot= transformerE A6} Of
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11 IR Reflow Temperature Profile (Lead-Free)

Moisture Sensitivity Level: 3

Dry Pack Required: Yes

Average RAMp-Up Rate
(TSmax to Tp)

3° C/second max.

Preheat
- Temperature Min (TSy,n)
- Temperature Max (TSpmax)

- Time (tSyin 10 tSmax)

150 °C
200 °C
60-180 seconds

Time maintained above:

- Temperature (TL) 217 °C
- Time (tL) 60-150 seconds
Peak/Classification Temperature (Tp) 260 +0 °C

Time within 5 °C of actual Peak Temperature (tp)

20-40 seconds

RAMp-Down Rate

6 °C/second max.

Time 25 °C to Peak Temperature

8 minutes max.

th > =

Tp} oo i
[} Tp
| .
-
el
o IR,
o
Q
£
2 : ts —

Preheat

Critical Zone
T toTp

t 25°C to Peak

Time —>

IPC-0206-5-1
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12  Package Descriptions

12.1 Package type: LQFP 100

D®

D

-4
(=

Lnaannpanaoognrnaannanmn
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MILLIMETER INCH
SYMBOL
MIN. NOM. MAX. MIN. NOM. MAX.
A - - 1.60 - - 0.063
Ay 0.05 - 0.15 0.002 - 0.006
A, 1.35 1.40 1.45 0.053 0.055 0.057
b 0.17 0.22 0.27 0.007 0.009 0.011
b, 0.17 0.20 0.23 0.007 0.008 0.009
o 0.09 - 0.20 0.004 - 0.008
1 0.09 - 0.16 0.004 - 0.006
D 15.85 16.00 16.15 0.624 0.630 0.636
Dy 13.90 14.00 14.10 0.547 0.551 0.555
E 15.85 16.00 16.15 0.624 0.630 0.636
=] 13.90 14.00 14.10 0.547 0.551 0.555
0.50 BSC 0.020 BSC
L 0.45 0.60 0.75 0.018 0.024 0.030
L, 1.00 REF 0.039 REF
Ry 0.08 - - 0.003 - -
R 0.08 - 0.20 0.003 - 0.008
S 0.20 - - 0.008 - -
0 0° 3.5° 7° 0° 3.5° 7°
6, 0° - - 0° - -
0, 12° TYP 12° TYP
03 12° TYP 12° TYP
Note:
@ To be determined at seating plane .
@ Dimensions ‘D,” and ‘E;” do not include mold protrusion. D;” and ‘E;” are maximum
plastic body size dimensions including mold mismatch.
(® Dimension ‘b’ does not include dambar protrusion. Dambar cannot be located on the
lower radius or the foot.
@ Exact shape of each corner is optional
® These Dimensions apply to the flat section of the lead between 0.10mm and 0.25mm
from the lead tip.
® A; is defined as the distance from the seating plane to the lowest point of the
package body.
@ Controlling dimension : Millimeter
Reference Document : JEDEC MS-026 , BED.
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12.2 Package type: QFN 64

* CONTROLLING DIMENSION: mm
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MILLIMETER INCH
SYMBOL
MIN. NOM. MAX. MIN. NOM. MAX.
A - - 0.90 - - 0.035
Al - - 0.05 - - 0.002
A2 - 0.65 0.70 - 0.026 0.028
A3 0.200 REFR. 0.008 REF.
b 0.18 0.25 0.30 0.007 0.010 0.012
D 15.85 16.00 16.15 0.624 0.630 0.636
D 9.00 bsc 0.354 bsc
D2 5.90 6.00 6.10 0.232 0.236 0.240
E 9.00 bsc 0.354 bsc
E2 5.90 6.00 6.10 0.232 0.236 0.240
L 0.35 0.40 0.45 0.014 0.016 0.018
e 0.50 bsc 0.020 bsc
R 0.09 - - 0.004 - -
TOLERANCES OF FORM AND POSITION
aaa 0.10 0.004
bbb 0.10 0.004
cce 0.05 0.002
Note:
@ All dimensions are in millimeters.
@ Die thickness allowable is 0.305mm maximum (0.012 inches maximum).
(® Dimensioning & tolerances conform to ASME Y14.5M. -1994.
@ The pin #1 identifier must be placed on the top surface of the package by using
indentation mark of other feature of package body.
® Exact shape and size of this feature is optional.
® Package WARPAGE max 0.08mm.
@ Applied for exposed pad and terminals, exclude embedding part of exposed pad from
measuring.
Applied to terminals.
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13  Appendix: Performance Improvement about W7100A

O] sectionOf| M= YHHA QI 80511} W7100A2| Arts=H 2 H|wd| E QL.

13.1 Summary
W7100A1f 80C519| 8-bit GiM!, Ml =M LM operation cycleg Ofzll HO| LIEFLHS
=

L —
Ct. W7100A1} ‘wizmemcpy’ &S SA|Of Aot 49 L 80C51ECt of obf WHE

= HOICh
80C51 cycle W7100A cycle / with W7100A cycle / with
user code wizmemcpy
ADD 36 12 4
SuB 36 12 4
MUL 96 12 6
DIV 96 20 10

CtS sectiong2 & O AtMet dsH|uof| Chsl Zot= Z{O|Ct.

13.2 8-Bit Arithmetic Functions
13.2.1 Addition

B [mmediate data

CtZ code= &Y O|O|H (&%)E 8-bit register0f| L{dt= ZO|Ct.

RX =RX + #n
Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP / FLASH /
wizmemcpy user code
MOV A, Rx E8h - EFh 1 12 1 4
ADD A, #n 24h 2 12 2 4
MOV Rx, A F8h - FFh 1 12 1 4
Sum : 36 4 12

Note. ‘wizmemcpy’& s+ W7100A2| Boot ROMO| 3 &|0{ QICt. “W7100A Driver Guide’ &=

B Direct addressing

C}2 codes= 8-bit register2 %™ addressingstd Esl= ZO|LCt.

Rx = Rx + (dir)
Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP / FLASH /
wizmemcpy user code
MOV A, Rx E8h - EFh 1 12 1 4
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ADD A, dir 25h 2 12 2 4
MOV Rx, A F8h - FFh 1 12 1 4
Sum : 36 4 12

B Indirect addressing

CtS code= 8-bit registerdf| 7+ addressingstO] {st= Z0|LC}.

Rx = Rx + (@Rx)

Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP / FLASH /
wizmemcpy user code
MOV A, Rx E8h - EFh 1 12 1 4
ADD A, @Rx 26h - 27h 1 12 2 4
MOV Rx, A F8h - FFh 1 12 1 4
Sum : 36 4 12
B Register addressing
C}=2 codew 8-bit register”|2| E3sl= ZO|LC}.
Rx = Rx + Ry
Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP / FLASH /
wizmemcpy user code
MOV A, Rx E8h - EFh 1 12 1 4
ADD A, Ry 28h - 2Fh 1 12 1 4
MOV Rx, A F8h - FFh 1 12 1 4
Sum : 36 3 12

13.2.2 Subtraction

B |Immediate data

The following code performs immediate data (constant) subtraction from an 8-bit register.

Rx =Rx - #n
Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle

ISP / FLASH /

wizmemcpy user code
MOV A, Rx E8h - EFh 1 12 1 4
SUBB A, #n 24h 2 12 2 4
MOV Rx, A F8h - FFh 1 12 1 4
Sum : 36 4 12
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B Direct addressing

C}2 codes= 8-bit register2 £ E 21 addressingst O Sl= Zo|LC}.
Rx = Rx - (dir)
Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP / FLASH /
wizmemcpy user code
MOV A, Rx E8h - EFh 1 12 1 4
SUBB A, dir 25h 2 12 2 4
MOV Rx, A F8h - FFh 1 12 1 4
Sum : 36 4 12

B Indirect addressing subtraction

CtS code= 8-bit register2 £ 7™ addressingsto] /M= Z40|LC}.

The following code performs indirect addressing subtraction from an 8-bit register.

Rx = Rx - (@Ry)
Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP / FLASH /
wizmemcpy user code
MOV A, Rx E8h - EFh 1 12 1 4
SUBB A, @Ry 26h - 27h 1 12 2 4
MOV Rx, A F8h - FFh 1 12 1 4
Sum : 36 4 12

B Register addressing subtraction

C}S codew= 8-bit register77|2| WMSI= Z0|Ct.

Rx = RXx - Ry
Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP / FLASH /
wizmemcpy user code
MOV A, Rx E8h - EFh 1 12 1 4
SUBB A, Ry 28h - 2Fh 1 12 1 4
MOV Rx, A F8h - FFh 1 12 1 4
Sum : 36 3 12
13.2.3 Multiplication
C}S code= 8-bit register”7|2| &dst= ZAO|Ct.
© Copyright 2012 WIiZnet Co., Inc. All rights reserved. Ver. 1.1.6 146

19ayseled vOOTLZM NJIN pappaqu3 18uiaiu]




@}Znet

Rx = RX * Ry
Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP / FLASH /
wizmemcpy user code

MOV A, Rx E8h - EFh 1 12 1 4
MOV B, Ry 88h - 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
MOV Rx, A F8h - FFh 1 12 1 4

Sum : 96 6 12

13.2.4 Division
C}2 codes 8-bit register77|2| Li=Alst= Z40|Ct.
Rx =Rx / Ry
Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP / FLASH /
wizmemcpy user code

MOV A, Rx E8h - EFh 1 12 1 4
MOV B, Ry 88h - 8Fh 2 24 2 4
DIV AB 84h 1 48 6 8
MOV Rx, A F8h - FFh 1 12 1 4

Sum : 96 10 20

13.3 16-Bit Arithmetic Functions

13.3.1 Addition

CtS codes 16-bit HAMEXtO|Ct. X EHW| I QIAIXH= registers pair RaRbO|1, T HFY
o] ALXLE registers pair RxRyO|LCt.

RaRb = RaRb + RxRy

Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP / FLASH /
wizmemcpy user code
MOV A, Rb E8h - EFh 1 12 1 4
ADD A, Ry 28h - 2Fh 1 12 1 4
MOV Rb, A F8h - FFh 1 12 1 4
MOV A, Ra E8h - EFh 1 12 1 4
ADDC A, Rx 38h - 3Fh 1 12 1 4
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MOV Ra, A F8h - FFh 1 12 1 4

Sum : 72 6 24

13.3.2 Subtraction

CHZ code= 16-bit WM SZOICE X BiRY I ALXf= registers pair RaRbO|L, & HF|
I MAKH= registers pair RxRyO|Ct.
RaRb = RaRb - RxRy

Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP / FLASH /
wizmemcpy user code
CLR C C3h 1 12 1 4
MOV A, Rb E8h - EFh 1 12 1 4
SUBB A, Ry 98h - 9Fh 1 12 1 4
MOV Rb, A F8h - FFh 1 12 1 4
MOV A, Ra E8h - EFh 1 12 1 4
SUBB A, Rx 98h - 9Fh 1 12 1 4
MOV Ra, A F8h - FFh 1 12 1 4
Sum : 84 7 28

13.3.3Multiplication

C}S codet 16-bit FHSZOICH K @M I HAXb= registers pair RaRbO| 1, & HHAY
I Q¢IAMXb= registers pair RxRyO|LC}.
RaRb = RaRb * RxRy

Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP / FLASH /
wizmemcpy user code
MOV A, Rb E8h - EFh 1 12 1 4
MOV B, Ry 88h - 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
MOV Rz, B A8h - AFh 2 24 3 4
XCH A, Rb C8h - CFh 1 12 2 4
MOV B, Rx 88h - 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
ADD A, Rz 28h - 2Fh 1 12 1 4
XCH A, Ra C8h - CFh 1 12 2 4
MOV B, Ry 88h - 8Fh 2 24 2 4
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MUL AB Adh 1 48 2 4
ADD A, Ra 28h - 2Fh 1 12 1 4
MOV Ra, A F8h - FFh 1 12 1 4

Sum : 312 23 52

13.4 32-bit Arithmetic Functions
13.4.1 Addition

CS code= 32-bit IASHO0ICH = B O HAXE 49 registers RaRbRcRdOI ), &

S Il H&EXb= 400 registers RvRxRyRzO| Ct.
RaRbRcRd = RaRbRcRd + RVRXRyRz

Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle

ISP / FLASH /

wizmemcpy user code
MOV A, Rd E8h - EFh 1 12 1 4
ADD A, Rz 28h - 2Fh 1 12 1 4
MOV Rd, A F8h - FFh 1 12 1 4
MOV A, Rc E8h - EFh 1 12 1 4
ADDC A, Ry 38h - 3Fh 1 12 1 4
MOV Rc, A F8h - FFh 1 12 1 4
MOV A, Rb E8h - EFh 1 12 1 4
ADDC A, Rx 38h - 3Fh 1 12 1 4
MOV Rb, A F8h - FFh 1 12 1 4
MOV A, Ra E8h - EFh 1 12 1 4
ADDC A, Rv 38h - 3Fh 1 12 1 4
MOV Ra, A F8h - FFh 1 12 1 4
Sum : 144 12 48

13.4.2 Subtraction

CtS code= 32-bit WAISXOICH. = B I HA&XH=E 490 registers RaRbRcRdOI ), S

S O H&tXtE 400 registers RvRxRyRzO| Ct.
RaRbRcRd = RaRbRcRd - RVRXRyRz

Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP / FLASH /
wizmemcpy user code
CLR C C3h 1 12 1 4
MOV A, Rd E8h - EFh 1 12 1 4
SUBB A, Rz 98h - 9Fh 1 12 1 4
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MOV Rd, A F8h - FFh 1 12 2 4
MOV A, Rc E8h - EFh 1 12 1 4
SUBB A, Ry 98h - 9Fh 1 12 2 4
MOV Rc, A F8h - FFh 1 12 2 4
MOV A, Rb E8h - EFh 1 12 1 4
SUBB A, Rx 98h - 9Fh 1 12 1 4
MOV Rb, A F8h - FFh 1 12 1 4
MOV A, Ra E8h - EFh 1 12 1 4
SUBB A, Rv 98h - 9Fh 1 12 1 4
MOV Ra, A F8h - FFh 1 12 1 4

Sum : 156 13 52

13.4.3 Multiplication

CtS code= 32-bit SASXO0ICH = BM O HAAXE 490 registers RaRbRcRdOI ), &
S Il HA&Xb= 400 registers RvRxRyRzO| Ct.

RaRbRcRd = RaRbRcRd * RVRXRyRz

Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP / FLASH /
wizmemcpy user code
MOV A, RO E8h - EFh 1 12 1 4
MOV B, R7 88h - 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
XCH A, R4 C8h - CFh 1 12 2 4
MOV B, R3 88h - 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
ADD A, R4 28h - 2Fh 1 12 1 4
MOV R4, A F8h - FFh 1 12 1 4
MOV A, R1 E8h - EFh 1 12 1 4
MOV B, R6 88h - 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
ADD A, R4 28h - 2Fh 1 12 1 4
MOV R4, A F8h - FFh 1 12 1 4
MOV B, R2 88h - 8Fh 2 24 2 4
MOV A, R5 E8h - EFh 1 12 2 4
MUL AB Adh 1 48 2 4
ADD A, R4 28h - 2Fh 1 12 1 4
MOV R4, A F8h - FFh 1 12 1 4
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MOV A, R2 E8h - EFh 1 12 1 4
MOV B, R6 88h - 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
XCH A, RS C8h - CFh 1 12 2 4
MOV RO, B A8h - AFh 2 24 3 4
MOV B, R3 88h - 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
ADD A, RS 28h - 2Fh 1 12 1 4
XCH A, R4 C8h - CFh 1 12 2 4
ADDC A, RO 38h - 3Fh 1 12 1 4
ADD A, B 25h 2 12 2 4
MOV R5, A F8h - FFh 1 12 1 4
MOV A, R1 E8h - EFh 1 12 1 4
MOV B, R7 88h - 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
ADD A, R4 28h - 2Fh 1 12 1 4
XCH A, RS C8h - CFh 1 12 2 4
ADDC A, B 35h 2 12 2 4
MOV R4, A F8h - FFh 1 12 1 4
MOV A, R3 E8h - EFh 1 12 1 4
MOV B, R6 88h - 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
MOV R6, A F8h - FFh 1 12 1 4
MOV R1, B A8h - AFh 2 24 3 4
MOV A, R3 E8h - EFh 1 12 1 4
MOV B, R7 88h - 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
XCH A, R7 C8h - CFh 1 12 2 4
XCH A, B C5h 2 12 3 4
ADD A, R6 28h - 2Fh 1 12 1 4
XCH A, RS C8h - CFh 1 12 2 4
ADDC A,R1 38h - 3Fh 1 12 1 4
MOV R6, A F8h - FFh 1 12 1 4
CLR A E4h 1 12 1 4
ADDC A, R4 38h - 3Fh 1 12 1 4
MOV R4, A F8h - FFH 1 12 1 4
MOV A, R2 E8h - EFh 1 12 1 4
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MUL AB Adh 1 48 2 4
ADD A, RS 28h - 2Fh 1 12 1 4
XCH A, R6 C8h - CFh 1 12 2 4
ADDC A, B 38h - 3Fh 2 12 2 4
MOV R5, A F8h - FFh 1 12 1 4
CLR A E4h 1 12 1 4
ADDC A, R4 38h - 3Fh 1 12 1 4
MOV R4, A F8h - FFh 1 12 1 4
Sum : 1248 99 252
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Document History Information

Version

Date

Descriptions

Ver.0.9.1 Beta Sep. 2009 Release with W7100 launching
Ver.0.9.2 Dec. 2009 Delete about “How to program FLASH memory in W7100”
document
Section 2.4.7, “APP Entry RD/WR Enable” => “APP
Entry(OXFFF7 ~ OXFFFF) RD/WR Enable”
Section 3 1/0 Ports, Delete about tri-state signals in 1/0 pins
Ver.0.9.3 Feb. 2010 Modify the XTLPO and XTLP1 explaination
Ver.0.9.4 Apr. 2010  Modify the Sn_IMR initial value 0x00 => OxFF
Add the INTLEVEL register to TCPIPCore common register
Ver.0.9.5 May. 2010 Delete about PPPoE protocol cause of errata
Ver.0.9.6 Jan. 2011  Add new SFR definition and PPPoE function, modify the GPIO
in/out voltage for revision for W7100A
Ver.1.0.0 Mar. 2011  Remove information about external memory accessing
Added 64pin number information to “Pin Description” section
Ver.1.1.0 May. 2011 Define voltage of OSC (clock source) input
Ver.1.1.1 May. 2011 Modify the Pin Layout(nWR, nRD) and Add the External
Memory Interface to Pin Description
Add the Description details of GPIO Pin Description
Ver.1.1.2 May. 2011 Correct the GPIO pull-up, pull-down resistor value
Ver.1.1.3 Nov. 2011 Modify the VCC3V3 power supply signal descriptions (KR)
Ver.1.1.4 Jan. 2012  Add the product endurance at W7100A Features

Add the recommendation note at section 2. Memory
Modify the pin number of PLOCK
(table 1.4.2.1, add the QFN64 pin number of PLOCK)
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Ver.1.1.5 May. 2012 Modify the Table 2.2 WTST Register Values of 2.5.2 Program
Code Wait States Register. The access time of WTST[2:0]

values “3’ changed to ‘Not Used’.

Ver. 1.1.6 Jun. 2012 Modify the Figure 2.13 description of 2.5.2 Program Code
Wait States Register. WTST value changed to ‘4.
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