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1 Overview

1.1 Introduction
iMCU W7100A= 805132 00|32 HEE7, 64KB SRAMI hardwired TCP/IP Core £ L%
t 145 one-chip 24l £2M O|C}. Hardwired TCP/IP Z0{= Ethernet MACZt PHY £

HZSE TCP/IP stack@ 2 A A|RO|AM O M52 = 2tCt. Hardwired TCP/IP stackOf| Z&t

rot

—

| TCP, UDP, IPv4, ICMP, ARP, IGWP 12|11 PPPoEL= 4147t C}Q¥FSH S8 £0t0f| 0|20 Rirt.

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

o Minimum 10 years data retention

W7100A Datasheet v1.2.1
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1.3  W7100A Block Diagram & Features

W7100A

Timer - tU, gﬂtﬂn

0,1

I =
Flash <j:>

Boot ROM K'—— MCU
=
RaM (= A

SFR 4+——— docddatai

Debug |e&———— docdclk
+——— docddatao

TCPIP
Core <}:’1> Clock/ H——— clock_in

Control 4«— reset
interface |4 into~5

«— t1, gatet

Timer [€——— 12

o — tZex

UART [ rxd
+«—— txd

r & &

L

I

Figure 1.1 W7100A Block Diagram

W7100A L{E 22 Cio|oj1S 211.10f L}EFLYQALCE.

ALU - M=) =2| A2 =>BHCE Accumulator (ACC)QF Program Status Word (PSW), B 2{| X|
AH, Jd2|10 arithmetic unit, logic unit, multiplier, dividerg& 23 &l Logicg Z3tsI QULCt.
2 E logics

Gl
ZorStO QUL AFEX7E Holsh 25 EHH|E direct addressing mode HEHE O|2S|A| HE

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

SFR - Special function register& HN|O{3ICt. EF, AFEXt X| ™ register51t 2t
=

1.3.1 ALU (Arithmetic Logic Unit)

W7100A= EZ 8051 microcontroller@} 2tESIH| s @H=EICh d2|n 2= ZE HHES =
5P QICH W7100AE D% YHO| 28 Jhsob obe B2 TAN FHES XD Ut

W7100A MCU2Q| ALUE= ZEiR|st data A 2|S sl O|ZHE 8-bit ALU, ACC (0xEO) register, B
(OxFO0) register2t PSW (0xDO) register 2 /M4 E=IC}.
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= ZAAAD LM AAM S0 AFREICH CHE2 Z20, B register= 25 SFRA
2 ZXFSIC},
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B (OxFO)
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 R, ¥d, 54, Lixd 1o 22 =gt
I =

BCD-decimal-add-adjust,

tat =7t (increment), ZtA (decrement),

Xo L

I_
Hl (compare) At S22 +AHSICEH =2] unit CHE HMES

=25t 7] 28l AND, OR, Exclusive OR, complement, rotationS O|Z23ICt. Boolean I = A A
=

PSW (0xDO0)
7 6 5 4 3 2 1 0 Reset
cy 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
RS[1:0] 00 -Bank 0, data address 0x00 - 0x07
01 -Bank 1, data address 0x08 - OxOF
10 -Bank 2, data address 0x10 - 0x17
11 -Bank 3, data address 0x18 - Ox1F
oV Overflow flag
F1 General purpose flag 1
P Parity flag

PSW register= MCUQ|

Figure 1.5 PSW Register

ST MEHS BT & s P bitSS TSR Ych
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1.3.2 TCPIPCore

TCP/IP Engine
upP
TCP
icmp || 1GMP =
i
= wm
3 (| g
PPPOE || ARP P ! =3
= =2 1= 2
= fm
8 a
802.3 Ethernet MAC 5 =
i) o
3 S
]
i 2

MIl Mapager
(CSMA/CD)

I

Ethernet PHY

Figure 1.6 TCPIPCore Block Diagram

Ethernet PHY
W7100A= 10BaseT/100BaseTX Ethernet PHYE L|ZESIn QIC}. Half-duplex?t Full-duplex&
D5 X|¥35H Auto-negotiationdt Auto-MDI/MDIXE K| StCH. EESE Link, TX, RX AFEH,
Collision, Speed?} Duplex 6742| | E3A indicator LED £ & X|&/StC}.

12
-—

TCPIP Engine
TCPIP AR WiZneto| HEQA Z2EZ7|&=2 7|Ht9 2 ¥}l= Hardwired logicO|LC}.
- 802.3 Ethernet MAC(Media Access Control)
CSMA/CD (Carrier Sense Multiple Access with Collision Detect) 2 X|¥slH Z2EE
48-bit source/destination MAC addressE 7|HtO 2 S0 QICt.
- PPPoE(Point-To-Point Protocol over Ethernet)
O] Z2EEZZ Ethernet2 E3l PPPAH|AE O|23ICt. Ethernet =g e A& Al0|
Payload (PPP =72 Ql) £ encapsulatestl, £=Al A|0| PPP =2|2E de-capsulatedtrCt.
PPPOE= PPPOEA{H{Q} PAP/CHAPOIZ S 0|23|A PPP EAIS SiC}.
- ARP(Address Resolution Protocol)
ARP= IP address& O|&3%t MAC address resolution protocolO|Ct. O] TEEEZE2 ME
MAC address& ZA7H8l7| 2|8l ARP-reply@} ARP-requestS W =tsHC},
- IP (Internet Protocol)
IP A5 (layer) 0N SZ5HH O|O|E S48 X[@SHCt. IP fragmentation 2 X|R5HX]

rlo
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14




@ IZnet

%7 WE20f fragmented packet2 #=4lgh 4= giCt. TCPLt UDPE Helot RE Z2E
= numberE X|&SICt. TCPL} UDPQ| A2 hardwired embedded TCPIP stackS X|&l%t

o
rot

e
- ICMP(Internet Control Message Protocol)
ICMP= information, unreachable destination & X|3sl= = ZEZO0|LC}t. Ping request
ICMP packetO| ==AIZ|H, Ping reply ICMP packetE& & 4IGHCt.
- IGMPv1/v2(Internet Group Management Protocol version 1/2)
IGMP Join/Leave?t Z2 IGMP HA|X|E HN2|gls= =ZEZO|Ct. IGMP= 2% UDP
multicast modedj M3t SZISHCE. Version 1 1f 2 @1 IGMP logicZt X| St A2 H
Mo IGMPS AtE3te{H, 2 IGMPE IP 750 FI5{OF2E ShLt.
- UDP(User Datagram Protocol)
UDPHZO0|AM O|O|E EA2 X|st= ZZEZO|C}. AFHRXAF= unicast, multicast,

broadcast?} Z+2 AtEXAt O|O|E 1S X|stCt.

—_

- TCP(Transmission Control Protocol)
Of Z2EE2 TCP AB0M SEStH M0 S4& X|2SCt. TCP AMH{ et S2t0[¢

E modeE X|&stCt.
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1.4 Pin Description
1.4.1 Pin Layout

Package type: LQFP 100

VCC3A3
1v80
VCC3V3

PMO
PM1

PM2
GND
VCC1V8
XTLN1
XTLP1
GNDA
VCC1A8
GNDA
XTLPO
XTLNO
VCC1A8
RESETBG
VCC3A3
GNDA
RXIP

RXIN

VCC1A8
TXOP

TXON

GNDA

GNDA
PLOCK
ALE

nWR

nRD
P0.0/ADO
P0.1/AD1
VCC1V8
P0.2/AD2
P0.3/AD3
P0.4/AD4
VCC3V3
P0.5/AD5
P0.6/AD6
P0.7/AD7
P2.0/A8
GND
P2.1/A9
P2.2/A10
P2.3/A11
P2.4/A12
P2.5/A13
P2.6/A14

P2.7/A15 O

VCC3V3

@ I/Zne

IMCU W7100A

O

T™3
TM2
TM1

TMO
BOOTEN

TXD

GND
GND
nRST
T0

T1
GATEO
GATE1
T2
T2EX
RXD
VCC1V8
DCDCLK
DCDDI
DCDDO
VCC3V3

Figure 1.7 W7100A Pin Layout

nINTO
nINT1

nINT2
nINT3

LINKLED
TXLED
RXLED
COLLED
FDXLED
SPDLED
VCC1V8
P3.7/A23
P3.6/A22
P3.5/A21
P3.4/A20
P3.3/A19
VCC3V3
P3.2/A18
GND
P3.1/A17
P3.0/A16
P1.7/A7
P1.6/A6
P1.5/A5
P1.4/A4
P1.3/A3
P1.2/A2
P1.1/A1
P1.0/A0
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Package type: QFN 64

WCC3A3
GHDA
PLLLOCK
P00
PO
VCC1vE
PO.2
PO.3
PO.4
WCC3Y3
PO.5
PO.6
PO.7
P2.0
GND
P21

L)
o] = =] &l g7 M = =]
B = o 9 =2 <L g
8055585825432 2z308
i%‘i";:ﬁu}'::;::-%bn:n:gp_
-~
IMCU W7100A
QFN64
O
L
MM e F o0 O 80 5 o O
NEEEZ@EZEZEEZREZ2ES
2 = H DEEE
E - E -

Figure 1.8 W7100A QFN 64 Pin Layout

1.4.2 Pin Description

Of2fl E|O[Z0] Pin 7|52 HEYUSIRULCE. Tri - state pinO|Lt LHE M= G

TXON
GHDA
WC

WC
LIMKLED
SPOLED
GHD
P1,
P1.
P1.
P1.
P1.
P1.
P1.
P1.
nINT

0 == R L R WA O wy

c}.

Type Description
| o
0] 8mA =& driving ¥ &
0] /=8 (Bidirectional)
Pu 4.7KQXN g L5 pulled-up
Pd 85KQX g L& pulled-down

W7100A Datasheet v1.2.1
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1.4.2.1 Configuration

Pin name Pin number /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
7 o0 e Description
ololo Normal Operation Mode, 2 & 7|s
1} Auto-negotiation?| s M3}
olol1 100 BASE-TX FDX/HDX 7|&4} Auto-
negotiation?| s 243}
ol1lo 10 BASE-T FDX/HDX 7|&21f Auto-
negotiation 7|5 M3}
0|1 |1 | Reserved
1 10 | 0 | 100 BASE-TX FDX 2|7 M EH
110 | 1 | 100 BASE-TX HDX &7 MEH
111 0 | 10 BASE-T FDX Z!7% M EH
111 |1 | 10BASE-THDX 27 MEH
FDX : Full-Duplex, HDX : Half-Duplex
BOOTEN 5 6 I Pd Boot Enable/Disable
0 - AF2X} Application A3l
Code FLASH 9| A|ZtZF=A 0x0000Z jump
1- Enable Boot
Boot ROM2| Boot codeX! 3t
PLOCK 77 51 (0] PLL Lock line, LHE PLLO| locked AEjE LU=
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 Timer1t Q5 clock &=
GATEOQ 11 I TimerQ gate ZHEE
GATET1 12 I Timer1 gate ZHEE

W7100A Datasheet v1.2.1
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Timer2 Interface

T2

13

Timer2 2|5 clock &=

T2EX

14

Timer2 Capture/Reload trigger

1.4.2.3 UART

Pin name Pin number I/0 | Pu/Pd | Description

100pin | 64pin

RXD 15 10 I Serial =41 =

TXD 17 12 0 Serial &4 =&

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 I DoCD CjjO|F 9=

DCDDO 20 15 0 DoCD L|O|H =%

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& interrupt1

nINT2 24 I Q& interrupt2

nINT3 25 I Q& interrupt3

XTLNO 61 40 0] WiZnet Core& clock output, 25MHz Crystal =2
Ceramic resonator HZE A A, OscillatorE A8t
42 floating &

XTLPO 62 41 I WiZnet Core clock input, 25MHz Crystal =2
Ceramic resonator?} HEHZA OscillatorE At
gt 42 1.8V 0SCQ| outputif HZATH

XTLN1 67 45 0 MCU Core& clock output, 11.0592MHz Crystal =
2 Ceramic resonator?} HEAHZA, OscillatorE
Arget 42 floating &

XTLP1 66 44 I MCU Core& clock input, 11.0592MHz Crystal =
2 Ceramic resonator?} HEAHZA, OscillatorE
AtE2g 42 1.8V 0SCO| outputyt HZAD

W7100A Datasheet v1.2.1
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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 /=2, 25 M ZZ| Datal, Addr0
PO.1 82 53 10 - Port0 /=2, Q5 M ZZ| Datal, Addr1
P0.2 84 55 10 - Port0 /=%, 25 O|XZ 2| Data2, Addr2
P0.3 85 56 10 - Port0 /=2, Q& M ZZ| Data3, Addr3
P0.4 86 57 10 - Port0 /=2, 25 M ZZ| Data4, Addr4
P0.5 87 59 10 - Port0 /=2, 25 O|XZ 2| Data5, Addr5
P0.6 89 60 10 - Port0 /=8, Q& 22| Datab, Addré
P0.7 90 61 10 - Port0 /=2, Q¥ M T 2| Data7, Addr7
P1.0 26 18 10 - Port1 /=3, Q& 22| Addr0
P1.1 27 19 10 - Port1 /=%, Q& M 22| Addr1
P1.2 28 20 10 - Port1 /=3, 22 M 22| Addr2
P1.3 29 21 10 - Port1 /=3, Q& 22| Addr3
P1.4 30 22 10 - Port1 /=3, Q& 22| Addr4
P1.5 31 23 10 - Port1 /&3, & M 22| Addr5
P1.6 32 24 10 - Port1 /=™, & M 22| Addré
P1.7 33 25 10 - Port1 /=3, Q& 22| Addr7
P2.0 91 62 10 - Port2 /&%, & M 22| Addr8
P2.1 93 64 10 - Port2 /&%, & 22| Addr9
P2.2 94 1 10 - Port2 Qi/=3, Q& M 22| Addr10
P2.3 95 - 10 - Port2 /=3, Q& M 22| Addr11
P2.4 96 - 10 - Port2 /=3, Q& M 22| Addr12
P2.5 97 - 10 - Port2 Qi/=%, 22 M| 22| Addr13
P2.6 98 - 10 - Port2 Qi/=%, Q& M 22| Addri4
P2.7 99 - 10 - Port2 Qi/=%, 22 M| 22| Addr15
P3.0 34 - 10 - Port3 /&3, 25 22| Addr16
P3.1 35 - 10 - Port3 /&3, & 22| Addr17
P3.2 37 - 10 - Port3 /=3, Q& MZZ| Addr18
P3.3 39 - 10 - Port3 /=3, Q& 22| Addr19
P3.4 40 - 10 - Port3 Qi/&=3, & M 22| Addr20
P3.5 41 - 10 - Port3 /&3, & 22|l Addr21
P3.6 42 - 10 - Port3 Qi/=3, Q& M 22| Addr22
P3.7 43 - 10 - Port3 Qi/=%, 22 O 22| Addr23

Z=0|: GPIOQ| ©/Z2f driving FQt2 Px_PU/Px_PD SFRS AX3}0] K| 0|3t}
Fa: of HE2E AM8st=s 8%, GPI00-32 2F ME22| F4ot Ho[F &0 0|&F.
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AtM|BE Atab2 ‘2.3 External Data Memory Access’ &1,

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

A o 2E HE2|E Standard 8051 InterfaceZ AFE A|, ALE pinEg N O3S} PO[7:0]1=
Data?}l AddressZ HZO} Al

1.4.2.8 Media Interface

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

TXON 52 32 0 - TXON/TXOP Az A ™M& A0 differential O

TXOP 53 33 0 - O|E{= TXON/TXOP Az A2 Soff MSE

RXIN 55 35 I - RXIN/RXIP Al A =4l Al0j| differential G|O|

RXIP 56 36 I - E{= RXIN/RXIP A= M2 S| f,‘—ﬂ%!

RESETBG 59 38 [ - PHY Off-chip Mg, 12.3kQ+1% X2 S ot
2E0| AA=l, ‘Reference schematlc’% FSan |

HAto] M5e siME,

1. RXIP/RXIN Al 4 (RX) & 7tsst 242 Z0|Z ot&E

2. TXOP/TXON A= % (TX) 2 7Hs%t 22 Zo|2 Btg

3. RXIPQt RXIN M= & ZHsoh 7HUA IXAIE.

4. TXIPQ} TXIN AMSE 753t 7HAA XA1Z.

5. RXQt TX M= M2 noisy MTF HE| 2{X[A|Z.

6. TX/RX Mz yo| 7tAS LFSIAH =XIE.

AEMIBE Atb2 ‘W5100 Layout Guide.pdf’E &1,

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

W7100A Datasheet v1.2.1
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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
HEHQ MR Sg= I8 VCC3A3 I} GNDAAt
0|0f| 10uF tantalum capacitor& ¢4
VCC3V3 | 21,38, | 16, 58 | Power - | Digital 3.3V power supply
73,87, Zt VCC2l GNDA0jl= 0.1uF decoupling capacitor
100 £ 924, 1uH ferrite bead= VCC3V31l VCC3A3 S
TEot=0 ALE
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 VCC2l GND&0jl= 0.1uF decoupling capacitor
g oz
GNDA 51,57, 31, Power - Analog ground
63,65, | 43,50 PCB 2j0|0t20f analog ground HHE2 Jts3st 3
76 A CIxtel s 70| B2
GND 6,7, 7,8, Power - Digital ground
36, 26, PCB ojO|0t20] digital ground HA 2 Jtst 2
69,92 | 47, 63 A C|XIQI 8= Z{o| =&
1V80 74 48 Power - 1.8V regulated output voltage
Core operation M1t LHE regulator0f 9|3}
1.8V/150mA M &S Bt& (VCC1A8, VCC1V8)
=2 ZM2Z OFNA|F|7| 98K 1V801} GNDA}O
Of 3.3uF tantalum capacitor& HZstn ZFnf
noise decoupling2 |4l 0.1uF capacitor2 A
="
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<Notice>

VCC1v8o| ¢1ZA=l 1v800| 1uH inductor £ ¢1ZAs}
T VCC1A80]| At

1V802 W7100A MRS 20t AtETG]

£ device@l= AZSH| U=

F
o

3.3% Power Source

1vao [

WO 33 WO 3AS
{F- o o
Incluctor
i L T N 1
TuH
10uF [ JAuF _ | 10uF
T T
Incductor
L ] i Vot Tape)
A 1uH [
DA,
VCCIYE WO 1AS
e}
Inductor
g Vit W
TuH
3.3UF 1 OuF T0uFf DR

T PR
T Incuctor T
_ e I

TuH

N

GO,

Figure 1.9 Power

WICC WG
o

il

_5.1 uF —[Ej uF —JE.1 uF _5.1 uF

WO 1YE
o

AR

_5.1 uF —E.1 uF —E.1 uF —E.1 uF _5.1 uF
R |

Design
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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,
GPI103[0:7], GP102[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?| A% PHYZ EE SFRE 0| 83{A MMS{ofRt siCt, O1{EE &
3} Al PHYCONF SFR2| MODE_EN bitE A% 38jA MODE2-0 bitE O|&3%fA PHY modeE
g 4 QEZE SiCt. O CH2 MODE2-09| ZfS A3t PHY_RSTn bitE O|2dfA PHYE
resetsfOF2H & O| =7|3tk|0f F&SE oLt J2{E=2 64pin packagefS AT M=
EAl ofgff RETL X7|3t REI0| =gE|0of o{or2k BHC}.

PHYCONF SFRO|| CHat XbMI3H L& 2
THC.

=7

23

section 2.5.10 ‘New & Extended SFR’ & &=x3}7| Ht

PHYCONF |= 0x08;
PHYCONF &= OxF8;
PHYCONF |= 0x20;
Delay();

// MODE_EN bit enable

// MODE2 ~ 0 value is 0 (normal mode)
// Set the PHY_RSTn bit (reset bit)

// Delay for reset timing (refer to the section 10 ‘Reset Timing’)
PHYCONF &= ~(0x20); // Clear the PHY_RSTn bit
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2 Memory

W7100A2| M2 2| = ‘Code Memory’?} ‘Data Memory’Q| %= 7tX| EfRIOZ L}EICE Code,
Data memory2 = 2fZF memory lock2 8T = QUL Lock7| 52 HESHH QFO0A K2
2| £ readst= AS X 4= QL Memory lockO] A E|MH W7100A Debuggers A%
= Q7| WE0 F2I5HOF BtCt. Lock?|s AHE0| CHSF 2Lt XbAM[SH LIE2 “WizISP Program
Guide”ZME ZIXSH7| HiZtCH W7100A2] Memory T+4& Figure 2.10| 7+2kS| LEEFLYQUCE.

B A

Embedded

Code Memory

<}:> Boot ROM 2KB

MCU Code FLASH 64KB

Data Memory

;1 D RAM 64KB

Data FLASH 2568

Figure 2.1 Code / Data Memory Connections

*Note:
HE S5 X HY0l F2A %2 52 AAH EFZ HX|SH7| 25t 2F

30 X9 MH™Y HAZ=7|(Low Voltage Detector
3 2|(Non-volatile Memory)2} SRAM, CPUS| &AFS oftgt %= QUCt WiZnet HAIO|E Q|
iMCU7100EVB Schematicg #Z3}7| Hp2ECE.

(Example ICs : MAX811, MIC811, DS1811)

>
o
T Mo
H
0
e,
H o
o
ujru
ofm
els
=
Jor
me
0x
=
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2.1  Code Memory

‘Code Memory’= 0x00005 E{ OxO7FF7tX|S| F=AE Zt= Boot ROMI} 0x00005 E{ OxFFFF7t
x| =AE Zt= Code FLASHE FAMEICE A|AHIO| resetz CHS Boot ROMO| codeZ} AldH
Z|=0| O] mj BOOTENTO|| [}2} SX+0| Sa}RIC}. Figure 2.2= A|AEIEEl S0 BOOTENT
Of [}2 BootROMZ E=9| flowE LIEILHLD QUL BOOTEN = 191 AL ISP T2 M| AV} AL,
BOOTEN = 09 Z<L APP EntryQ} AF2X} ApplicationZE7} MSHEIC}, ISP T2 M AL WizISP
program2 O| 23| W7100A0| AIX codeE writed} [ AFRSHCE. 12|10 APP Entry= Ab
82Xt Application code?7} A E £ U= ZF memory map switching0| 20{d = QUL E 3IC}.
X7] MENO|A W7100A= Ozl Figure 2.30{A{Q} ZtO| Boot ROM, APP Entry 12|11 FLASHY
ool MZIX| HEZ| ¥ ZH=Ct SFX|TE J2l0M & 4= 91%=0|, Boot ROMI} APP Entry&=
FLASHE St M2 AX|= 2E£0| QCt 0] 22 AZ 0x0000 ~ 0x07FFR} OxFFF7 ~ OxFFFFO|
AN FLASHE S} AXICt O2fA W7100A= 7|3t A| Boot ROMIt APP Entry@ 2 codel|
D22 FLASHEY 2 datadf| 2 2|2 A =ICt.

Jurmip OxFFFT

Boot NO BOOTEM ='0F

Enable?

Y

YES l BOOTEN ="1'

ISP

Proc APP EWTRY
rocess

%
‘\“E Jurmp (000D
v

|: APP code running

Figure 2.2. Boot Sequence Flowchart

FLASHE Y2 data memory2 A™E3M7| 20| AR X} application codeE FLASHO| write®t

2= QUCt. SFX|Et O] MEfO|M= FLASHE codeM| 2 2|2 AtE% = QICt. FLASHE ZEHEZE

2 AE37| eilAl= memory map switching0| ZQSIC. O] ME0 AtEX= HE A

BOOTEN = 02 MEHEIO| APPREE MEHSICE, 12{H Boot ROM T E= APP Entry2 ZA|

jump3tCt. 71 2 APP Entry= Boot ROMZ un-mapdtil FLASHE mapA|7{Al Code FLASH=Z

A8 = JEZZE TICL code memory map switchingO| ZLIH APP Entry= Code FLASHO| A|
o

At Z=A0l 0x00002 2 jumpStCt. O] A2 Figure 2.30 LtEFLYQUCE.
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OxFFFF OxFFFF OxFFFF OxFFFF
t}xFFF?l AT Sty oxrrry| AP Entry ﬂxFFl-—.-'-

1
| Flash(64K) ::> \ Flash(64K)

OXO7FF i OXO7FF \
| i |
0x0000 00000 0x0000 0000
B : Disabled Area
i : Reserved Area

Figure 2.3 APP Entry Process

8}X|3F 03| FLASHQF APP Entry= M2 ZX|:= address@S 7tX|22, FLASH 64KBE
HE A83H7| fISiAM= APP EntryE un-mapdfiOF SHCh. O] {3 startup codeOfA
WCONF(0xFF)2| RBH|EZ ‘0’0 % MZAd||Z|of S+Ct. 12| Figure 2.4} Zt0| APP Entry=

un-map=l Ct.

OXFFFF OXFFFF OXFFFF OXFFFF
OxFFF7 OxFFF7 OxFFF7

RB =0
Flash(64K) :> Flash (64K)

0x0000 0x0000 0x0000 0x0000
B : 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|&9| F=AE 7JHX|A E=ICHH, HEEA| Of2gf ZEE startup codeOf 4t
QlsjoF StCt. O] HIHHE 0| 23tH, W7100A= system resetz0| = A| APP Entry address&
disablegt Z40|LC}.

ANL OFFH, #07FH ; Clear Reboot flag

W7100A Datasheet v1.2.1
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BOOTENZIE ‘0’02 AMH™sI1 Startup coded| A WCONF register®| RBH/EE clearst™ Lj
2 Code FLASH memory 64KBE I 5 code memory2 At23% = QILC|.

2.1.1 Code Memory Wait States

Code memory wait state= L{E WTST (0x92) register0f 2|8} M™H |11 wait statel] &=
WTST register2| 70| Qs Z™EIC. XpA|st L2 section 2.5.10 ‘New & Extended SFR’S
& 0517| HgtC.

2.2 Data Memory

W7100A= L|| 50| 64KB RAM, 64KB TCPIPCore, 255Byte Data FLASHE =

FLASHE= AFEX}Q| IP, MAC, subnet mask, porttHs S& AESt=0 At = QULCH £ St
W7100A= 2EMZE|E Z|CH 16MbyteZ}X| =t&tat 4= QICt O] memoryS2 MOVX HHO
20t accessgt 4= QUL Figure 2.5= W7100A2| ‘Data Memory map’& LtELHCE.

skl QICH Data

W7100
OxFFFFFF
7
OxFFGO00 b OXFDFFFF
TCPIPCore ¢
0xFE0000
External Data
Memory
0310000
O OFFFF - OxFE
Embedded RAM User Data Flash
0000000 Ox00

Figure 2.5 “Data Memory” Map

2.2.1 Data Memory Wait States

Data memory wait state= CKCON (0x8E) register0| 2|sf A =IC}. CKCON registerdf M
=l Zro) w2l wait state =71 A =Lt section 2.5.10 ‘New & Extended SFR’E #tXS}7| Hb
2tc}.

—

2.3 External Data Memory Access

QE HEZE AIEE [f, 25 address, data ZIO| access mode= A 27}X| gtHO| QICt.

2

M= standard 80510{| A At3t= BB O 2 address line0f latch& Ar5t= B 0|1,
HR|= address lined| directZ2 R = 2018 HAdt= YHO|Ct. =2 address?t data T
= GPIO(General Purpose 1/0)2] X2 AFEO0| 7}sdIC 8 22| accessing speed

of CH3t HE = section 10 ‘Electrical specification’S X ZX35}7| HfgtC}.

o 4n
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otz E|O|E0] EM[2:0] 80| 2 external data memory access modeSS X 2|t RICt.

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| HtHe aldiX™ol 80519| Q|5 QIHLO|AQ =AUSICt. Port02] address@} datalrlsE

23517| I3} ALE (Address Latch Enable) ping 0| &

st

TAlE= A2

ALECON register&

5t latch enable A S E AN O{StCt. ALEA
Soff Mol £+ Ael, HCOh XM HE2

section 2.5.10 ‘New & Extended SFR’S &ZxS|7| HfEtCt.

SFR register® WCONF(OxFF)0|| 2| X|3t EM[2:0](External Memory Mode)2| setting0f Ct2t &

S
22 = Q= address?| RH2I7I &£ ZiX|E2 LpEICH. A EM[2:0]2 “001”Z settings|A I
™ port02 address/data bus2 AFE35I1, port2E A2 address(addr[15:8])2 A2tz &
16-bit addressE AtE25}AH E=ICt. Address/data line@ 2 AFEE|X| Q&= portl, port32 GPIOZE
AP EICE.

Note :

Standard 8051 interfaceS 0|23t Q& M2 AHL0|A= WR / RD AT enable MO ALE M7} LA 0{of ofLt, SR

WR/RD A7} enable &l 0|20 ALE AS7} wASHs Erratum0| /Tt Dj20| WR/RDS ALEQ ORSLO] Q| H|Z2|o| nWR,
nOEZ C1Z3lH 2|7t SZEICh. O XMt LIS ‘W7100A Errata sheet - Erratum3’S Azof2}

T2 ofgfel 17 Zeh.

D[7:0]
External
A[15:0] Device
PO[7:0] Latch ——
AD[7:0]
W7100A e
ALE —|noE
P1[7:0] :‘ > GPIO
WCONF
(OxFF) A[15:8]
EM[2:0]=001| P2[7:0]
P3[7:0] i> GPIO
nWR| )OR
ALE l
)OR
nRD

Figure 2.6 Standard 8051 External Pin Access Mode (EM[2:0] = “001”)
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C2 o2 EM[2:0]2 “011”2 MMHSIAH KM port02 address/data busZ AFESHAH |1,
port2= 2| address(addr[15:0]))2 At=ICt. 2|10 port32 %|AH| address(addr[23:16])
2 A8 4= Q0 addresse| HL|7} 24-bit2 =O0{HCt OX|2H O Z port12 GPIOE ALE0|
7bSOtCE XEMEH 92 ool =9t ZLt

D[7:0]
External
A[23:0] Device
PO[7:0] Latch —————
AD[7:0]
W7100A nWE
ALE —»{ nOE
P1[7:0] > GPIO
WCONF
@0 A[15:8]
EM[2:0]-011 o7
A[23:16]
P3[7:0]
nWR )OR
ALE l
)or
nRD

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

2.3.2 Direct Interface

0| 2t&2 standard 80512 o|F ™A HiHN= C}I2A address?} data 2o 2™ HZA
Sl AFESt= AO|Ck. AN EM[2:012 “101”2 settingdtH &|™, port0=
(data[7:0]) 2 2 AtE2SIA E|H, port1E St address(addr[7:0])2 2 AtE3t1, port2E A
address(addr[15:8])2 ArEStAH =Ch 22| HOotJU+= port32 GPIOE AHE0| 7hs3tL). Of

data line

Yy=S AFESHA &I latch §lO| address/data 2tQlo] HZO| 7HS3ICE AbMeh 82 Of
2ol S5=ok ZL.

D[7:0]

PO[7:0]

W7100A

P1[7:0]

WCONF A[15:8]
(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”)

A[7:0] A[15:0] External
Device
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C2 o2 EM[2:0]2 “111”ZE settingd}/ E/™, port0, port1, port29| M 2|9 F Mt
23, port3Z X449l address(addr[23:16))2 AF8E == UCH XMsH 42 otzfol 25
9|. 7|-|:|._

D[7:0]
PO[7:0]
W7100A
A[7:0] A[23:0] External
P1[7:0] Device
WCONF .
ol M
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

ofgf 222 LfE memory?} Special Function Register (SFR) mapS H O =C}.

OxFF
Upper Internal RAM shared SFR
with Stack space Special Function Registers
{indirect addressing) (direct addressing)
%80
Ox7TF ]
Lower Internal RAM shared with Stack space
(direct & indirect addrassing)

%30
Ox2F

bit addressable area
0x20
Ox1F

4 banks, RO-RT each
Ox00

Figure 2.10 Internal Memory Map

W7100A2Q| LHE RAME 0x00 ~ Ox1F77tX| 8712 registers =2 7=l 47| 9| register bankE&
Zorstd Q) 0x205E| 128bits (16bytes)Q| bit-addressable £-21F 208bytes?| scratchpad
BHEoz AME0 RQUCH Indirect addressing mode= 0x805 E{ OxFF7tX| addressingSt™, Z|
AMQEE 128 Bytes = LS memory= accessing=ICt. SFX|BF direct addressing mode®
=

O0x80E5 E{ OxFF7tX| addressingst™ O] 222 SFR memory= accessing=IC}.
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ﬂxFEFilq DPSBK PHYCONF| WCONF |O<FF
OwFD B ISPID | ISPADDR | ISPADDR | ISPDATA | CKCEBK | pexosk | oPx1BK |oxF7
‘DKEE MKAK - 51 p e 51 P 3 W oxer
wED[  ACC P b UxE7
OxD8| WDCON OxDF
oxD0|  PSW D7
OxCA § (el F
Q=0 Reserved el 7
(nB& P

OwBO P3

OB IE

) Pz

38 SCOMO SBUF INTWTST EXTWTST ALECON
oo~ pi | VST | BP0 opi 007
0«88 TCON TMOD TLO TLA1 THO THA1 CHCON (8F
0x80 PO P DPLO DPHO DPLY DPH1 DPS PCON |D0xBY

Figure 2.11 SFR Memory Map
New SFR - New additional SFR
- Standard 80510] A 2FEEl SFR
Standard - Standard 8051 SFR

Figure 2.112] EO|AM 2Z & 022 82 ELt= SFRZ bit addressable registerO|Ct.

2.5 SFR definition
0| sectionO| A= W7100A2| SFRI} 1 7|5=0| CHo MAYHSICE. O XFMITH AFEHE section
2.5.11 ‘Peripheral SFR’E #&1138}7| Hf2kCE,

2.5.1 Program Code Memory Write Enable Bit
PCON register L5 0| Program Write Enable (PWE) bit= MOVX H20| dL|l= SO
Program Write signal2 X|O{StCt. PWE bitE ‘1’2 AX™SIH ‘MOVX @DPTR, A EHHZ2

accumulator register®| [O|O|E{E DPTR (active DPH:DPL) registerE o M™HE= code

—_

memory addressOf| write$tCt.
‘MOVX @Rx, A’ B2 accumulator register®| H|O|E{E P2 (bits 15:8) register?t RX(bits
7:0) registerE S| A=l code memory addressOf| writeStLt.
PCON (0x87)
7 6 5 4 3 2 1 0 Reset
SMODO - - PWE - 0 0 0 0x00
Figure 2.12 PWE bit of PCON Register

Note: 1. PCON.2 - PCON.O bit= reservedO|{ HIEA| 092 MHS|OF StLCt.
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2.5.2 Program Code Memory Wait States Register
Wait state register= code memory access timeS A SI=0H| AMOICt.
WTST (0x92)
7 6 5 4 3 2 1 0 Reset
WTST.2 WTST.1  WTST.0 0x07
Figure 2.13 Code memory Wait States Register
Note: 1. & bitE52 22! program fetchL} MOVCE 0| 2SS ZF=L}.
Code memory write= MOVXEHZHO0| oJ8 =& Z|2 =, CKCON register= CODE-W
R pulse width& A O{StC}.
2. Read cycle2 Z|4 4 clockO|A| Z|CH 8 clock7}X| F7|& ZtE=Ct.
Table 2.2 WTST Register Values

WTST[2:0] Access Time [clk]
7 8
6 7
5 6
4 5
3 Not Used
2 Not Used
1 Not Used
0 Not Used

H0| fetchingE +dst=

|.ﬂ

=0 =, code memory= 22 MOVCEHZO| 9|sfA{Ct accessE
4

H

o o

%= QICt. Code memory= Z|A 4 wait statesZ read2t %= QCt. 11 Timing CtO|0{12H& Of
=

2f 220 LiEFLH QA
o N W e W e W e WY o W e
;" min 4 chk >
ADDRESS ) ADDRESS :|':'
le 4 clh- ol
CODE_RD | \ | ki
fris & e G read sample

coke XY

Figure 2.14 Waveform for code memory Synchronous Read Cycle with Minimal Wait States
(WTST = ‘4%)
Note: 1. clk - A|AH! clock FI}£=(88.4736 MHz)
2. ADDRESS -MX| =™ &=l program byte 2| A
3. CODE_RD - Code memory®| read}l=
4. CODE - Data write to the actual modified program byte
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Code memory= X|A 4 wait states®| MOVXHZHO 2 write™ = QUCt. W7100A core= wait

—
— [=}
stateE S8 D=1 M= memoryR FOA A SXE £ QICt Of2f12l2 Timing diagram

= 20EL
clk b / ! { k| ! L / L / L f y f Y
i & clk #|

ADDRESS y ADORESS ¥

CoDE Ty BATA y

—min Tclk : clk
CODE_WR \ /
ma clk -.-:
PRG old value X ¥ new valle

Figure 2.15 Waveform for code memory Synchronous Write Cycle with Minimal Wait State
S(WTST = ‘4’)
Note: 1. clk - A|AH! clock FItZ%= (88.4736 MHz)
2. ADDRESS - AKX =H™%=l program byte o] =4
3. CODE - Data write to the actual modified program byte
4. CODE_WR - Code memory2| write}l s
5. PRG - Code memory AFE}

2.5.3 Data Pointer Extended Registers
Data pointer extended register DPX0, DPX1, MXAX= 64KBO|At9| G|O|EHE accessingZt [

x| A2 memory addressgfS Zt=LCt. Reset® DPX0, DPX1, MXAX= ZX7|Z}SE 0x00E2 Z =L}

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 2.16 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 2.17 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 2.18 MOVX @RI Extended Register

MOVXZH 20| DPTRO/DPTR1 registerE Of
=

S| £l H, XA %’-I address A[23:16] = T4t
DPX0(0x93)/DPX1(0x95)0f M™M= Zt =

Ct. MOVXHZHO| ROZ2 R1 registerE 0|2l A
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A0, A|AMQ| address A[23:16]= MXAX(OxEA)C| ZtS ZtT A[15:8]2 P2(0xA0)C| ZtS 2t

2.5.4 Data Pointer Registers

Dual data pointer register&& data block copy£ =& TAA|7|7]| &8 BHESO{ R Ct. DPTRO
9} DPTR12 4719| SFRESIO| 9X|3t1 Q/C}. Active DPTR register= SEL bit (0x86.0)2 £}
MEHSH &~ QICH TFOF SEL bit7} ‘0’0| 3, DPTRO (0x83:0x82) 7} MEHEICt HtCHZ SEL bit7}
1’0/ DPTR1 (0x85:0x04)7} MEHEIC},

DPTRO(0x83:0x82)
DPHO(0x83) DPLO(0x82) Reset
7 6 5 4 3 2 1 07 6 5 4 3 2 1 0 0x0000
Figure 2.19 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 0 0x0000
Figure 2.20 Data Pointer 1 Register DPTR1

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

Figure 2.21 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, #data16
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

MEHE| data pointer register= Ct2 BHHES £l =0 AIESHCL.
MOVX @DPTR, A

MOVX A, @DPTR

MOVC A, @A + DPTR

JMP @A + DPTR

INC DPTR

MOV DPTR, #data16

2.5.5 Clock Control Register
Clock control register CKCON (0x8E)2 data memory read/write signal pulse widthM E & 7}
X4 A= MD[2:0] bitE =Zgstn ULt
CKCON (0x8E)
7 6 5 4 3 2 1 0 Reset
WD1 WDO - - - MD2 MD1 MDO 0x07

Data memory read/write signal2 MOVXEHE £3lst= SO =43t =ICH MD[2:0] bite
slow RAM, LCD display2t Z2 1/0 deviceE2| EAIS N O{St=0 A QIC} Reset® MD[2:0] bit
e 4 e Zolch ArS

= 0x079| =7|gts Z=t, 0] 22 =2l devices0| AUz &
At= MD[2:0] ZtS 170 deviceo| £=0f 2t O gl HEY &
(2}1

d SOlet=: 28lol MD[2:0]2] gts HEY =

QUCt. £ St programO| A

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 widthe= %|A 3 clockOf|A] Z|C{ 8 clockZ7tX| M™%t

1
0
n
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2.5.6 Internal Memory Wait States Register
Internal Memory Wait States Register INTWTST(0x9C)= L{E 0| 2= 64KB Ram, TCPIPCore,

255Byte Internal FlashQ| access timeS M™ESI=0| AMOILCE

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

Figure 2.23 Internal Memory Wait States Register

- Ram WTST : L{E 9| 64Kbytes Ram2| access timeS AHSI=0| AR O, 2bitE 7
dE[0], 0-32] gtez d™E + UL

- TCPIPCore WTST : TCPIPCore®| access time2 A™SI=0 AR L0, 3bit2 FAL| 0,
0-79] o2 M¥Y + Urk.

- Flash WTST : L5 9| 64KBytes / 255Bytes FlashQ| access time2 A™HSI=0 AR
o, 3bit2 FYg&[0f, 0-72] ez 2FE &+ UL .

Internal ram WTST= Of2fjo] EQ} Z0| access timeO| &M E=ICt.

Table 2.5 Ram WTST Bit Values

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

TCPIPCore, Internal flash WTST= Of2f2e| B2} Zt0| access timeO| M™H =L},

Table 2.6 TCPIPCore / Flash WTST Bit Values

WTST Pulse Width[clock]
7 10
6 9
5 8
4 7
3 6
2 5
1 4
0 3
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2.5.7 Address Latch Enable Register

ALECONO| ‘0’22 MHEEL|MH, ALEZ} 1 clockZ 0| HFZ ‘1’0 M ‘0’22 HO|=ICt. ALECONO|
‘N"O 2 AHEM ALE M S &= 1+nclock2 §X|st CtE ‘0’22 MO|=IC}.
ALE maintain duration = ALECON + 1 clock

ALECONO| %=7|Z+2 OxFFO|C}. [}2tA ARXI=

QF FX 2
28 = Arg5tH &t

&0 9 ALECONO| Ztg

ALECON (0x9F)
4 3

7 6 5

2 1
AC.7 AC.6 AC.5

0 Reset
AC.4 AC.3 AC.2

AC.1 AC.0 OxFF
Figure 2.24 Address Latch Enable Control register

2.5.8 External Memory Wait States Register

EXTWTST(0x9D, Ox9E)= 2|F B 22| Access&=E HO{5t7| sl AtEstct. & 16bitE O
284A 0~ 655357HK| 22 A%

S A
s 28 = Ut

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 2.25 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 2.26 Second Byte of Internal Memory Wait States Register
2.5.9 Stack Pointer
W7100A= LHE RAMZ 70| 8-bit stack pointer SP(0x81)E& 7tX|11 QUCt.
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 2.27 Stack Pointer Register

0| pointer= dataZ} X 7ZE|7|] ™ PUSHLF CALLEHZHO| o8] =7tstn
popZ|”7| 7 POP, RET, RETIHZ40{| 9|5}
stack byteE 7|2|7|1 QICt.

T ENE =R

. &, stack pointer= @A OiX|2H 2%

ZrASIE

(=

2.5.10 New & Extended SFR
PHY_IND(OXEF) : PHYO| SiXj AMEHZS =L SFRO|LC}.
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PHY_IND (OXEF)

7 6 5 4 3 2 1 0 Reset
FDX SPD LINK 0x00
Figure 2.28 PHY Status Register
Note: FDX : 0 - Full duplex / 1 - Half duplex
SPD : 0 - 100Mbps / 1 - 10Mbps

LINK  : 0 - The link is down / 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(0xF7): 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 2.29 Internal PHY Configuration Register
Note:

PHY_RSTn: W7100A2| L{E Ethernet PHYE resetdtCt. O] bitE 12 setdtl reset t
iming2 &350 LCIA| 022 clear$tC}. Reset timingOf CHSF ELCH XHA|
St Lj22 section 10 ‘Electrical Specification’ & &t=x3}7| HfZtCt.

PHY_PWDN: W7100A power down REE MANSICE 1Y [ power down REE T
A5t 02 Of normal2 EZ2 ZSEMSHCE

MODE_EN: 10| MODE2 -~ 0 bitZ A}23}0] W7100A2| 5% =2 MXSIC|. 64pi
n packageOjjA{= HFEA| O] bitE AMXst C|2 MODE2 ~ ObitE AM7dd}o]
SXRCE Mo

MODE2 ~ 0: PHYRE M7 bit, &

=
PM2 ~ Ol A% 21t 59

rg

C}.

M

~ Z}
O HA

mjn
=2
jm|

i3t MEE= 1.4.2 ‘Pin Description’ Q|

_|_
[e)

—_

C}.

=
: Reserved, must be set to ‘0’

ex> usage of mode selection using MODE2 -~ 0

PHYCONF |= 0x08; // MODE_EN bit enable

PHYCONF &= OxF8; // MODE2 -~ 0 value is O (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 (0xFF): W7100A configuration register
WCONF (OxFF)
7 6 5 4 3 2 1 0 Reset
RB ISPEN EM2 EM1 EMO  Reserved FB BE 0x00
Figure 2.30 W7100A Configuration Register
Note: RB : 1 - ISP S 20| EL}H(APP Entry(OxFFF7 - OxFFFF) RD/WR Enable) XfE£ &%t
0 - ISPSE0| BLIE KRS 1K %48
ISPEN : O - ISP enable, 1 - ISP disable
EM[2:0] : Q8 HR22| ZE M, 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(0xDC): 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 Bit1 Bit0 0x00

Figure 2.31 Core clock count register
Note: CLK_CNT= 32bit gfr©SZ 0Of core clockOtCt =715t 0] SFRE2 core clockS count
St AFSSHALE AlZHE M0l AMHEE = RUCH

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

CLKCNTO(0xDD): W7100A core clock count register bit8 ~ 15.
CLK_CNT1 (0xDD)
7 6 5 4 3 2 1 0 Reset
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 0x00

Figure 2.32 Core clock count register

CLKCNTO(OxDE): W7100A core clock count register bit16 ~ 23.
CLK_CNT2 (OxDE)
7 6 5 4 3 2 1 0 Reset
Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 0x00

Figure 2.33 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 2.34 Core clock count register

2.5.11 Peripheral Registers
PO, P1, P2, P3 : Port register. XtM|3t Atat2 section 4 ‘I/0 Ports’E &113517| HfEECE.

TCON(0x88) : Timer 0, 1 configuration register. AtA|St AtEt2 section 5.1 ‘Timer 0, 1’2 %t
138}7| HiztC}

TMOD(0x89) : Timer 0, 1 control mode register. AtA|3t Attt section 5.1 ‘Timer 0, 1’&
57| HEEC).

THO(0x8C), TLO(0x8A) : Timer 02| Counter register. AtA|3t Att2 section 5.1 ‘Timer 0, 1’
= H15}7| HfEtL.

TH1(0x8D), TL1(0x8B) : Timer 12| Counter register. AtA|3t Attt section 5.1 ‘Timer 0, 1’
£ HDB}7| Hratch

SCON(0x98) : UART Configuration Register. AtA|St Atet2 section 6 ‘UART’E #t11517| H}

2tCt.

SBUF(0x99) : UART Buffer Register. AtA|St Atet2 section 6 ‘UART’E Zt115}17| HFEECE,

IE(OxA8) : UART Bits in Interrupt Enable Register. AtM|St Al&t2 section 6 ‘UART’E %t 15}
7| BfztLY.

IP(0xB8) : UART Bits in Interrupt Priority Register. X} M3t A&t section 6 ‘UART’E %t 15}
7| BfztLY.

TA(OxC7) : Timed Access Register. AtM|et Atat2 section 7 ‘Watchdog Timer’E & 1135}7| Ht
2tC}.

T2CON(0xC8) : Timer 2 Configuration Register. AtA|St AtEt2 section 5.2 ‘Timer 2’E %11
&47| dfztch.
RLDH(0xCB), RLDL(0xCA) : Capture Registers of Timer 2. X}A|3F At2t2 section 5.2 ‘Timer
2’E ¥t1sl7| diZtCt.
TH2(0xCD), TL2(0xCC) : Counter Register of Timer 2. XtM|$t Atat2 section 5.2 ‘Timer 2’
X 038}7| HpatC
PSW(0xDO) : Program Status Word Register. AtA|St AtEH2 section 1.3.1. ‘ALU’E & 113}7]
Hf2tCF.
WDCON(0xD8) : Watchdog Control Register. Xt M|t AtgH2 section 7 ‘Watchdog Timer’ £ %
15H7| dfzkc,
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3 Interrupt

Interrupt pin 7| SS& Of2f HO|=0| Me2|stQCt RE pinEL CHulskAM (unidirectional)
0|1, tri-state NS &= GICt.

Table 3.1 External Interrupt Pin Description

Pin Active Type Pu/Pd Description
nINTO/FA6 Low/Falling I - External interrupt 0
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 controlE Zt11 QICt. 2t2to| Q|E interrupt=
IP (0xB8)2} EIP(OxF8) register& A5l HL} cleargt@22ZM high=2 low level priority group
o=z MMEICE 2E interrupt pinE2 falling edge signaldj 2|38{ activateZ=ICt. Interrupt
request=2 system clockQ| rising edgeOf|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, Timer0 - Hardware 0x0B 1 2
IE1 Device pin INT1 Low/Falling Hardware 0x13 2 3
TF1 Internal, Timer1 - 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
INT5F Interrupt for Falling Software 0x5B 11 10
TCPIPCore TCPIPCore
WDIF Internal, - Software 0x63 12 11
WATCHDOG

Z+ interrupt BlE{= IE (0xA8) 1} EIE (OxE8) registerO| A 3T bitE Moz mN 2zt

enable=Z 2 disable® £ QILC}. IE register= global interrupt system disable(0)/enable(1) bit
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IE (OxA8)
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

EXO - Enable INTO interrupt

ETO - Enable TimerO interrupt

EX1 - Enable INT1 interrupt

ET1 - Enable Timer1 interrupt

ES - Enable UART interrupt

ET2 - Enable Timer2 interrupt

InterruptE enabledt= 2|2 2= bitE2 softwareZ clears2 set® #= {11, hardwareZ
EZ2 2unE ¥ + ULh F, interruptES2 softwareE o Y dE + UAn F2E =
T QICt (Eh, IE0D IET flage A|2]). Dtek Q| interruptO, interrupt10| level-activated2

programT|{ QICtH, IE0} IE12 2H2Zt 2|2 source pin nINTO/FA61 nINT1/FA7S S8l O

& Stk
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 - Timer0Q priority level control (high level at 1)
PX1 - INT1 priority level control (high level at 1)
PT1 - Timer1 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
IT1 - INT1 level (at 0)/edge (at 1) sensitivity
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IEO - INTO interrupt flag= processor?} interrupt routine2 =% [ X}52
2 clearZIC}.
IE1 - INT1 interrupt flag= processor?} interrupt routine2 =¥z [ Xt52
2 clearZICt.
=

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

ot I X}=2 2 clearkICt.

0%

TF1 - Timer 1 interrupt (overflow) flag= processor?} interrupt routineg 3
ot I} X}=2Z clearkICt.

SCON (0x98)

7 6 5 4 3 2 1 0 Reset

SMO SM1 SM2 REN TB8 RB8 Tl RI 0x00

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

EIE (OxE8)

7 6 5 4 3 2 1 0 Reset

EWDI EINT5 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  PINT5  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= HIEA| interrupt service routineS HA L27| O
softwareZ cleardf|] =0{Of StCt. WDIFE enabledst”| {3l software

£ AFE25IH, Watchdog interrupt?t 2H44SHCE. =, Enabled software-

=
set WDIFO|| 2|8l Watchdog interrupt7} 2tAigh 4= QICt Timed acces
s register procedureE O|2djA| 0| bitE £=H=& £ QUCt
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4 /0 Ports
________ i
4.7K0 |
PxPUR |
~[> —<—

PxPOR | | Pxn

KEEP Hiﬁﬂj :
PxPLUnN

PxPOn —— |

Figure 4.1 Port0 Pull-down register
W7100A2| GPIOZI2 SFRAMZHO| 2} Pull-up, Pull-down 12|11 Keep M|7IX| AEfZ A
gt 4= QICt. KeepME{= Pull-up ZX|AELL Pull-down BXIAHE SA|0 setd A2 MF
Tl Y=o HeUr 92 4% Ol HE 4E /XISks £40| UL

- T O

170 port pin7|S== Of2l HOIS0f LIEFLHRAL.

Table 4.1 1/0 Ports Pin Description

Pin Active Type Pu/Pd Description
PO[7:0] - 10 - Port0 input / output
P1[7:0] - 10 - Port1 input / output
P2[7:0] - 10 - Port2 input / output
P3[7:0] - 10 - Port3 input / output
PO (0x80)
7 6 5 4 3 2 1 0 Reset

P0.7 P0.6 P0O.5 PO.4 PO.3 P0.2 PO.1 P0.0 OxFF

Figure 4.2 Port0 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 4.3 Port1 Register
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P2 (0xAOQ)
7 6 5 4 3 2 1 0 Reset
P2.7 P2.6 P2.5 P2.4 P2.3 P2.2 P2.1 P2.0 OxFF

Figure 4.4 Port2 Register

P3 (0xBO)
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 4.5 Port3 Register

I/0 portO|A] Read®} write access= dol|E SFR: PO (0x80), P1 (0x90), P2 (0xA0), P3 (0xBO)=
o O|RO{TICt. HHE port-reading HHO{= CfE port pin read S%0| TdLE= St
data register2 £ E| read®lCt. ‘Read-Modify-Write’ HH OS2 L[t HOIEMH 2H data
registerS & T EHEICY,

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
DJNZ 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

DE 12 HYHOSL port pins2 £ 22 [ME (exclusively) read 3tCt. ZE portSe
GPIO (General Purpose Input Output) 2 A% 4= QICt. O}zl Figure 4.50| W7100A2| GPIO
£ L}tEFLYRUCE. GPIOQ| output driving voltage= Px_PD, Px_PU SFRQ| A Zto| M2} oVE 2

3.3vel gt= ALt O|F gts RAITHCL.

Px_PU Px_PD Status
0 0
0 1 Pull-down
1 0 Pull-up
1 1 Keep
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PO_PD(OxE3) : Port0 8Zl9| Pull-downs A™3dt= SFRO|Ct. oY HIEJL ‘1’2 setk|H™
Pull-downO| A& =ICt.
PO_PD (OxE3)
7 6 5 4 3 2 1 0 Reset
PortO[7] Port0[6] PortO[5] PortO[4] PortO[3] PortO[2] PortO[1] PortO[0] 0x00

Figure 4.6 Port0 Pull-down register

P1_PD(OxXE4) : Port1 8%O| Pull-downZ M7ZH3l= SFRO|C}. Sl HIEJI ‘1’2 sett|H
Pull-downO| M =IC}.
P1_PD (OxE4)
7 6 5 4 3 2 1 0 Reset
Port1[7] Port1[6] Port1[5] Port1[4] Port1[3] Port1[2] Port1[1] Port1[0] 0x00

Figure 4.7 Port1 Pull-down register

P2_PD(OXE5) : Port2 8%l °| Pull-downg M7Z3l= SFRO|C}. S| HIEJI ‘1’2 sett|H
Pull-downO| M =IC}.
P2_PD (OxE5)
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 4.8 Port2 Pull-down register

P3_PD(OXE6) : Port3 8 O| Pull-down2 M7Mdl= SFRO|C}. ST HIET} ‘1’2 setk|™
Pull-downO| MM E=IC},
P3_PD (OxE6)
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 4.9 Port3 Pull-down register

PO_PU(OXEB) : Port0 8ZIQ| Pull-upE A7 d}= SFRO|C|. T HIEZ} ‘1’2 setT|H Pull-
up0| M EIC}.
PO_PU (OxEB)
7 6 5 4 3 2 1 0 Reset
PortO[7] Port0[6] PortO[5] PortO[4] PortO[3] PortO[2] PortO[1] PortO[0] 0x00

Figure 4.10 PortO Pull-up register

P1_PU(OXEC) : Port1 8% Q| Pull-upg A7X38l= SFRO|Ct. T HEJ} ‘1’2 setz|H Pull-

upO| 23 &l

W7100A Datasheet v1.2.1




@}Znet

P1_PU (OxEC)
7 6 5 4 3 2 1 0 Reset
Port1[7] Port1[6] Port1[5] Port1[4] Port1[3] Port1[2] Port1[1] Port1[0] 0x00
Figure 4.11 Port1 Pull-up register

P2_PU(OxED) : Port2 8% 9| Pull-up2 MZAsl= SFRO|Ct. T HIET ‘1’2 setz|H Pull-
upO| 2FECt.
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 4.12 Port2 Pull-up register

P3_PU(OXEE) : Port3 8%I9| Pull-upg AM™3St= SFRO|LC}. o{E HIEJ} ‘1’2 setT|™ Pull-up
ol 4MEct.
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 4.13 Port3 Pull-up register
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5 Timers

W7100A= 5 7l9| 16-bit timer/counter, Timer0Q} Timer1S ZX|21 RJLC}. ‘timer mode’0j
M, timer register=2 0O 12clock periodOtCt S 7t5HCE ‘counter mode’ 0| A, timer registers
o et 23 pin (TO, T1) Q| falling transitionOfC} =748t A2 pinSS Of clockOFCh A4
=Y st

rok

5.1 Timers 0, 1

5.1.1 Overview
Timer0, 19| pin7|SSS ofafl H 0|20 Ma|stYCt. ZE pinS2 CF 83k (unidirectional)
0|11 tri-state && pinO|Lt LHEMS = QiC}.

Table 5.1 Timers 0, 1 Pin Description

Pin Active Type Pu/Pd Description

TO/FCS Falling I - Timer0 clock

GATEO/FOE High I - TimerO clock  gate control
T1/FAE Falling I - Timer1 clock

GATE1/FA0  High I - Timer1 clock  gate control

Timer02} Timer12 BEZE 8051 timer&1 S| SSHEICEH ZE timer= 271Q| 8-bit register
£ THO (0x8C), TLO (0x8A), TH1 (0OX8D), TL1 (0X8B) 2 TLAIE|0{QICt. TimerS2 otz Eo|L
ot Z0| 47tK| REZ SE LY.

Table 5.2 Timers 0, 1 Mode

M1 MO Mode Function Description

0 0 0 THx &= 3223F prescaler (TLx 2| o}%| 5bitAtE) 2 /A 8-bit
timer/counter2 S%t

0 1 1 16-bit timer/counter. THx, TLxE 5 Al

1 0 2 TLx= 8-bit timer/counter2 SZf, THx0| 2|8 TLx= auto-
reload =

1 1 3 = JiQ] 8-bit timer/counter2 SZ, TLO= TimerO X|Of bito|

Olsll MOzl THO= Timer1 X|0f bitdf 2|8l X OfE

TMOD (0x89)
Timer1 TimerQ
7 6 5 4 3 2 1 0 Reset
GATE CcT M1 MO GATE CcT M1 MO 0x00

Figure 5.1 Timer 0, 1 Control Mode Register
Note: GATE - Gating control
1: GATE pind} TRx pin 25 ‘1’01 AE O MEt Timer x7} S&t&t
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0: TRx pin0O| ‘1’9l AFEfO| A2t Timer x7} SX&tst
CT - Counter or timer select bit
1: Counter mode, Timer x = Tx pin2| AMZE counting®t
0: Timer mode, L{E clock@ 2 T Ztsh
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 SZtH|0{ bit
1: Enabled
0: Disabled
TR1 - Timer 1 S&K|0f bit
1: Enabled
0: Disabled

QF Y= pinS, GATEOR} GATE1= pulseQ| Z5 FZF57| ?lot 82 AH8E + ULt

5.1.2 Interrupts

Timer0, 1 interruptOf CHSt bitSS OF2{ 0| LIEFLHRUALCE. IE registerE O|E3|A interruptE

togglezt &= QUCt. 2|1 interruptE2| SM+=2|= IPregisterE O|&38A HO{g %= QICt.

ES
IE (OxA8)

7 6 5 4 3 2 1 0 Reset
EA - ET2 ES ET1 EX1 ETO EX0 0x00
Figure 5.3 Interrupt Enable Register

Note: EA - Enable global interrupts
ETO - Enable Timer0 interrupts
ET1- Enable Timer1 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 Timer0O interrupts

Unimplemented bit - Read as 0 or 1
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TCON (0x88)
4 3 2 1 0 Reset

TRO IE1 IT1 IEO ITO 0x00

7 6 5

TF1 TR1 TFO
Figure 5.5 Timer 0, 1 Configuration Register

TFO - TimerO interrupt (overflow) flag= processor?} interrupt routineZ

Note:
HMe|g i Xts22 clear=Ct.
TF1 - Timer1 interrupt (overflow) flag= processor?} interrupt routine2

Melg i Xts22 clearE Ch.

InterruptE EMA|Z7|= BE bitE2 hardware?} O-XH7HX| 2 softwareE O|23A set=2
QICt. Z, interruptS softwarel| Q|sf EFMgt =& Q1 FAE =L QICt.

cleargt £~ o
Table 5.3 Timer0O, 1 interrupts
Interrupt Function Active Flag Resets  Vector  Natural Priority
Flag Level/Edge
TFO Internal, Timer0Q - Hardware 0x0B 2
TF1 Internal, Timer1 - Hardware 0x1B 4

5.1.3 Timer0 - Mode0

TimerO= 13bit register (8bit: Timer, 5bit: prescaler) & &38| X O{& %= ULt 2= count
(valid bits) 7} 10| 022 H}H, Timer0 interrupt flag TFO= set=lC}. Timer= TCON.4 = 1
0|11 TMOD.3 =0 =2 GATEO = 1 9 MEJOAM A|ZH=ICH TMOD.3 =12 A TIOZMN 2E

22 GATEO= Timer07f pulse width ZHE & £ QYT = SHCt. Mode00| A 13bit register=
49| 3bit= AMESIA| Q4=Ct. Of2ff Figure

THOS| 8bite} TLOQ| &Ll 5bitE AtEZSICt. TLOO| 4
5.60{ Timer02| mode01xE LIEFLHRALCE.

BB.4736MHz
D_h 1/12 TMOD.2=0
N / TLO THO
. » » TCON.5 —
i T/ i 5 bit g bit
| TMOD.2=1 .
TCON.4
TMOD. 3 ]
GATED

Figure 5.6 Timer CounterO, Mode0: 13-Bit Timer/Counter
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5.1.4 Timer0O - Mode1
Mode1& timer register7} 16bit2 SEEICH= HES X QSHH Mode02t ZICl. 1 #X= Of
2l Figure 5.70{ L}EFLYQICE.

BR.4736MHz
[ > iy TRODZSD
1 / TLO THO
| ——p » TCON.5 |»
- T/ | Mode1 8bit| 8 bit
TMOD. 2=1 |
>
TCON,4
TMOD. 3 L
GATED

Figure 5.7 Timer/CounterO, Mode1: 16-Bit Timer/Counter

5.1.5 TimerO - Mode2
Mode2= TLOQ| 8bitE timer/counter register2 AF&3tCt. OverflowZt 2MSIH TLO= THO

of ge a2z XAS22 reloadglCh. THOS| g2 reloadEl =0|&= HOHX| =Lt

BB.4736MHz
> 112 jTMUD-H
./ TLO
T/ | ® S » TCON.5 |—»
I 8 bit
TO
TMOD.2=1 ;
> e Set Interrupt
TCON.4 request
TMOD.3 [ '
THO
8 bit
GATED

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

5.1.6 Timer0 - Mode3

0| REO|A= TLO2F THOZI & 70| counterZ2 L}¥ICt CHE Figure= Timer02| Mode3 &
xS HO{ZCt TLOS= TimerO control bit (C/T, GATE, TRO, GATEO, TFO)Z O|23|| X|0fStCt.
2|10 THO= Timer12| TR1G| 28 M O{E|D interrupt &2 TF1 (interrupt flag)E O|&
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SICE. Mode3& 7|2 8-bit timer/counterZ} Z st A AT &= QIC}. Timer07} Mode3
2 AMNEED 2 [, Timerl2 AAE Mode3Z turn on/offEh & Q1 X UYOHW,
serial channelQ| baud-rate generator2 A2 E £ QLC}. 2|10 Timer1Q| QIHHEE At

51X @Ot E|= applicationOf AFEE == QUC|.

./I/ THO
| g b TCON.7 —»
I 8 bit
+ Interrupt
TCON.6 request
BE.47316MHz TMOD.2=0
[ > 1112 3
4 J TLO
: ® > pl TCON.5 —»
TO I 8 bit
| TMOD.Z:‘IT
Interrupt
TCON.4 Fequsst
TMOD.3 b D—
GATED

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

5.1.7 Timer1 - Mode0

Timer12 13bit register (8bit: Timer, 5bit: prescaler) & &38| X O{& %= ULt 2= count
(valid bits) 7} 10| 022 H}RE, Timer1 interrupt flag TF1.2 set=lC}. Timer= TCON.6 = 1
0|2 TMOD.6 = 0 =2 GATET = 1 ©f AEfO|M AJZHEICE TMOD.7 = 12 4% #o=2M 9=
Q24 GATE12 Timer10| pulse width EF & & = QT E SICt. Mode00| Al 13bit register=
TH192| 8bite} TL12| 3}l 5bitE AL2SCt. TL129| A9 3bite AFESIKX| U=LCh. Of2f Figure
5.100{ Timer12| mode0OF=xE L}EILY QLY.
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BB.4736MHz
[ > iy TH0D.0=0
/ TL1 TH1
| . = » TCON.7 |—»
% T/ | 5bit | 8 bit
i |
D TMOD.6=1 Interru pt
TCON. 6 request
TMOD.7 L
GATE1

Figure 5.10 Timer/Counter1, Mode0O: 13-Bit Timer/Counter

5.1.8 Timer1 - Mode1
Mode12 timer register?7 16bit2 SXEECHeE HS X 25tH ModeO2t ZLCh 1 X Of

2§ Figure 5.110] L}EFLYQACE.

88.4736MHz
[ > iy TH0D.0=0
/ TL1 TH1
| . > » TCOMN.7 |—»
% T/ | 8bit | 8 bit
i |
D TMOD.6=1 Interru pt
TCON.& request
TMOD.7 =
GATE1

Figure 5.11 Timer/Counter1, Mode1: 16-Bit Timers/Counters

5.1.9 Timer1 - Mode2
Mode2= TL19| 8bit= O|23f| M| O{SHCE. Overflow7} LHAISIH TF1S setdt TL19| 8bite
7

TH10| XZEtEl 8bit2 A= O Z reloadZICt. Reload® TH1 72 H3BIX| QU=C}.
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8B.4736MHz
[ > iy TH0D.0=0
1 ; TL
s’f . > ! » TCON.7 |—»
% T/. | 8 bit
— TMOD. 6=1 |
LXK Set Interrupt
TCON.6 1 request
TMOD.7 = '
— TH1
8 bit
GATE1

Figure 5.12 Timer/Counter1, Mode2: 8-Bit Timer/Counter with Auto-Reload

5.1.10 Timer1 - Mode3
Timer10| Mode32 2 T Ztgt 420+, 0|0 Timer00|Al Mode3SZ Timer1t& A5t U
7] 20| TR1E 022 MAEsH Z{a} ZCl. XIM|et 5XE2 5.1.6 ‘Timer0-Mode3’S X1 3}7|

—

HF2tCt

5.2 Timer2

5.2.1 Overview
Timer22| pin7|sE2 Of2ff EH|o|E0o]| ™H2|3tgCt. ZE pinEE Etb sk (unidirectional)

0|1 tri-state &3 pinO|Lt LHEAMS = QiCt.

Table 5.4 Timer2 Pin Description

Pin Active  Type Pu/Pd Description
T2/FA1 Falling I - Timer2 external clock input
T2EX/FA2 Falling I - Timer2 capture/reload trigger

W7100A2| Timer2= HZET 8051 Timer22 &tHSIH Z2H=EICE Timer2= TH2/TL2
(0xCD/0xCC) counter registers, RLDH/RLDL (OxCB, OxCA) capture registers, T2CON (0xC8)
control register & 57{9| SFRO| 9|38l X|O{=ICt. Timer2= T2CON register?| bit& A}

o

of ofzf H|o|1t Zt0| 37tX| modeZ SXrSHC).

Table 5.5 Timer2 Modes

RCLK,TCLK CPRL2 TR2 Function Description

0 0 1 16-bit auto-reload mode. TF2 bit= Timer2 overflow7}
B MBI setk|11, TH22} TL2 register= RLDH2} RLDL

| MEE o2 reloadElCt.

2
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0 1 1 16-bit capture mode. Timer2 overflow7} ZMSIH TF2
bit7t setk|1 EXEN2=1, T2EX pinO| falling edged [,
TH22t TL2register g2 RLDHR} RLDLOf| X Z=ICt.

1 X 1 UART interfaceE 2|3t 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® [ EXF2&= setZ=ICf. HIEA| softwa
reE £l cleardlOf StC}.
RCLK - Receive clock enable
0: UART receiver= Timer1 overflow pulsesOf 2|3} clockZ!
1: UART receiver= Timer2 overflow pulsesO| 2|3} clockE!
TCLK - Transmit clock enable
0: UART transmitter= Timer1 overflow pulsesO 2|8} clockZ!
1: UART transmitter= Timer2 overflow pulses0| 2|3} clockZ!
EXEN2 - Enable T2EX pin functionality
0: Ignore T2EX events
1: T2EX pinO| falling edge¥ [ capture=2 reloadE 2%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 overflowMA| =2 T2EX pinO| falling edgeO|1 EXEN2=1
Ol A2 XIZOZ reload 2. RCLK=2 TCLK7} setk|H, O| bite
S AE|D Timer2 overflow2 M A|0f| Xt52 2 reloadE

1: EXEN2=10|10 T2EX pinO| falling edge® [} captureZ/ds}
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88.4736MHz
C——w1/12 j T2C0N.1=0

T2CON.1=1

T2CON.2 ‘\
o
| TL2 TH2
8 bit 8 bit
i |
Lo p Ul
RLOL RLDH
8 bit 8 bit

Interrupt

[ |
T2CON.3  TZ2EX

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

5.2.2 Interrupts
Timer29| interrupt bitS2 Of2f{Qt ZLCt. IE registerE A5G interruptE toggle™ = QU

1, interrupt M+=2|= IPregisterE Edf A™E £ QICt.

IE (0XA8)
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 (OxB8)
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, BtEA| softwareZ cleardsl|F Of &.
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0| flag= RCLK =& TCLK7} set=l AR setk|X| QU=C}.

88.4736MHz
C———» 1/12 '—JTICDNJ:G

n ‘

T2CON.1=1

T2CON.2
— -

| TL2 TH2
[ TICON.7—»
8 bit 8 bit

Interrupt
T2CON.3 4; 4; request
_—\‘I Eapture RLDL RLDH

|

L2, | 8 bit 8 bit

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

InterruptE g0 AHAZ BE bitE hardwarell OrEH7FX| 2 softwared|| Q|8 cleark|
L} setE £= QICt. Z, interruptEE software0]| 2|8l ZME|HLE =AZE =5 QICt.

Table 5.6 Timer2 Interrupt

Interrupt Function Active Flag Resets  Vector  Natural Priority
Flag Level/Edge
TF2 Internal, Timer2 - Software 0x2B 6
2FMSHCH. Ox2B

EXEN2 bit7} setZ|0{ QU1 T2EX pinO| falling edge®! [ Timer2 interrupt7} £

vectorE O|Z2d|A EXF2= O] interruptOf 2|38l set=ICt. SHX|2F TF2 flage HHSIX| Q10 8

T

x| ElCh,

59
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88.4736MHz -
——p» 1 1
TZCON.1=0 <—From Timert OV
1/2
?l—ISMDDU
T2ZCON.1=1
T2CON.2 ;\
C—=—
' TL2 TH2
Interrupt request | 3 & |
8 bit 8 bit \
JL ﬂ; JL /_| F—l RCLK n———»{1/16 |- RXC
RLDL RLDH
8 bit 8 bit 1l 9 |
] TCLK®———| 1/16 |- TXC
T2CON.3 T2EX

Figure 5.19 Timer2 for Baud Rate Generator Mode
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6 UART

W7100A2| UART= =Al1f £XMO0| A0 7%t full duplex modeZ SZASHCE. W7100A=
double-buffer& 7}X|2 A7| IjZE0| receiver= CIS Z US| £=AMAIZ HY

of SEotAl &0t O HOIHE %X XRSIEHELE, overrun 02 = ZHASHX
Xt =0f, SBUF= receive register2 HE OO|EHHE QI&=Ct. BIHZ &
transmit register0f| H|O|E{E load3tCt. W7100A2| UART= & 47}X| modeE (X1 /U=0G
1 % StLte S7|4Alo|n LIHX| 37FX|= H] 57| 2AI0|Ct. Mode22t 32 multiprocessor
communicationS |3t EYst 7|58 7tX|D QUL 0] 7|52 SCON register®| SM2 bitE
settingst0] AF2% %= QILC|. Master processor= * R address byte0] slave processorE Al
#Hal &~ Qe MEE EHOLA £ AISICE Address byte= 9HHR| bit7} 10|11 data byte= 9EHF
bit7} 022 ZtZt C}2Ct SM2 = 191 A2 data byte= slaveOf|| OFF & interrupt= ZEAA|
Z|X] FZAX|2E address byte= EE= slaveS0| interruptE 2HAHA|Z ZO|CH. O] &AL

interrupt7} 25t slave= SM2 bitE clearstl O|0{AM Z=AlZE data byte2| £=AME

MOIHEE

+9-_

A
T
Ot =C}. Read=
=<
=)

=
—

0.

M
rok

H|

_

HSIX| X2 slaves= SM2 bitE set ¢t {2 £=4lT|= data byteE FA|BIC
UARTS| pin7|5S2 Of2f H|O|20| LtEHLHRAC.
Table 6.1 UART Pin Description

InterruptZ 2

—_—

FC}.

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

W7100A2| UART= EZF 80512 UARTQ} 2tHM38| s st=ICt 23 register& 2 A] SBUF (0x99),
SCON (0x98), PCON (0x87), IE (0xA8), IP (0xB8)7} QIC}. UART data buffer (SBUF)= transmit,
receive 27|Q| register2 M| 0| QCt. SBUF transmit register0f| C|O|E{E A M send 1tHO|

A|ZHE| 0 SBUF receive register0f| Cf|O|E{ 7} writek|™ receivelt™d 0| A|ZtE=ICE,

SBUF (0x99)
7 6 5 4 3 2 1 0 Reset
SB7 SBé6 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 B8 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 30X 91 B &4l data bit. 0| bite MCU S0 et
2}EICt (parity check, multiprocessor communication, etc.).
RB8 - Mode2 2 30i|A #=4I HO|EQ| 9 W bit. Mode10f|A{ SM27} 00|H
RB082 stop bitO| 11, Mode0Of|A| O] bite= ALK =L},

UARTS| 47tX| modeSS Of2f H|O|S0f LIEFLH QAL

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

UARTC| baud rateA|+t2 Oz H|O|20f LFEFLHRUALCE.

Table 6.3 UART Baud Rates

Mode Baud Rate
Mode0 fosc/12

Mode1,3 Time1 overflow rate=Z2 Timer2 overflow rate
Mode2 SMODO =0  fgpsc/64

SMODO =1 fosc/32

OfZf et Z0| SMODO bit= PCON registerd Q/LCt.

PCON (0x87)

7

6 5 4 3 2 1 0 Reset

SMODO

SMOD1 - PWE - 0 0 0 0x00

6.1

Figure 6.3 UART Bits in Power Configuration Register

SMODO - Bit for UART baud rate

Unimplemented bit - Read as 0 or 1
Bits 2-0= HIEA| 00|0{OF &

Interrupts

UART interrupt?} 2tHEl bitES Of2f 0 LtELLYRUCE. Interrupt= IE register0f| 2|3 toggle
P

T3 interruptE2o| M= |

registerS 0|83 A siCt.

E (OxA8)

6 5 4 3 2 1 0 Reset

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 (0xB8)
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 TBO8 RB0O8 T RI 0x00

Figure 6.6 UART Configuration Register
Note: TI - Transmit interrupt flag, serial M£0| ELIH XSO =2 setZl, HIEA| s
oftwareZ cleard}{Of &
RI - Receive interrupt flag, serial £=410| ELIH XSO ZE setZl, HIEA|
softwareZ cleard{OF &t

tE2 hardwareQt OFEHZLX| 2 software0f 2|8f| cleark| 7Lt setZ
software0f o[ AME|HLE FAE 5= QUCH

=S
Table 6.4 UART Interrupt

A

Interrupt M0 2S5t bi
T ALk F, interrupts 2

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

6.2 Mode0, Synchronous

TXD &3 shift clockO|Ct. ModeOOj| Al baud rate= CLK clock FL}£=2| 1/122 1L 0

QICt. 20| = LSBSIR| bitE A|ZtoZ = 8bitE0| MEEICt =412 SCONQ| Rl = 0, REN =
12 MEslo] %73 BiCh.

cik il (LU { QU J HIIE I
cliiz | i i\ I I fi i f fi I i\
SEUF_write | |
sand || II
SUF _shift fi n it n i it n I
RED T oo ¥ of ) ©bF ¥ B3 | 04 Y ©5 ) O Y ©OF ]
Ll I S S S GRS ST S R (N S N T S T |
ti | —

Figure 6.7 Timing Diagram for UART Transmission Mode0 (clk = 88.4736 MHz)

W7100A Datasheet v1.2.1 63




@}Znet

6.3 Mode 1, 8-Bit UART, Variable Baud Rate, Timer 1 or 2
Clock Source

A|Z} bit (&4 0), HO|E{ 8bit (LSB2 A|ZtCZ), MX| bit (&AH) = 10bit2 M&SHC. O
1

=2 O
O[Ef =4I So= Al bit2 ST

I 7|8 St=C|. 1 C}E 8bit= SBUFY| MA x| A
K| bit= SFR SCON (0x98)2| RB08 flagE triggerstCt. Baud rate= Timeri=2 22| MHQ|

2 EEE £ QICt Timer2E 0|2% A2 T2CON (0xC8) register2| TCLK2} RCLK bitE setdf

wem || fi fl Il f\ A fi f\ ! i il
SBUF_write | ]|
send _I |
SHUF_shitt i} Ml i fi i fi i} |l i}
RXD
TiD — | START [~ W | ©O1 | ©Dr | bi |y B4 Y B | O& | 07 ] S0P
t —

Figure 6.8 Timing Diagram for UART Transmission Mode1

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

Mode2+= Baud rate”?} CLK clock FI£=92| 1/32=22 1/649 HE X 2|5t1= modeldt A
O| QA}SICE. Mode2= A|ZEE bit (&4 0), O|O|E| 8 bit (LSBE A|XtS &), programmable bit
(9™ bit), MX| bit (ZA 1)Q| 11bit 7t M&E|7Lt 2=AlIZICt. Programmable 9™ bit = parity
check bit0] AF2EICH. Mode20j M= HM& =0 9™ bit7} SCONS| TBO8 bit0f| XZEHEICE Al
Z 0= 9™ bit7} SCONQ| RBO8 bit0f X ZH=IC},

vk | f I I A\ 1\ I A | 1 I |
SBUF_writa | ]

send | 1
SBUF_shift | | 1 i 1 1 | | | 1

RED

%o [T\ staRy [T GO, Yy ®1 | Of | O3 | ©4 | o5 f ©& { ©F | TER | TP

il T

Figure 6.9 Timing Diagram for UART Transmission Mode2

6.5 Mode 3, 9-Bit UART, Variable Baud Rate, Timer1 or 2
Clock Source

Mode3+= baud rate?} ZIBI&O|2= B E H 23l1+= mode22t ZLC}t. REN = 191 AL G|O|
B2 2A& 4 97

S £AMg £ Q1 baud rate= Timer1=2 Timer22| A™HO| w2} E2RICE Timer29|

=
clockg AtE235t= Z20|= T2CON (0xC8) register®| TCLK?} RCLK bitE A7 o|{OF SHL}.

= =20

teek | f| | | fi f f\ Il I | | |\ | -
SBLF_writa | ]]
send | , |
SEF_shit I\ | fl I fl I\ | | | N
RED
%00 [T\ svamy [T GO Yy ®i1 | 0Of | O3 | B4 | o5 | ©& { ©F | TER | STOF
i T

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(0xCB), RLDL(0xCA)
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(0xF0) 224(0xEOQ) 65344(0XFF40)
19200 244(0xF4) 232(0OxE8) 65392 (0XFF70)
28800 248(0xF8) 240(0xF0) 65440(0xFFAQ)
38400 250(0xFA) 244(0xF4) 65464 (0XFFB8)
57600 252(0xFC) 248(0xF8) 65488(0xFFDO)
115200 254(0xFE) 252(0xFC) 65512 (0xFFES8)
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+= O}2ff Figure 7.11} Zt0| A|AE! main clockyt HZAEZ dividerS0| 29|

mo o

ZtSICt, Dividere| =212 CKCON (0xC8) register®| WD[1:0] bitEE MEiE %= Q11 O|A

x

0|2 M timeout F=7|E& M™ET 4= QUCL. TimeoutO| ZLMSIH, interrupt flag7t sett|n A
MO el A|AE! resetO] A3 £~ QICL Interrupt enable bit2t global interrupt?} enable
Z|O{QICHH, interrupt= HAXMOZ SXHSH Z{0|C}. Resetd} interrupt= 2tF 3| HIHo 7|5
O|Ct. r}2tA timeoutO| L ¥SHH 2+2f O|Z4E QXS &0 Wt D5 SESHAL StLt

B SXBHEE B 4 QUCh

clk
——» 2" » 27 o 2° y
b
WD1 ——» :
Timeout Selector
WDO ———»]

&— WDIF Watchdog
EWDl —— Interrupt

{512 clk Delay RESET

EWT

Figure 7.1 Watchdog Timer Structure

7.2 Interrupts
Watchdog interrupt?} 223t bit

St 2 Of2jet ZLCt. Interrupt= IE (0xA8)2 EIE (OxE8)
H interrupt M =2|= EIP (0xF8) registerE Edf| A

e 4= QILC} IEE EADbitE ™SOS Z M global interrupt A|AEIS X O 5= QILCt.

=
=
o

registerE O|&3jA, A1 & 5= U

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 EINT5 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 bit2} El
E SFRO| EWDI bite} HAH |0 QLC}. SoftwareE WDIFE MM T i
nterrupt?} enableZl Z2Watchdog interrupt7} 2hAist Z40|Ct. WDI
F bit= Timed Access RegisterS O|2%d||A] HIEA| interrupt servic
eZE|I0| A softwareZ cleardl{Of StCt. ‘Timed Access’1HH-2 sectio
n 7.8 ‘Timed Access’E %fZxdsl7| HfEtCt.
E interrupt2® bitE2 hardware0| 2|3t Zdut T AUSHH softwarelf 2|8 setT|7HLt
clearg #= QUCt. Z, interruptE&2 softwared] 2|8 MME|HLE FA E £ QJUCEH.
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®| SZttHE Cr210t ZCH Timeout intervalE 7|3} 3t CH2
system2 resetd}t™ Watchdog RWT bitES 53| reset=Ct. EWT (Enable Watchdog Timer
reset = WDCON.1) bitE MMl reset modeES MHSICI. AKXt timerZt H3|El timeout
AlZHO| EEHSL7| M softwareES E£3 Watchdog TimerS reset® %= QUCt Timeout™Of RWT
(Reset Watchdog Timer = WDCON.0) bitES sets}0] reset2 JMCIH timer= CHA| A|ZHE! Z{0|
Ct. StX|2F timeout7tX| RWT bitE setdtX| RARUCHH, Watchdog2 MCUE reset® Zi0|LCt.
Softwared]| 2|3l RWT bitE setst™, RWT bite= XIS 92 clearzlC}. ResetO| EHAHSHH, WTRF
(Watchdog Timer reset Flag = WDCON.2) bite= XSO Z set E ZIO|Ct. HX|2F, O] bite=
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software0]| Q|8 HtEA| ZI& cleardlOf StC}.

7.4 Simple Timer

Watchdog Timer= reset modeE AE3IX| 0 (EWT = 0) interruptE % 7|3}5tH (EWDI =
0) 25 timer2M A% £ QICt. Timer= WD[1:0]0 O|2] AHE= ZIHX| countE ot
timeoutO| EHAM3SIMH Watchdog interrupt flagE set@ ZIO|Ct. O] [ RWT bitE M™ETIOCZ M
timer= &AM SEHE 4= QUL WDIF bite softwareZ Ed MLt resetS S3ff clearst
QICt. Watchdog interrupt= 7| timerE 2 3sl= 220 AT = UL} Interrupte= EWDI
(Enable WatchDog timer Interrupt = EIE.4) bitE A7 5l0{ enables|d, timeoutO| M WS
I Watchdog Timer= WDIF bitE set2} Z{0|Ct. EA bit7} enableT|O{ ULCIH interrupt7f EHAH
o Zolct.

WDIF= Watchdog resetO] =2AMSE7| 512 clockT 0| set=lCt= ME HAGHOF L}
Watchdog interrupt= HFEA| software0|| 9|3 cleark|{Of SHC}. Watchdog interruptE &
S| O|83tCtH, Of7|X| 2ot errord 2 A = U= A|AE monitor2M ALEZ = QI

C}.

7.5 System Monitor
WDCON SFRQO| EWT bitE A7 5IH Watchdog timeoutO| M-S [ W7100A= resetZ=ICt.

o
2 0|&83}0f Watchdog TimerE A|AE monitor2 ALEY = QUL O|E S0 AHEXt

ol 7|

71 QK| QU= ZEERELE codeZt MME|D QUCt ZHHSIAE. AFEX}7F 9| E3E codelf= RWT bit
£ F7|H2 = clearst= routineO] QUX|2H EZ2EZ| codelf= 17| 20| Watchdog timeout
O] 25t d W7100A= resetE ZiO[|CL. O] S O[88A SystemO| X % & O O
AS HZ T2 = UL

7.6 Watchdog Related Registers
Watchdog Timer= &2t =0| S SFR bitES ALESICE O|& bitE2 reset source,
.I

interrupt source, software polled timer=22 M 7tX|& Z&st 42843 382 = ULt
bi

Resetd} interrupt= status flagES 7}X|11 QICt. WatchdogEEst timerS Xl A|ZtSHE bitE 7}
X3 9Lk,
Table 7.2 Summary for Watchdog Related Bits
Bit Name Register Bit Position Description
EWDI EIE EIE.4 Enable Watchdog Timer Interrupt
PWDI EIP EIP.4 Priority of Watchdog Timer Interrupt
WDI[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 Timer”Z} resetkt|= SO0 = Watchdog Timer SZt2 disable
Z|X| =Ch OfF MM0|M WatchdogE H|Of5t= bitS0i CHojA HHe Zo|Ct.
7.7 Watchdog Control
Watchdog M| O] bitES OF2H0f| LEEFLYRICE. O] registerdy access (write) St2{H ‘7.8 Timed
Access Registers’ 18 S X Of SHC}.
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} setT|™ Watchdog Timer rese
to| HAMSICE, SFX| 2 softwareE S8l 0| flagE enabledt™ Watchd
og Timer reset2 triggert|X| U =C}. Resetdt’d St O] flage soft
ware0]| 9|8l clearT|{Of StCt. OtQF EWT bit7} cleark|™ Watchdog
Timers O O& SXts1X| erh.

EWT - Enable the Watchdog Timer reset. O| bit= Watchdog TimerZ} mic
rocontrollerE resetst =& K| 0{$tCt. Watchdog Timer”} Watchdog in
terruptE YHSt= 7|50= OFRH FS FX| =Lt Of bitE
H|Oo{5le{™ Timed Access 1tHE O|23|0F 3L},

0: Watchdog Timer timeoutO| EtM3S|E microcontrollerE resetdt
x| g
1: Watchdog Timer timeoutO| 2fA#&} ™ microcontrollerE resetst

RWT - Watchdog TimerE reset®&l. RWT= Watchdog Timer countE reset
SICt. Watchdog TimerZ} expirek|7| ® 0| Timed Accessit’d S HIE
Al 7{X{OF &ICt. RWTZt enableXEf™ Reset=2 interrupt7f EfAlist
C}.

Unimplemented bit - Read as 0 or 1

Oz Ef|0]=& Watchdog control bitE°| 7|52 ™e|gt ZO|Ct.

Table 7.3 Watchdog Bits and Actions

EWT EWDI WDIF  Result

X X 0 Watchdogg AMRSIX| %S

0 0 1 Watchdog timeoutO| ZHAIS|E interrupt= SHAISIX| e
0 1 1 Watchdog interrupt2hA4

1 0 1 Watchdog timeoutO| EHASHI T interrupts EHARSIX| %S

TimeoutO| EtAHSET 512 clock@H0| RWT bitE setstX| Ao ™

Watchdog Timer resetO| 2hAist
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1 1 1 Watchdog interrupt 2fAiSH TimeoutO| 2HAS 10 512 clock QO

o
RWT bitE setstX| QO™ Watchdog Timer resetO| HZAlish

7.7.1 Clock Control

Watchdog timeout7|= WD[1:0] bitE O|&3|A AHSCE WD[1:0] bite= Of2i2F Z 0|
CKCON registerLj £-0f QUC}.

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 X7 clockO] HZAE|0{QULCt. Watchdog timeoutFE7|+= WD[1:0] bitOf
2} ofgfef &0l 47tX| & MEHE £~ QICt *W7100A clock frequency = 88.4736MHz
Table 7.4 Watchdog Intervals

WDI[1:0] Watchdog Interval Number of Clocks
00 2V 131072
01 2% 1048576
10 25 8388608
11 2% 67108864

T

Watchdog resetO| enableT|™ interrupt®} *F-i,j010| timeout® 512 clockO| X|L}H resetO|
ME

FASICH, 1222 AlX| Watchdog timeout &zl Watchdog interval0f| 512 clocks
20| ElCt.

r9_+ru

7.8 Timed Access Registers

WDCONE timed access register0|7| 20| H|™HAXQI M7|5ZEHaccidental write)2 HbX|
57| Qo HFEA] of2fel &2 uPHE HMA writedtCh. TA= SFR address| OxC70] @[X|t
C}.

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

;Any direct addressing instruction writing timed access register

TA SFRZ 9|9t Z+e @AM 2 writest 1 WDCON SFRO| Ztg HZSICE. WDCONS| Zte 7
2 M= Of™ ol Z2 1gs AHMOp ohLt.

Table 7.5 Timed Access Registers

Register name Description

WDCON(0xD8) Watchdog configuration
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8 TCPIPCore

8.1 Memory Map

TCPIPCore= Of2f 12X 3 Common register®} SOCKET register, TX memory, RX memory?2|
xtoz 2y oot

Qi FEDDOD ]
i Comnmen Registers
O FEDDIY
OxFEDDIS
Reserved
O FEIFFF
(e FE4O00
Sackel Registers
[ FE4TFF
O FE4R00
Reserved
O<FETFFF
0x:FEBDOO
TX Memory
IxFEBFFF
OmFECODD
RX Memory
OxFEFFFF

Figure 8.1 TCPIPCore Memory Map

8.2 Registers list

8.2.1 Common Registers

Address offset Symbol Description
OxFEO000 MR Mode Register
0xFEO001 GARO
0xFE0002 GAR1
GAR (Gateway Address Register)
OxFEO0003 GAR2
OxFE0004 GAR3
0xFE0005 SUBRO
0xFE0006 SUBR1
SUBR (Subnet Mask Register)
OxFE0007 SUBR2
OxFE0008 SUBR3
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OxFEO0009 SHARO
OxFEOOOA SHAR1
O0xFEO00B SHAR2
SHAR (Source Hardware Address Register)
O0xFE000C SHAR3
OxFEOOOD SHAR4
OxFEOOOE SHAR5S
OxFEOOOF SIPRO
OxFE0010 SIPR1
SIPR (Source IP Address Register)
OxFE0011 SIPR2
OxFEO0012 SIPR3
OxFEO0013
Reserved
OxFEO0014
OxFEO0015 IR Interrupt Register
OxFEOO16 IMR Interrupt Mask Register
OxFE0017 RTRO
RTR (Retransmission Timeout-value Register)
OxFE0018 RTR1
OxFE0019 RCR RCR (Retransmission Retry-count Register)
OxFEOO1A
Reserved
OxFEOO1B
OxFEO001C PATRO
PART (PPPoE Authentication Register)
OxFEO01D PATR1
OxFEOO1E PPPALGO PPPoE Authentication Algorithm Register
OxFEOO1F VERSIONR W7100A Version Register
OxFE0020
~ Reserved
OxFE0027
O0xFE0028 PTIMER PPP Link Control Protocol Request Timer Register
O0xFE0029 PMAGIC PPP LCP Magic Number Register
OxFEO002A
~ Reserved
OxFEOO2F
OxFE0030 INTLEVELO
INTLEVEL (Interrupt Low Level Timer Register)
OxFE0031 INTLEVEL1
OxFE0032
Reserved
OxFE0033
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OxFEO034 IR2

SOCKET Interrupt Register

8.2.2 SOCKET Registers

Address offset Symbol Description
0xFE4000 SO_MR SOCKET 0 Mode Register
O0xFE4001 SO_CR SOCKET 0 Command Register
0xFE4002 SO_IR SOCKET 0 Interrupt Register
0xFE4003 SO_SR SOCKET 0 SOCKET Status Register
0xFE4004 SO_PORTO
SO_PORT (SOCKET 0 Source Port Register)
0xFE4005 SO_PORT1
0xFE4006 SO_DHARO
0xFE4007 SO_DHAR1
0xFE4008 SO_DHAR2
SO_DHAR (SOCKET 0 Destination Hardware Address Register)
0xFE4009 SO_DHAR3
OxFE400A SO_DHAR4
OxFE400B SO_DHAR5
OxFE400C SO_DIPRO
0xFE400D 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)
O0xFE4013 SO_MSSR1
SOCKET 0 Protocol of IP Header Field Register in IP raw
OxFE4014 SO_PROTO
mode
OxFE4015 SO_TOS SOCKET 0 IP Type of Service(TOS) Register
OxFE4016 SO_TTL SOCKET O IP Time to Live(TTL) Register
O0xFE4017
~ 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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0xFE4020 SO_TX_FSRO
OxFEA021 S0_TX_FSR1 SO_TX_FSR (SOCKET 0 Transmit Free Memory Size Register)
0xFE4022 SO_TX_RDO SO_TX_RD
0xFE4023 SO_TX_RD1 (SOCKET 0 Transmit Memory Read Pointer Register)
0xFE4024 SO_TX_WRO SO_TX_WR
0xFE4025 SO_TX_WR1 (SOCKET 0 Transmit Memory Write Pointer Register)
0xFE4026 SO_RX_RSRO | SO_RX_RSR
0xFE4027 SO_RX_RSR1 (SOCKET 0 Received Data Size Register)
0xFE4028 SO_RX_RDO SO_RX_RD
0xFE4029 SO_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)
0xFE402C SO_IMR SOCKET 0 Interrupt Mask Register
OxFE402D SO_FRAGO SO_FRAG
0xFE402E SO_FRAG1 (SOCKET 0 Fragment Field Value in IP Header Register)
OxFE402F

~ Reserved
OxFE40FF
0xFE4100 S1_MR SOCKET 1 Mode Register
OxFE4101 S1_CR SOCKET 1 Command Register
O0xFE4102 S1_IR SOCKET 1 Interrupt Register
OxFE4103 S1_SR SOCKET 1 SOCKET Status Register
0xFE4104 S1_PORTO
OXFEA105 S1_PORT1 S1_PORT (SOCKET 1 Source Port Register)
0xFE4106 S1_DHARO
O0xFE4107 S1_DHAR1
O0xFE4108 S1_DHAR2

S1_DHAR (SOCKET 1 Destination Hardware Address Register)

0xFE4109 S1_DHAR3
OxFE410A S1_DHAR4
OxFE410B S1_DHAR5
OxFE410C S1_DIPRO
OxFE410D S1_DIPR1
OXFEA10F <1 DIPR2 S1_DIPR (SOCKET 1 Destination IP Address Register)
OxFE410F S1_DIPR3
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0xFE4110 S1_DPORTO
ORFEAT 11 <1 DPORT1 S1_DPORT (SOCKET 1 Destination Port Register)
OxFE4112 S1_MSSRO
FEA113 S1_MSSR1 S1_MSSR (SOCKET 1 Maximum Segment Size Register)
OxFE4114 $1_PROTO SOCKET 1 Protocol of IP Header Field Register in IP raw
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
0xFE4120 S1_TX_FSRO
OxFEA121 S1 TX_FSR1 S1_TX_FSR (SOCKET 1 Transmit Free Memory Size Register)
OxFE4122 S1_TX_RDO S1_TX_RD
0xFE4123 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
0xFE4129 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
O0xFE412E S1_FRAG1 (SOCKET 1 Fragment Field Value in IP Header Register)
OxFE412F
~ Reserved
OxFE41FF
0xFE4200 S2_MR SOCKET 2 Mode Register
OxFE4201 S2_CR SOCKET 2 Command Register
O0xFE4202 S2_IR SOCKET 2 Interrupt Register
O0xFE4203 S2_SR SOCKET 2 SOCKET Status Register
0xFE4204 S2_PORTO S2_PORT (SOCKET 2 Source Port Register)
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0xFE4205 S2_PORT1
0xFE4206 S2_DHARO
O0xFE4207 S2_DHAR1
0xFE4208 S2_DHAR2

S2_DHAR (SOCKET 2 Destination Hardware Address Register)
O0xFE4209 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
O0xFE4210 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
0xFE4220 S2_TX_FSRO

S2_TX_FSR (SOCKET 2 Transmit Free Memory Size Register)
OxFE4221 S2_TX_FSR1
OxFE4222 S2_TX_RDO S2_TX_RD
0xFE4223 S2_TX_RD1 (SOCKET 2 Transmit Memory Read Pointer Register)
OxFE4224 S2_TX_WRO0 S2_TX_WR
0xFE4225 S2_TX_WR1 (SOCKET 2 Transmit Memory Write Pointer Register)
O0xFE4226 S2_RX_RSRO

S2_RX_RSR (SOCKET 2 Received Data Size Register)
OxFE4227 S2_RX_RSR1
OxFE4228 S2_RX_RDO S2_RX_RD
0xFE4229 S2_RX_RD1 (SOCKET 2 Receive Memory Read Pointer Register)
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OxFE422A S2_RX_WR0 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
0xFE4300 S3_MR SOCKET 3 Mode Register
O0xFE4301 S3_CR SOCKET 3 Command Register
O0xFE4302 S3_IR SOCKET 3 Interrupt Register
OxFE4303 S3_SR SOCKET 3 SOCKET Status Register
OxFE4304 S3_PORTO
S3_PORT (SOCKET 3 Source Port Register)
0xFE4305 S3_PORT1
0xFE4306 S3_DHARO
OxFE4307 S3_DHART1
S3_DHAR (SOCKET 3 Destination Hardware Address Register)
OxFE4308 S3_DHAR2
OxFE4309 S3_DHAR3
OxFE430A 53_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
0xFE4320 S3_TX_FSRO
S3_TX_FSR (SOCKET 3 Transmit Free Memory Size Register)
O0xFE4321 S3_TX_FSR1
O0xFE4322 S3_TX_RDO S3_TX_RD
OxFE4323 S3_TX_RD1 (SOCKET 3 Transmit Memory Read Pointer Register)
0xFE4324 S3_TX_WRO S3_TX_WR
0xFE4325 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
O0xFE4329 S3_RX_RD1 (SOCKET 3 Receive Memory Read Pointer Register)
OxFE432A S3_RX_WRO0 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
0xFE4400 S4_MR SOCKET 4 Mode Register
0xFE4401 S4_CR SOCKET 4 Command Register
0xFE4402 S4_IR SOCKET 4 Interrupt Register
OxFE4403 S4_SR SOCKET 4 SOCKET Status Register
0xFE4404 S4_PORTO
S4_PORT (SOCKET 4 Source Port Register)
0xFE4405 S4_PORT1
0xFE4406 S4_DHARO
0xFE4407 S4_DHAR1
0xFE4408 S4_DHAR2
S4_DHAR (SOCKET 4 Destination Hardware Address Register)
0xFE4409 S4_DHAR3
OxFE440A S4_DHAR4
0xFE440B S4_DHAR5

W7100A Datasheet v1.2.1

78




@ IZnet

0xFE440C S4_DIPRO
OxFE440D S4_DIPR1

S4_DIPR (SOCKET 4 Destination IP Address Register)
OxFE440E S4_DIPR2
OxFE440F S4_DIPR3
0xFE4410 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
0xFE4420 S4_TX_FSRO

S4_TX_FSR (SOCKET 4 Transmit Free Memory Size Register)
OxFE4421 S4_TX_FSR1
OxFE4422 S4_TX_RDO S4_TX_RD
0xFE4423 S4_TX_RD1 (SOCKET 4 Transmit Memory Read Pointer Register)
OxFE4424 S4_TX_WRO0 S4_TX_WR
0xFE4425 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
0xFE4429 S4_RX_RD1 (SOCKET 4 Receive Memory Read Pointer Register)
OxFE442A S4_RX_WR0 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_FRAG1
OxFE442F

~ Reserved

OxFE44FF
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O0xFE4500 S5_MR SOCKET 5 Mode Register
0xFE4501 S5_CR SOCKET 5 Command Register
0xFE4502 S5_IR SOCKET 5 Interrupt Register
OxFE4503 S5_SR SOCKET 5 SOCKET Status Register
0xFE4504 S5_PORTO
S5_PORT (SOCKET 5 Source Port Register)
0xFE4505 S5_PORT1
0xFE4506 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
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
0xFE4515 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
0xFE4523 S5_TX_RD1 (SOCKET 5 Transmit Memory Read Pointer Register)
OxFE4524 S5_TX_WRO0 S5_TX_WR
0xFE4525 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
0xFE4529 S5_RX_RD1 (SOCKET 5 Receive Memory Read Pointer Register)
OxFE452A S5_RX_WRO0 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
OxFE45FF
0xFE4600 S6_MR SOCKET 6 Mode Register
OxFE4601 S6_CR SOCKET 6 Command Register
0xFE4602 S6_IR SOCKET 6 Interrupt Register
OxFE4603 S6_SR SOCKET 6 SOCKET Status Register
OxFE4604 S6_PORTO
S6_PORT (SOCKET 6 Source Port Register)
0xFE4605 S6_PORT1
0xFE4606 S6_DHARO
OxFE4607 S6_DHAR1
O0xFE4608 S6_DHAR2
S6_DHAR (SOCKET 6 Destination Hardware Address Register)
O0xFE4609 S6_DHAR3
OxFE460A S6_DHAR4
OxFE460B S6_DHAR5
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 56_PROTO SOCKET 6 Protocol of IP Header Field Register in IP raw
mode
0xFE4615 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
0xFE4620 S6_TX_FSRO
OxFEA62 1 56 TX FSR1 S6_TX_FSR (SOCKET 6 Transmit Free Memory Size Register)
OxFE4622 S6_TX_RDO S6_TX_RD
0xFE4623 S6_TX_RD1 (SOCKET 6 Transmit Memory Read Pointer Register)
OxFE4624 S6_TX_WRO S6_TX_WR
0xFE4625 S6_TX_WR1 (SOCKET 6 Transmit Memory Write Pointer Register)
0xFE4626 S6_RX_RSRO
OKFE4627 S6_RX_RSR1 S6_RX_RSR (SOCKET 6 Received Data Size Register)
O0xFE4628 S6_RX_RDO S6_RX_RD
OxFE4629 S6_RX_RD1 (SOCKET 6 Receive Memory Read Pointer Register)
OxFE462A S6_RX_WRO0 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
0xFE4700 S7_MR SOCKET 7 Mode Register
0xFE4701 S7_CR SOCKET 7 Command Register
0xFE4702 S7_IR SOCKET 7 Interrupt Register
OxFE4703 S7_SR SOCKET 7 SOCKET Status Register
O0xFE4704 S7_PORTO
OXFEA705 <7 PORTT S7_PORT (SOCKET 7 Source Port Register)
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O0xFE4706 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 SO_PROTO

mode
O0xFE4715 S7_TOS SOCKET 7 IP Type of Service(TOS) Register
OxFE4716 S7_TTL SOCKET 7 IP Time to Live(TTL) Register
OxFE4717

~ Reserved

OxFE471D
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
0xFE4725 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_WRO0 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
OxFE47FF

8.3 Register Description
8.3.1 Common Register
MR (Mode Register) [R/W] [0XFE0000] [0x00]

MRZ S/W reset, ping block mode, PPPoE mode0f A& =IC}.

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} T resetz0| AZO=Z
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

AR XIT} router@t 42 AtH| Q10| ADSLS AFRSITAF BICHH, O] bit2

‘1’2 M0 ADSL Ao AHZASICE KEA|EH A2 ‘How to connect
ADSL ZAME T 15H7| HEEICE

2 Reserved | Reserved
1 Reserved | Reserved
0 Reserved | Reserved

GAR (Gateway IP Address Register) [R/W] [OXxFE0001 - OxFE0004] [0x00]

GAR2 default gateway addressE& ™3t [ AL SICE.
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Ex) In case of “192.168.0.1”
O0xFEO001 0xFE0002 0xFE0003 0xFE0004
192 (0xCO0) 168 (0xA8) 0 (0x00) 1 (0x01)

SUBR (Subnet Mask Register) [R/W] [0xFEO0O05 - 0xFEO008] [0x00]

SUBRE subnet mask addressE A& E M AF2SHC}.

Ex) In case of “255.255.255.0”
0xFEO0005 0xFEO006 0xFEO007 0xFEO008
255 (OxFF) 255 (0xFF) 255 (OxFF) 0 (0x00)

SHAR (Source Hardware Address Register) [R/W] [0xFE0009 - OxFEOOOE] [0x00]
SHARE Source Hardware addressE A7&™SH [ AL SHC}.
Ex) In case of “00.08.DC.01.02.03”
0xFEO009 OxFEOOOA 0xFEOOO0B 0xFEO00C OxFEOOOD OxFEOOOE
0x00 0x08 0xDC 0x01 0x02 0x03

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

SIPRE Source IP address& A ™sH [ AFE3HC}.

Ex) In case of “192.168.0.2”
O0xFEOQOF 0xFE0010 OxFE0O011 OxFE0012
192 (0xCO0) 168 (0xA8) 0 (0x00) 2 (0x02)

IR (Interrupt Register) [R] [OXFE0015] [0x00]

IR interrupt MO EE THCHST| Q|8 W7100A2] MCUO|A access3tCt. IR bit7} setT|H
O| INT5(nINT5: TCPIPcore interrupt) A& = low AEf assertedT|1l IRQ| 2= bitES clear
SHX| Q= 0|4 highMEfZ WSIX| Y=Lt IRZ MCUO| interruptdl @5 LM A|ZICEH

7 6 5 4 3 2 1 0

CONFLICT | UNREACH PPPoE Reserved | Reserved | Reserved | Reserved | Reserved

Bit Symbol Description

IP Conflict
7 | CONFLICT | ARP 20| Source IP address@t Z2 IP address2&H0| QCHH, O] bite

‘1’2 set=lC}t. 0| bite ‘1’8 write®}lO9 2N ‘0°’CZ clear®t = ULt

Destination unreachable
W7100A= UDP L|O|E &% =0 destination IP address?7} =X5}IX| L=
42 ICMP (Destination Unreachable) packetZ £={3%gt Z40|C}. O] A2

UNREACH bit= ‘1’2 setZIC}. 0| bite ‘1’2 write®tQZMN ‘0’22 clear

6 | UNREACH
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PPPoE Connection Close
5 PPPoE PPPoE modeOjA{ O] bit7} 1’9l AL = PPPoE AZ0O| closed®S L}EfH

Ct. O| bite ‘1’& write2 22N ‘1’9 Z cleard = UL,

Reserved | Reserved

Reserved | Reserved

N | W | N

Reserved | Reserved

1 Reserved | Reserved

0 Reserved | Reserved

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

IMR (Interrupt Mask Register)= interrupt maskings}=0| AFE3SICH. 2t interrupt mask bit=
Interrupt register2 (IR2)Q| bit@} Z'C}. Interrupt mask bit7} sett|O{QUCIH, IR22| S|E bit7}
setT| 2 [ interruptZ} 24 b Z4O|Ct. THQF IMRO| ‘0’92 setZ|0] QUCIH, IR29| BT
bit7} setT|{2tT interrupte 2HASIX| Q42 Z4O|LC}.

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(S1_INT) Interrupt Mask
0 SO_INT IR(SO_INT) Interrupt Mask

RTR (Retry Time-period Register) [R/W] [OxFE0017 - OxFEO018] [0x07D0]
RTRE timeout F=7|& MXSICt. O| registerOf| A 1Zt0| Zt= 2|0|&= 100us2} ZC}. Default
timeout2 2000 (0x07D0) Z, 200msO|LCt.
Ex) For 400ms configuration, set as 4000(0x0FAQ)

OxFE0017 OxFE0018
OxOF O0xAQ
Otof peerz2 RE SEO| iALE HOHTl timeoutA|Zt 2L} delay?t ZOIE 42 X &0

I-AH‘oI:|-|:|-
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RCR (Retry Count Register) [R/W] [0xFE0019] [0x08]

RCRS T T& 242 MY O X M&Z47 RRY| MIE 34 o4z iy
42, Timeout Interrupt”} &M 3SICEH (SOCKETn Interrupt Register (Sn_IR)2| TIMEOUT bit= ‘1’
2 MHH™ECEH)TCP EAQI AL, Sn_IR(TIMEOUT)= ‘1’4t SA|0| Sn_SRQ| Zr0| ‘SOCK_CLOSED’
2 BHAEICE X3 TCP E410] Ot A2, Sn_IR(TIMEOUT) = ‘1’2 M| Sn_SRO| Zt2
HE X F=Ct.

W7100A0 | M{= RTRZ} RCRZ Data Z|F£L9| AjZtdt sI=E M™T £= QULCEH W7100A9|
Timeout2 ARP retransmission timeoutl} TCP retransmission timeout 27}X| 0| 9|8l grAist %=
QICt. THX ARP(“RFC 826” %=, http://www.ietf.org/rfc.html) retransmission timeoutg 4!
T E M, W7100A= IP, UDP, TCPE 0|83t EAIA| ACHEIO| IP addressZ MAC address= 27|
8 XFs2E ARP-requestE M &SiCE O|Mf ACHEFS| ARP-response =42 7|Ci2|=(0|,
RTRe| AMH™ LCH7| AlZt =9t ARP-responsel| #=Al0| ¢OM™ TimeoutO| EHM3SI1 ARP-
requestE RetransmissionstCt. O|QF 22 22 ‘RCR + 1’0+E HIES}A =L}

‘RCR + 1’7§2] ARP-request retransmissionO| LO{Lt11, 10{| C§St ARP-responseZf QICHH,
Final timeoutO| 2tAMSIAH |10, Sn_IR(TIMEOUT) = ‘1’ =IC},

ARP-request| Final timeout(ARP timeout) Zf2 Ct=21f ZCt.

-

ARP;o= (RTRX 0.1ms ) X (RCR + 1)

TCP packet retransmission timeoutS AI{E M, W7100A= TCP packet (SYN, FIN, RST, DATA
packet)2 F&St 10| CHSE Acknowledgment(ACK)2 RTRIb RCRO| Q|sff M™M= CHZ| Al
¢ e ZItte[A =t ojif diiEe 2R E ACKZE Gl TimeoutO] St O[O 2
WO TCP packet2 Retransmission$tCt. 0|t Z2 A2 ‘RCR + 1’0tF HHESIA EZICEH

_‘RCR + 1’7l|2| TCP packet retransmission0| 2O{L}11, 10| CH$t ACK £=210| QICtH, Final
timeoutO| 2MSA T2, Sn_IR(TIMEOUT) = ‘1’4df S A|0| Sn_SSRO| ‘SOCK_CLOSED”Z A

EICt. TCP packet retransmission2| Final timeout(TCP timeout) g2 CtS1f ZHCt.

M
TCPro = ( NZ_(()RTR X 2") + ((RCR-M) X RTRyax) ) X 0.1ms

N : Retransmission count, 0 <=N<=M
M : RTR X 2™ > 65535 and 0 <= M <= RCRE TtE G}
RTRyax : RTR X 2"

rr
B
B>

N

Ex) RTR = 2000(0x07D0), RCR = 8(0x0008) 2 i,
ARP1o = 2000 X 0.1ms X 9 = 1800ms = 1.8s  (ARPyo = ARP timeout, TCPyo = TCP timeout)
TCP+o = (0x07D0 + OxOFAO + Ox1F40 + 0x3E80 + 0x7D00 + 0xFAQO + OxFAQO + OxFAQO + OxFA00) 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] [OXxFEOO1C-OxFEO01D] [0x0000]
PATR2 PPPoE HZAEZ 23t 915 typeE L2{=Cl. W7100A= PAP2} CHAPO| 27}X| typeQ|

oI5 YHS XAt
Value Authentication Type
0xC023 PAP
0xC223 CHAP

PPPALGO (Authentication Algorithm in PPPoE mode) [R] [OXFEOO1E] [0x00]
PPPALGO= PPPoEX Z9o| Q1= A NE|SS Le{=LCl. XtA|st HE = PPPoE application note
= ®08l7| szt
PTIMER (PPP Link Control Protocol Request Timer Register) [R/W] [0xFE0028] [0x28]
PTIMEREZ LCP echo requestE EL{= X|EZA|ZtS LIEFLHCEH 19| Z2H2 25msE 2|0O|SHL}.
Ex) in case that PTIMER is 200,
200 * 25(ms) = 5000(ms) = 5 seconds

PMAGIC (PPP Link Control Protocol Magic number Register) [R/W] [0xFE0029] [0x00]
PMAGIC2 LCP negotiationT=%0f Magic number optionZ A= AR EICH. W51009

Application note ‘How to connect ADSL’S % Zx3&}7| H}ZECE.

VERSIONR (W7100A Chip Version Register) [R] [OxFEOO1F] [0x02]
VERSIONR2 W7100A chip version2 LIEtL|= registerO|LCt.

INTLEVEL (Interrupt Low Level Timer Register)[R/W][0OxFEO030 - 0xFE0031][0x0000]

INTLEVEL register= Interrupt Assert wait time(layt)S A SIC CHS interrupt? 2SS

o 28e AZHlwr)2tE Z|CtE oF & WRL| INTS L2 E LowZ assertotCf. TCP/IP

=

=

x4 0x2B00 O|A oz AMX S}
=

Core interruptE& A3 XAF SHCFH, O registerdf2 HIEA

O{OF BtCt. OAEHX| QO™ MCUO|A TCP/IP Core interrupt?t 2A|E =& QUL}.

—

lawr = (INTLEVELO + 1) * PLL_CLK (when INTLEVELO > 0)
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123 4567 8 9 10 111213141516

PLL_CLK

|
|
IR2 0xoooo><' 0x0001 > 0x0003

| |
| |
|
>< 0x0002 I
| | [
I | | |
| | | |
SO_R 0x00 Y Ox04 | e 0x00 !
| | | |
| | | |
| | b | |
SI_IR 0x00 | R ! 0x01 !
| | |
: a. ::c. Lawt ;: d.
/INT [ |

a. 2710 Of| A interrupt7} ZHAHRUCIH (SO_IR(3) = ‘1”7 |G IR2 bitE ‘1’2 setk|1
INT5AlS = LowZ assertZzlC},
b. ALBHA AZ1 O A interruptZ} 2ASIEH (S1_IR1(0) = “1’) SHE IR2 bit7} ‘1’2
set=IC}.
c. MCUE= SO_IREZ clear(SO_IR1 = 0x00) &t Si& IR2 bit =5 clearstCt. & LS9S| IN
T5415 = low0j| M (activated) HighZ (deactivated) EAStCt.

d. O7|X SO_IRO| clearZ| R X|2t, socket! interrupt IfE0| IR22| Zr<2 0x000| OfL|CE.
atA & LEO INT5AIS = LowR assertt|0{OF SHCt. O IH INTLEVEL registerQ| Zf
0| Ox000FZIH & L EQ| INTSAMZ = lwr(16 PLL_CLK) time =0 LowZ assertZ 2
o|ct.

IR2 (W7100A SOCKET Interrupt Register) [R/W] [0xFE0034] [0x00]

IR2= W7100A SOCKET interrupt7} 2Mst A2 0|HE2 2T = registerO|Ct. Interrupt”f
HFMONS [, IR29| ST bit7} set=lCl. O] AL IR29| EE bitE0| ‘0'C=E clearg M{7}HX|
INT5(nINT5: TCPIPCore interrupt) A& lowXME|ZF =ICE Sn_IR bitEE O|28A IR2
registerE clearst™ INTS5 AlS &= high AEf7L =ICH

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

Occurrence of SOCKET 7 Interrupt

SOCKET 70| A interrupt7} 2fMst AHL 0| bites ‘1’2 Il O]
interrupt HE+= S7_IR0|| EIHEICH, O] bite AFEXY| Q|8 S7_IR7t
0x002 2 cleart|™ O0|0f| 2} Xts2 2 clearZCl.

Occurrence of SOCKET 6 Interrupt

6 S6_INT SOCKET 60 A interrupt7} ZfMst AHL O] bites ‘1’2 Il O]
interrupt &= S6_IR0|| EtHEICt. O] bite AR X0 Q|8 S6_IRZt

7 S7_INT
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0x002 2 cleark|™ 0|0 Wz} X}=O =2 clear=lC}.
Occurrence of SOCKET 5 Interrupt

5 o T SOCKET 50{A interrupt7f EfAist AL, O] bit= ‘1’2 |1 0]
interrupt &= S5_IR0|| EtHEICt. O] bite AR XI0| Q|8 S5_IRZt
0x002 2 cleart|™ 0|0 W2} XIS 2 clear=lLC}.
Occurrence of SOCKET 4 Interrupt

4 T SOCKET 40{|A interrupt7f 2Ast AL, O] bit= ‘1’2 |1 0]
interrupt ME = S4_IR0|| EtHEICt. O] bite AR XI0| Q|8 S4_IR7t
0x002 2 cleart|™ 0|0 W2} Xtz 2 clear=lLC}.
Occurrence of SOCKET 3 Interrupt

3 5 SOCKET 30{A| interrupt7f A4St AL, O] bit= ‘1’2 |11 0]
interrupt &= S3_IR0|| EtHEICt. O] bite AR XI0| Q|8 S3_IR7t
0x002 2 clear:|H 0|0 W2} Xtz 2 clear=lLC}.
Occurrence of SOCKET 2 Interrupt

5 = T SOCKET 20{A interrupt7f A4St AL, O] bit= ‘1’2 |11 0]
interrupt M& = S2_IR0|| EtHEICt. O] bite AR XI0| Q|8 S2_IR7t
0x002 2 cleart|H 0|0 W2} XIS 2 clear=lLC}.
Occurrence of SOCKET 1 Interrupt

1 o SOCKET 10{A interrupt7f A4St AL, O] bit= ‘1’2 |11 0]
interrupt M& = S1_IR0|| EtHEICt. O] bite AR XI0| Q|8 S1_IRZt
0x002 2 cleart|H 0|0 W2} Xtz 2 clear=lLC}.
Occurrence of SOCKET O Interrupt

0 @ SOCKET O0O{A interrupt7f A4St AL, O] bit= ‘1’2 |1 0]
interrupt &= SO_IR0|| EtHEICt. O] bite AR XI0| Q|8 SO_IRZt
0x002 2 cleart|™ O0|0f| 2} X}s 22 clearECl.

8.3.2 SOCKET Registers
Sn_MR (SOCKET n Mode Register)[R/W][OXFE4000 + 0x100n][0x0000]

Sn_MR& SOCKET n2| optionO|L} protocol typesS

C O A =
s2 273%rt.

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
O] 7|52 UDPo| ZL02 XE& (P3-PO: ‘0010’)
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MulticastingS AF23}7| /8l OPEN Bz 0|0 SOCKET n destination IP2}
port register0f Z+Zt multicast group address?}t port numberE write®t
MAC Filter
0: disable MAC filtering
6 MF 1: enable MAC filtering
KtAl9] MACFE ARt broadcasting MACE X|2|et LIHX| MACEA = filtering
SO =Ll5HA| =Lt
Use No Delayed ACK
0 : Disable No Delayed ACK option
1 : Enable No Delayed ACK option,
0| 7|2 TCPo| H=Lo2r ME& (P3-PO: ‘0001’)
QFOF O] bit7} ‘1’2 setT|{ULCHH peer2EEH [OO|H packetS Z=AISH Lt
2 ZHIE2 ACK packetO| M&Z! Z{o|Cf. OFQF O] bit7} ‘0’O|2tH ACK
5 ND/MC packet2 LHE timeout O7L|E0| 2t MSE
Multicast
0 : using IGMP version 2
1 : using IGMP version 1
0| bite= MULTI bit7} enableXE{jO0|1 UDPEEY [f 255 (P3-PO: ‘0010%)
F7IH 2 2 multicastE= IGMP message0] Join/Leave/Report2t ZH2 version
numberZ Multicast group2 £ H'H
4 Reserved | Reserved
Protocol
3 P3 Sl 2 SOCKET2| TCP, UDP, IPRAWS 2| protocol2 A st
Symbol P3 P2 P1 PO Meaning
Sn_MR_CLOSE 0 0 0 0 Closed
2 P2 Sn_MR_TCP o o o | 1 |Tcp
Sn_MR_UDP 0 0 1 0 ubpP
1 b1 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
SO_MR_MACRAWS®} SO_MR_PPPoE= SOCKET 00||2t & &= /U
0 PO SO_MR_PPPoE= 2 A|Z2 PPPoE server connection/Terminationd]| ApEE|X|
B, ConnectionO| Z&5|M, CFE protocolE AR E = /US

Sn_CR (SOCKET n Command Register) [R/W] [0xFE4001 + 0x100n] [0x00]
Sn_CR2 OPEN, CLOSE, CONNECT, LISTEN, SEND, RECEIVERQ} ZF2 SOCKET no| HHE MMt
AFESHCE W7100A0| ¥ QlAlStD Ltk CF2 Sn_CRE W7100A0| 9ol8l Atzo=z

=l
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clear ZICt. Sn_CRO| 0x002 2 cleark|AGEIE, SiE HH2 FMS| M2 & @ %= ULt
Sn_CRO| HEKXNEZ|7} 2R EUJ=X|= Sn_IRO|L} Sn_SRE =QISIH =IC}.
Value Symbol Description
SOCKET n2 =7|3} &1 Sn_MR (P3:P0)Z MEHSH protocoldf [CH2f
openflCt. Of2f H|O|S2 Sn_MROf| 2 Sn_SRE{S EO{FLt.
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)
SO_MR_MACRAW(0x04) | SOCK_MACRAW(0x42)
SO_MR_PPPOE(0x05) SOCK_PPPOE (0x5F)
LISTEN2 TCP mode (Sn_MR(P3:P0) = Sn_MR_TCP)0{| A2t L&t
0| REO|A, SOCKET n & ‘TCP CLIENT’ZEE connection-request
(SYN packet)2 7|CtZ|= TCP server2 A™EICE O] AL Sn_SRO| A
Ef= SOCKET_INITO||A| SOCKET_LISTEN© Z H}&ICt.
ClientQ| connection-request?} H4&3X O Z establishedz|™ Sn_SRO| At
0x02 LISTEN Ej= SOCK_LISTENO||A{ SOCK_ESTABLISHEDZ &5l Sn_IR(0)2 ‘1’=
EICk, HMHO| connection failure (SYN/ACK packet® & AlIf)o| AL
Sn_IR(3)2 ‘1’2 setZ|11 Sn_SRO| AEfj= SOCK_CLOSEDZ HHStCE.
cf> B2k connection requests 9t TCP clientQ| destination port7} ZX|
SIX| UAE ALY, W7100A= RST packetS T3S0 Sn_SRO| AEfj= H
SHA| =L
CONNECT= TCP mode(Sn_MR(P3:P0) = Sn_MR_TCP)}j ATt &St
SOCKET n O] ‘TCP CLIENT'Z SZtat A2 ArEZICt. CONNECT=
Sn_DIPRQ} Sn_DPORTRZ M™M= ‘TCP SERVER'0j#  Connect-
request(SYN packet)E ZF&SHCH Connect-request?t M3MEs AL
(SYN/ACK packetE £=AME ZAL), Sn_IRO)=‘1"E |11 Sn_SSR
SOCK_ESTABLISHEDZ & A EIC},
0x04 CONNECT | Connect-request?} MIiHES ZAR+= Cr=21F 20| 374X|7F QICt.
- ARP-process& £E3d| Destination hardware address& ¥X| Z35}0
ARP timeoutO| &AM (Sn_IR(3)=‘1")3t AL
- SYN/ACK packetE =4 &3} TCP timeoutO| Zf4H(Sn_IR(3)= ‘1)
o 3e
- SYN/ACK packet CjAl RST packetE £=AME HL2.
22t 2 H2 Sn_SR2 SOCK_CLOSEDALEHZ HFFICE.
0x08 DISCON DISCON2 TCP modeg! W3t S Z3S}Ct.
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W7100A= ‘TCP SERVER’2} ‘TCP CLIENT’Qj| A+2tQio|, ™&5FQl ArCigt
Of| Al Disconnect-request(FIN packet)E &3S} Lt(Active close), AHCH
o 22 E Disconnect-request(FIN packet)S =£=AlIRHES I[fj(Passive
close), W7100A= FIN packetES <& 3tCH(Disconnect-process).
Disconnect-request?} H&RMLCIH(FIN/ACK packetE £AME 42),
Sn_SRE SOCK_CLOSEDZ HHZE=ICt. 12{L} Disconnect-requestZ} A Ij
HCHH, TCP timeoutO| Z4H(Sn_IR(3)= ‘1’)Sl11 Sn_SR2 SOCK_CLOSED
2 WFEC
cf> DISCON LAl CLOSEE At2% 42, Disconnect-process(disconnect-
request ™%)Qi0|, EHX] Sn_SRZF SOCK_CLOSEDZ HZAEICH 2|1
i & JULZRE RST packetg =4g B2, FZH Sn_SRZ
SOCK_CLOSEDZ HZ =ICt.

0x10 CLOSE SOCKET n & closedtCt. O] [ Sn_SRE2 SOCK_CLOSEDZ HHZAEIC}.
SEND= TX memoryQ| buffer0f ™M&EE[X| &2 HOIHE FAlSICH X}

0520 S 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 #t15}7| HfEtCt.
SEND_MAC2 UDP modeg! Mot L F3iCt.
712522 SENDR} ZICh. SEND= AtZSZ  ARP-processE Edf

0x21 SEND_MAC | Destination hardware address& Y& = DataS HF&S= HHH,
SEND_MACE Host7} M7t Sn_DHARS Destination hardware address
2 %l0| DataE T™&SHLY.
SEND_KEEP2 TCP modeg! 3t S FS}Ct.
Keep alive packetZ &A1 connection0] S5 3HX| =HQISHCE, QHQE

022 | SENDKEER %*EI:)%*OI Hp OI%JE%;OI };401/\1 connectilor:gl %flzﬁw ‘Bafé 73;
connectiong & 2L}, Timeout interruptZt ZHAHSHCE,
RECVE= RX read pointer register (Sn_RX_RD)E O|Z23|A HO|HE £4Al
SHCH. XpAM[BE AF2E2 9.2.1.1 SERVER modeQ| 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 #&15}7| HfEtCt.

ot HHO|=2 2% SOCKET 0 Ofj A SO_MR(P3:P0) = SO_MR_PPPoE & [{2+ S F 5L},
KEMIBE At2b2 W5100 application note ‘How to use ADSL’S Z&t116}17| HFEECE,

Value Symbol Description

0x23 PCON PPPoE Discovery PacketS T %5104 ADSL A A|Z&f

0x24 PDISCON ADSL connection &=
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0x25 PCR Zt 1pH0f A, REQ message M&
0x26 PCN Zt apE 0| M, NAK message X%
0x27 PCJ Z+ apH0f| A, REJECT message M &

Sn_IR (SOCKET n Interrupt Register)[R/W][0xFE4002 + 0x100n][0x00]

Sn_IR register= SOCKET n2Q| interrupt (establishment, termination, receiving data, timeout)
e MEE X J3ICt InterruptZ} ZHAMET Sn_IMRO| ST mask bit7} ‘1’91 AL
Sn_IRQ| interrupt bit= ‘1’2 EILC}.

Sn_IR bitE clearst?| 2|siA =,

typext

SIS bity CrA| ‘1’ writedl|OF StCH. Sn_IRQ| EE bitE

0| cleark|™, IR(N)2 A=SZ clear=lCt. Sn_IRE MCUQG| INT5AI=  (nINT5: TCPIPCore
interrupt)E A A|7ICE.

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|2/IX| &= SM HOJEHE AT R
6 PFAIL PPP Fail Interrupt, PAP 21Z50| AlDjst AL
5 PNEXT | PPP Next Phase Interrupt, ADSLHZ 1t™HO|AM phase?l B3t AL
4 SENDOK | SEND OK Interrupt, SENDH 0| 2tZ2 | ™
3 TIMEOUT | TIMEOUT Interrupt, ARP timeout=2 TCP timeoutO| Zf st AL
2 RECV Receive Interrupt, peer2 HE [O|O|E| packetO| =4Al=l AL
1 DISCON | Disconnect Interrupt, peer2 HE FIN/ACK packet®| FINO| s=AEl AL
0 CON Connect Interrupt, peer2t &HZ0| MEEO{ SOCKET status”f

established2 HfE! [Of 1E{ =hAist

Sn_IMR (SOCKET n Interrupt Mask Register)[R/W][0xFE402C + 0x100n][OxFF]

SN_IMR2 Host2 &2iZ& SOCKET nQ| InterruptE M HSHCE. Sn_IMRQ| Interrupt mask bitS
2 Sn_IRQ| Interrupt bitE 1} 2t2t LS =ICE 2 9|9| SOCKET interruptZt 2HA3 10 Sn_IMRO|
I bit7} ‘’2 A™EEoUS 4L Sn_IRQ| CHE Bit7} ‘1’2 MFEIC} Sn_IMRZ} Sn_IRQ| ¢
o| bit7} & ‘1’ Oj IR(n) = “1°0| =IC}. O|Uf IMR(n) = “1’0|2}H Hostd] Interrupt7} ZhAl

(‘/INT’ signal low assert)3tCt.

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_PPPoFE’
5 PNEXT Sn_IR(PNEXT) Interrupt Mask

Valid only in case of ‘SOCKET = 0’ & ‘SO_MR(P3:P0) = SO_MR_PPPoFE’
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][0XFE4003 + 0x100n][0x00]
Sn_SRE SOCKETnQo| SOCKET MEfE d2{=LC}. SOCKET status= Sn_CRS| CommandL},

packet

SAAZ0| HAY 2 9

o T o=

oILt,

Otef H|O|=2 SOCKET n 9| 0j2| 7tX| HEHE LtEfH ZO|C.

Value

Symbol

Description

0x00

SOCK_CLOSED

SOCKET nQ| resource?} release®=l AfEfjZ A DISCON, CLOSE
command”} =81 E|7{ L} ARP timeout, TCP timeoutO| ZrAl4
WS 42 O™ 2ol A IOl Ef7F HSHCE.

0x13

SOCK_INIT

SOCKET nO| TCP modeZ opent|il TCPAZS| X ECHAZE
initialize=l AEfO|Ct. AtEXtE LISTENIF CONNECTEH S
AH2E 4 QICH Sn_MR(P3:P0)O| Sn_MR_TCPO|1 OPENG 2
S A28 [, Sn_SRO| AEf= SOCK_INITOZ HiBIC}.

0x14

SOCK_LISTEN

SOCKET nO| TCP server modeZ SZtstH, ‘TCP CLIENT’ 2
HE| connection-request(SYN packet)E 7|Ci2|= 4AE{CY.
LISTEN HEHZ At25IH, Sn_SRO| AMEj= SOCK_LISTENS 2
HSCE. SOCK_LISTENAMEHO|A{ ‘TCP CLIENT’S| Connect-
request (SYN packet)E M3ZXO= XHE|}HS HS2 Sn_SR9|
AEl= SOCK_ESTABLISHEDZ HfR| 1, Aloisie ZL TCP
timeoutO| 2HA4(Sn_IR(TIME OUT)=‘1’)5}1 SOCK_CLOSEDZ
HERICY.

0x17

SOCK_ESTABLISHED

TCP MZo| MZIEl AFEfE2 A SOCK_LISTENAEHO|A “TCP
CLIENT’Q| SYN packet Mz2|E MHI3MNE HL} CONNECT
command0f| o] HIUE ZSL Sn_ SR HEH=
SOCK_ESTABLEISHEDZ HRICt. O AEHO| A= DATA packet
&£4A0| 7}53ICh. £ SENDL} RECV commandZE £=3gt

AL}

> o
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0x1C

SOCK_CLOSE_WAIT

Peer2 £ E| disconnect-request(FIN packet)E 43t ME|
2A TCP connectionO| 2& 38| disconnect=l Z40| O}l
half close &EfjO|2 2 DATA packet &==410| 7}53d}Ct. TCP
connectiong 2tF G| disconnect 17| |SfA{= DISCON H
HEe =ulslof sICh. X T Ete3| SOCKETS closedto]™

CLOSE Q&g Zasict.

[o]3

l_l

0x22

SOCK_UDP

SOCKET nO| UDP modeZ OpenZ=l ArE{, Sn_MR(P3:P0) =
Sn_MR_UDPQ! AEHO|A OPEN HZHO| LS M Sn_SR
2 SOCK_UDPAMEHZ HtRICt. TCP mode SOCKETL} E2|
connection-processQi0| ZI7 DATA packetS Z44Ag £
2Lt

0x32

SOCK_IPRAW

SOCKET nO| IPRAW mode= OpenZl AEl, Sn_MR(P3:P0) =
Sn_MR_IPRAWQI AMEJO|A{ OPEN THZHO| HHEL|J}S I
Sn_SRE SOCK_IPRAWALEfZ H}RLC}. UDP mode SOCKET X
2 connection-processQi0] X IP packetE &4£MT £

ALY

0x42

SOCK_MACRAW

SOCKET0O| MACRAW modeZ OpenZ=l AEl, SO_MR(P3:P0) =
SO_MR_MACRAW®I AME{O|A{ OPEN HZ0| 3| S
Sn_SRE SOCK_MACRAWAEHZ HFRICE UDP mode SOCKETX
2 connection-process@i0| ZI™ MAC packet (Ethernet

frame)g S48 4 gICh,

Ox5F

SOCK_PPPOE

SOCKET0O| PPPoE modezZ OpenZzl AfEf, SO_MR(P3:P0) =
SO_MR_PPPoEQI AME{O|A] OPEN DHZ0| $dE|US O
Sn_SR2 SOCK_PPPOEXAEf 2 HFRILCE.

otz H

O[ =0 Sn_SRO| &Ef7}

o U LEtLbE 2AHQ JEISS 2YSIRALE

Value

Symbol

Description

0x15

SOCK_SYNSENT

SOCK_SYNSENTAEfjl= ‘TCP SERVER’G{|H| Connect-request
(SYN packet)Z F&sk AMEfZA{, CONNECT ao| ofd
Sn_SRO| AMERZ} SOCK_INITO|A{ SOCK_ESTABLISEHDZ H}&
O LpEFCE.

0| AENO|AM ‘TCP SEVER’ZEE{ Connect-accept (SYN/ACK
packet)E £4lg ZL XS2Z SOCK_ ESTABLISHEDALEfZ
HHRCt. S}X|Q “TCP SEVER’Z £ E{ TCP timeoutO|
M7EK| (Sn_IR(TIMEOUT)=‘1") SYN/ACK packetS =
23 Z20|= SOCK_CLOSED AEfZ HfHLCE.

= oz
Ot
N

0x16

SOCK_SYNRECV

SOCK_SYNRECVAEf= ‘TCP CLIENT’ZEH connect-request
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(SYN packet)Z ZAlst AEfZA, O] AMENOIA] W7100AO|
connect-requestd] Cist ST O = connect-accept (SYN/ACK
packet)2 ‘TCP CLIENT’Of|H H&3XOCZE MESIUS E20
L X522 SOCK_ESTABLISHEDAE§ 2 HFRICE 3}X| s
O] AIjSIRES ZL  Timeout interruptZ} MG T

(Sn_IR(TIME OUT)=1") SOCK_CLOSEDAEf 2 H}IC}.

0x18 | SOCK_FIN_WAIT

Ox1A | SOCK_CLOSING

0X1B | SOCK_TIME_WAIT

SOCKETNnO| Closingk|= XE{|ZA{, Active closeL} Passive
close®l ZAL9| Disconnect-processOfjA] L}EFLI=  AFERCE.
Disconnect-process 1}’40|] M&aXMoZ 2tz E|HL}, Timeout
interrupt7} 2HMSIH (Sn_IR(TIMEOUT)=1") SOCK_CLOSEDA}
Ef 2 BiOHCE.

0X1D | SOCK_LAST_ACK

Passive close® A2 &AISH OFX|2H FIND{ZI0| CH3H ACKE
7|CtEl= oEi, ACKIiZIS 4ot B2 L& timeoutO] &

MBt 2 SOCK_CLOSEDAEH

u
rE
o
n

0x01 | SOCK_ARP

Destination hardware addressE %7 2|3l| peerZ ARP-
requestE T &St= MEIE A SOCK_UDPL} SOCK_IPRAWO|
M SEND BEES 8 & 4% LIEtLt= JEHC}. Peer2 £ E
Hardware addressE& H&3X o= A5t AL (ARP-response
2AlISH ZQ), SOCK_UDP, SOCK_IPRAW, SOCK_SYNSENTZ
Zb AME|ZE HEtn, MIfE AP timeout interrupt7} 2l
1 (Sn_IR(TIMEOUT)=‘1"), UDPL} IPRAW model AL 0|
™ Status@l SOCK_UDPL} SOCK_IPRAWZ &|=0t 7+, TCP
Ol A2 SOCK_CLOSEDZ AtE{7F HFRLCE.

ok 1N o

cf> SOCK_UDPL} SOCK_IPRAWO{ A{, O] SEND commando|
CHst Sn_DIPRQ}t & Xf SEND command®| Sn_DIPRO| CtE &
202t ARP-process?t S ZAtStCt,
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RECY
SEND
K_IPRAW Ty
{when Sn_MR=5r_MR_IPRAW) i

SEND/RECY
RECV OPEN LOSE
OPEN CLOSE
SOCK_UDP SOCK_CLOSED SOCK_MACRAW

(START/END) iwhen SO_MR=S0_MR_MACRAW)

CLOSE

- -,

f 5 b
[ SOCK N AST_ACK |

SOCK_INIT |

{when Sn_MR=5n_MR_TCP}

LISTEN

FIN_WAIT | DISECON
IME_WAIT

CONNECT

[ sock

SOCK_LISTEN

Receive S:\‘N packet #
! [ sock.s

socx_cmsuz_wm-rj

-
-
B END/REC

R Vo

{ \
[ sock synrecy |-I<E !

. o e 3
LD —4{ SOCK_ESTABLISHED
END/REC

Figure 8.2 SOCKET n Status transition

Sn_PORT (SOCKET n Source Port Register)[R/W][(OXxFE4004 + 0x100n) - (OxFE4005 +
0x100n)][0x0000]

Sn_PORTE= source port numberE A7M3tCt. SOCKETnS TCPLF UDP modeZ AtE&% [{2F
725tH, 1 2 mode0iA{= FA[EICt. OPEN Command O[O HFEA| 2F3{OF SHCY.

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

OxFE4004 OxFE4005

0x13 0x88

-

~ Récéive FIN packet

Sn_DHAR (SOCKET n Destination Hardware Address Register)[R/W][(0xFE4006 + 0x100n) -
(OxFE400B + 0x100n)][FF.FF.FF.FF.FF.FF]

Sn_DHAR2 SOCKET nQ| Destination hardware addressE AdstCt. EESH SOCKETO0O| PPPoE
modeZ AFEE 42 SO_DHAREZ 0|0] &1 Q= PPPoE server hardware address2 A1 & StC},

UDPL} IPRAW modeOjjA{ SEND_MAC commandE At28% ZSL SOCKETnQ| Destination
hardware addressE& A7dstCE. EESE TCP, UDP, IPRAW modeOf Al Sn_DHARE CONNECTL}

—
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SEND command0] 2|3t ARP-processE E£3d| =/ =3t Destination hardware address2 A =L},

Host= CONNECTL} SEND command H& O|= Sn_DHARE E3| Destination hardware
addressE & 4= QILC}.

PPPoE mode0jA{, W7100A2| PPPoE-processE 0| 2% 4L PPPoE server hardware address&
M2 M™¥zs dee QICh StX|OF W7100A2| PPPoE-processE& O|&3IX| 23510 MACRAW
modeZ PPPoE-processE ZEI 3810 N2|3t 42} & X|2tE, PPPoE packet2 &Mt
7] QeIME, AH™ 515t PPPoE-processE £ ==t PPPoE server hardware address,
PPPoE server IP address, PPP session IDE ™3t MR(PPPoE)E ‘1’2 HIEA| MHSICE.
SO_DHARE o|O] &1 Q= PPPoE server hardware address& 47435+, OPEN command O| 7%
O MAsiCt SO_DHARS £df A% =l PPPoE server hardware addressi= OPEN command O|=%
PDHARO| HIFE=ICE A=l PPPoE information2 CLOSE command O|2 0| & A& K Z 5L}

EX) In case of SOCKET 0 Destination Hardware address = 00.08.DC.01.02.10, configu

ration is as below,

OxFE4006 OxFE4007 OxFE4008 OxFE4009 OxFE400A OxFE400B
0x00 0x08 0xDC 0x01 0x02 0x10

Sn_DIPR (SOCKET n Destination IP Address Register)[R/W][(OxFE400C + 0x100n) -
(0xFE400F + 0x100n)][00.00.00.00]
Sn_DIPR2 SOCKETNn2| Destination IP address& MLt AHT|H, SOCKET0O| PPPoE
modeZ A2 E 42 SO_DIPRE 0|0O] 211 = PPPoE server IP address2 A ™St}
Sn_DIPRE2 TCP, UDP, IPRAW, PPPoE modeQj Mt & 5t11, MACRAW modeO| A= FA|=IC}.
TCP modeOj|A{, ‘TCP CLIENT’'Z2 Z&tst AL =517 2|3t ‘TCP SERVER’Q| IP address2 A
310, CONNECT command O|0f A& sICE ‘TCP SERVER’Z SZtgt AL ‘TCP CLIENT’ 2}
ML 845 0|2 XF52Z ‘TCP CLIENT’Q| IP address2 74 =ICt. UDPLt IPRAW modelj M=,
Sn_DIPR2 UDPL} IP DATA packet ™&0] AF2E Destination IP address= SENDL} SEND_MAC
command O|M 0| M7 SICt. PPPoE modeOf| A=, SO_DHAR1} &2 HASLZ SO_DIPRE= O[O &
11 Q= PPPoE server IP address& A& SHCt.
Ex) In case of SOCKET O Destination IP address = 192.168.0.11, configure as below,
0xFE400C 0xFE400D 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_DIPRE2 SOCKETn2| Destination port numberE A7stCt. OtF SOCKETOO| PPPoE mode
2 AMEE|= 42 SO_DPORTRE 0|O] &1 Q= PPP Session IDE2 A TIC}.

Sn_DIPR2 TCP, UDP, PPPoE modeO{A 2t S&Zst11, 1 2|2 modedi M= FA|=ICE TCP
modedj|A{, ‘TCP CLIENT'2 ZXxt&t 4L M=8l7| |3t ‘TCP SERVER’Q| Listen port number2

ro
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A5, CONNECT command O|M 0| AL,

e
=)

packet ™
modeOj M=, SO_PDHARY} &2 AL Z SO_DPORT
SHC}. SO_DPORTRE £ M™El PPP Session ID=

Ex) In case of SOCKET 0 Destination Port =

O0xFE4010 OxFE4011

UDP mode0j|A|{, Sn_DPORTR UDP DATA

O AF2ZE Port numberZ SENDL} SEND_MAC command O|F 0| A™SICt. PPPoE

Re= o|O0] &1 Q= PPP Session IDE AMH
OPEN command O|& PSIDRO| HtHE=IC}.
5000(0x1388), configure as below,

0x13 0x88

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

(OxFE4013 + 0x100n)][0x0000]
Sn_MSSR2 SOCKETn2| MTU(Maximum Transfer

Unit)S 2JstALE, 28E MTUE 23E

Ct. TCPLt UDP modeft X|2l5lH, PPPoEE AtE2% 42 (MR(PPPoE)=‘1’) PPPoES| MTUL} 0| A

TCPL} UDP mode®| MTUZ} ZMEIC} IPRAWL} MACRAWE XHEO 2 MTUE X2|8HX|
Default MTUELC} 2 DataZ

Default MTU7} MEE|B 2, Host=

oF
sl

e

e
L O

I DataE Default

MTU Et9|2 AT (Manually) L+0{ T™&S{OF SHCf.

ResetA| X7|Z4t2
2 2 MSSRELO| ZEEICE AFEXLIL

xSt
Lo =

Ue

TCPL} UDP modeOf A= Host7}

UeR Arzez A EL

UDP modeOj| A= TCP mode?} &

o

—

Connection

00[X|2h, 272 7|t AFFOM ALERLZ}

.
28 @

DataZ} Y E MTUELE 2 2, W7100A= 2738
MTU the|2 Datag Ats2 =2 L0 MEBCL MTUE TCP modeOf A MSS2t =2[TH, MSS

TCP connection 142 E3l| Host-Written-Value(Host

=

MK S} =

= O -

21t default MTUZ

0| QICI™H default gt =2 A™EILCH.

HA —

ri

=

=)

ro rir

M FH
= O HA

ba

)ot ACHENO| MSS Zf b

d

-processZ} 9111 Host-Written-ValueE 1L

E ALE3ICH MTUZF MZ CHE ACfdiat E4A1 g A2, W7100A= ICMP(Fragment MTU)
packetS £=Alg #= QICt. 0| AL IR(FMTU)=‘1’7} &|11 Host= FMTURE £3 Fragment
MTUE & &+ RUCL IR(FMTU)=1"2 Z2 O dhiat= UDP &410| E7ts5t2=, aiE
SOCKETZ closedstn 0ot FMTUE Sn_MSSRZ A3t = OPEN commandZ opend|Of CHA|
sd& Al=gTtCt.
Normal (MR(PPPoE)=‘0’) PPPoE (MR(PPPoE)=*1")

Mode Default MTU Range Default MTU Range

TCP 1460 1~ 1460 1452 1~ 1452

ubP 1472 1~ 1472 1464 1~ 1464

IPRAW 1480 1472
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MACRAW 1514

Ex) In case of SOCKET O MSS = 1460(0x05B4), configure as below,
0xFE4012 0xFE4013
0x05 0xB4

Sn_PROTO (SOCKET n Protocol Number Register)[R/W][0xFE4014 + 0x100n][0x00]

Sn_PROTO+= 1 byte register=Z IP layerOf|A| IP header?| Protocol number fieldE MHStHC}.
IPRAW modeO|| M2t 8550, 1 2 modes= FA|=ICH Sn_PROTORE OPEN command O|ZF0j
M MSICH. IPRAW mode=Z OpenZ=l SOCKETn2 Sn_PROTORO|| A7 =l Protocol number2| Data
2 S44I3ICE Sn_PROTOREZ 0x00 ~ OxFF o #2| L{OA AN JtsdiLt, W7100A=
TCP(0x06), UDP(0x11) protocol number= X|&5}X| =L}, Protocol number= IANA (Internet
Assigned Numbers Authority)OfA] Holsln QUom, H XiMet A2 IANAQ| online

document (http://www.iana.org/assignments/protocol-numbers)E %tx3}7| HiZtCt.

(=R

Ex) Internet Control Message Protocol(ICMP) = 0x01, Internet Group Management Pr

otocol = 0x02

Sn_TOS (SOCKET n TOS Register)[R/W][0xFE4015 + 0x100n][0x00]
Sn_TOS+= IP layerOf|A| IP header2| TOS(Type of service) fieldE A7StCH. Sn_TOS= OPEN
command O|™0| AX™|OF BHCt. XiMSH ArEh2  http://www.iana.org/assignments/ip-

parameters XZ3S}7| Hf2bCH.

Sn_TTL (SOCKET n TTL Register)[R/W][0xFE4016 + 0x100n][0x80]
Sn_TTLEZ IP layer0j A IP header2| TTL(Time to live) fieldE M™HSICE. Sn_TTLE OPEN
command O|M™0O| XMH3SHOF SHCE. XpM[BE Att2  http://www.iana.org/assignments/ip-

parameters XZ3S}7| Hf2ECH.

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

Sn_RXMEM_SIZE= 2t SOCKETS| RX memory sizeE A SHCE. 2H SOCKET2| RX memory 1, 2,
4, 8, 16KbyteaA7|2 MHEt £ 9QIC}. Resetx 0| X7|ZfOE 2KbyteQ| Zt2 Zt=rC}.
SN_RXMEM_SIZEsym(Zt Sn_RXMEM_SIZEQ| &£ 32 %|CH 16KbyteE H& %= gICt.

Ex1) SOCKET 0 : 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
ZEguy) is 16Kbytes.

Sn_TXMEM_SIZE
0x100n][0x02]
Sn_TXMEM_SIZE= 2t SOCKETS| TX memory sizeE . 2 SOCKETS| TX memory 1, 2,
4, 8, 16Kbytemd 7|2 HMH™T ResetZ 0| 4o 2 2Kbyte9|
Sn_TXMEM_SIZEsum(Zt Sn_TXMEM_SIZES| & Bh)2 X%|C{ 16KbyteE oict.
Ex5) SOCKET 0 : 4KB, SOCKET 1 : 1KB
OxFE401F OxFE411F
0x04 0x01

(SOCKET n Transmit Memory Size Register)[R/W][OXFE401F

+

S

PAR=E

HA =2 2t

A
T =

ULt =7 =L

A

He
2| an

o=

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

ZEguy) is 16Kbytes.

W7100A Datasheet v1.2.1

102




@ IZnet

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

Sn_TX_FSR& SOCKET n2| Internal TX memory2| Free size(M<% 7153t [ O|E{ 2| Byte size)
£ YolE0h HolH TE TO| Sn_TX_FSRE HFEA| =Qlsta, M&e HO|Ee| A7|7t
Sn_TX_FSRELC} Zt ALt Z2o ™ SENDL} SEND_MAC commandZ O|O|EHE T &3tCE. TCP mode
oAM= MLOHHOZEE O O|E =A0]| =OI(DATA/ACK packet Z=AI)E| M, Sn_TX_FSRE ArCH
30| £=AISt DATA packet A7|2tE X5C =2 ZIM6HAH E=CH O 2 modedMe=
Sn_IR(SENDOK) = 1’9l A2 Sn_TX_FSR2 A&t DatasizeltE X502 Z7t8HA =IC.

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

Sn_TX_RD (SOCKET n TX Read Pointer Register)[R][(0OxFE4022 + 0x100n) - (OxFE4023 +
0x100n)][0x0000]

Sn_TX_RD= TX memoryOjAl OfX|2t M&0| £ [ addressE& L2{=LC}. SOCKET n
Command Register®| SEND H&HO Z HiX| Sn_TX_RDEE Sn_TX_WR7X| HO|HE &L,
HM&0| BLIEM AHEO2 1 40| BAEICH maEtA HM&0| BLEB Sn_TX_RD2} Sn_TX_WRS
22 742 7 ZO|Ch Of register2 9IS M, AFR A= RO 242 27| 93| upper byte
(OxFE4022, OxFE4122, OxFE4222, OxFE4322, OxFE4422, OxFE4522, OxFE4622, OxFE4722) =&
HXN 20{0f S0 C}S lower byte (0xFE4023, OxFE4123, OxFE4223, OxFE4323, OxFE4423,
OxFE4523, OxFE4623, O0xFE4723) &2 210{0F 3tC}.

Sn_TX_WR (SOCKET n TX Write Pointer Register)[R/W][(0OxFE4024 + 0x100n) - (OxFE4025
+ 0x100n)][0x0000]

Sn_TX_WR2 T&& HO|E{7} writek|OfOF & RIX|YEE LH{FECL O] registers 912 M,
AR HEst 442 7| ol upper byte (0xFE4024, OxFE4124, OxFE4224, OxFE4324,
OxFE4424, OxFE4524, 0xFE4624, OxFE4724) 52 T™X 210{0f S}1 LC}2 lower byte (0xFE4025,
OxFE4125, OxFE4225, O0xFE4325, OxFE4425, 0xFE4525, OxFE4625, 0xFE4725) =2 Q10{0F BtC}.

Ex) In case of 2048(0x0800) in SO_TX_WR,
0xFE4024 OxFE4025
0x08 0x00

SHX|F 0] Zf2 write® physical address?} OfL|E2 2, physical address= Ch21F ZH0| A At
Sl|OF SHCF. (W7100A Driver code & =X)
1. SNn_TXMEM_SIZE(n)0jl A{ SOCKET n TX Base Address (SBUFBASEADDRESS(n))2t SOCKET n
TX Mask Address (SMASK(n))E A 4AHSECE.
2. /AN AHAtst = ZFS bitwise-AND operationstil, SOCKETS| TX memory H= 2|0 A
Sn_TX_WR1} SMASK(n)E £33l offset address (dst_mask)S & =C}.
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3. Dst_mask®2} SBUFBASEADDRESS(n)E [{dj A physical address (dst_ptr)S & =CL}.

OlFl, &3 GIO|E{Z dst_ptrof AMBXF7t Al DHE writeStCh (TQF SOCKETS| TX
memory2| upper boundO| A4S 2 H|0|HE writesl= 4L, TX memory2| upper boundTtZ 2
OlO|E{E HA write $tCh. 12|31 o CHE SBUFBASEADDRESS(n)Of| physical addressE £
810 LIHX| Cf|O|E|E writeStCt. 1 &, Sn_TX_WRZIS writing H|O|Ef 37|02 Z74A|ZIC}.
OfX|2k© 2 Sn_CR (SOCKET n Command Register)0f SENDH =S L{ 2IC}.

Chip Base Address = OxFEQOOO, 512{0x0200) bytes send

0XFECO00
Socket 7 (2K) | oxrenann p RS

Socket 6 (2K) | ureBoon il

Socket 5 (2K) | gureason 3 IF 50_TX_WRO = Dx8FEE,

_.' Real Physical Address is
socket 4 (ZK) | pureancn ¥ 0xFEBOOO + (OXBFEE & Ox07FF)
Socket 3 (2K) | guregann 4 Socket 0 o
Socket 2 {2“} OxFER000 :".

Socket 1 (2K) | oxresson &
Socket O (2ZK) OxFEBOOD. - OxFEROOD
0xFES800
18 bytes "‘uxFEB?EE"'""""--H,H_
OxFEB800 - OXFESTEE = 0x12, | ™
18 bytes write "~..
Socket 0 and remain 494 bytes, 5

And physical Address L1
changes to OxFE3000 5

OxFEBOOD

OxFESBOD

Real Physical Address is
0xFES000 + Ox(1EE(494) = OxFES1EE.

S0 TX WRO is 7
Socket 0 O=EFEE + 0x0200 = (x| EE p
.){..
.')"rl
|/.-

OxFEB1EE e
494 bytes S

PxFEBOOG.~"

Figure 8.3 Calculate Physical Address

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

Sn_RX_RSR2 SOCKETNn2| Internal RX memory2| £=4IG|O|E byte sizeE ¥2{=Ct. 0| 3t

rlo
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SOCKET n Command Register (Sn_CR) RECV THZHO{0| 9|8} At SO 2 HEI11 remote peerZ
2E HOIHE Lottt O] registerE readd WMff, Fatot ¢t 7| /S ALEA= &9
byte (0xFE4026, OxFE4126, OxFE4226, OxFE4326, OxFE4426, OxFE4526, OxFE4626, OxFE4726)E
MXN read S0 1 C}2 3+l byte (0xFE4027, OxFE4127, OxFE4227, OxFE4327, OxFE4427,
OxFE4527, OxFE4627, 0xFE4727)E read%tCt.
Ex) In case of 2048(0x0800) in SO_RX_RSR,
OxFE4026 OxFE4027

0x08 0x00

Sn_RX_RSR Zt9| &8+2 RX memory size register?| 40| e et 4= QUL

Sn_RX_RD (SOCKET n Read Pointer Register)[R/W][(0OxFE4028 + 0x100n) - (OxFE4029 +
0x100n)][0x0000]

Sn_RX_RDE= =4I H|O|EHE reads}”?| {8t pointerl| X MEE N &SHCE O] registerE
reade [, AFXH= HESE ZH2 readst”| {8l 42| byte (0xFE4028, 0xFE4128, 0xFE4228,
OxFE4328, OxFE4428, OxFE4528, OxFE4628, OxFE4728)E WHX readdt LCtS St byte
(OxFE4029, 0xFE4129, 0xFE4229, 0xFE4329, OxFE4429, 0xFE4529, OxFE4629, OxFE4729)E read
s{oF it

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

SFX|2t 0] ZF2 read® physical address?} OfL|E 2, physical address= C}21f ZHO| AlAt
Sl|OF SHCF. (W7100A Driver code %H=X)

1. Sn_RXMEM_SIZE(n)0j| A| SOCKET n RX Base Address (RBUFBASEADDRESS(n))2t SOCKET n
RX Mask Address (RMASK(n))7} AHAtEICE,

2. YoM AHAtSE = ZFS bitwise-AND operationstil, SOCKETS| RX memory H 2|0 A
Sn_RX_WR1} RMASK(n)E E3dl offset address (src_mask)E &=L},

3. src_mask2} RBUFBASEADDRESS(n)E C{3jA{ physical address (src_ptr)E ¥ =CL}.

O|A|, #=Al H|O|E{E src_ptrfE AI2XI7} 8= OrE readstCt. (THQF SOCKETS| RX
memory2| upper boundO|AtS 2 [|O|E{E readdl= AL, RX memory2| upper boundftZ 9|
HO|E{E ™X read ®tCk. 2|1 't CHS RBUFBASEADDRESS(n)Oj| physical addressE HZA
5t LIMX| HO|HE readdtht. O =, Sn_RX_RDgLS readot THE FIHAIZICE (=4 E O
OlEf 37| O|de 2 FIIShA= AE B2, =2 MO HHEA| Sn_RX_RSRZ checkd|OF $IL}.)
OrxX|2te 2 Sn_CR (SOCKET n Command Register)0j RECVEH &S LH2ICt.

Sn_RX_WR (SOCKET n RX Write Pointer Register)[R/W][(OxFE402A + 0x100n) - (OxFE402B
+ 0x100n)][0x0000]

Sn_RX_WREZ ==Xl [|O|E|E writed}?| 2|3t pointerQ| K| HEE XN &SHCt. O] registerE
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reade [}, AI2AtE ™Mot S readst”| Qo A2 byte (OXFE402A, OXFE412A, OXFE422A,
OxFE432A, OxFE442A, OxFE452A, OxFE462A, OxFE472A)E X readst oS CtS ol byte
(OxFE402B, OxFE412B, O0xFE422B, OxFE432B, 0xFE442B, 0xFE452B, 0xFE462B, OXFE472B)E read
sfjoF st}
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_FRAGE= IP layerO A IP header?| Fragment fieldE MXStCE. W7100A= IP layerQ]
packet fragmentE X|&IS}X| Qr=Ct. Of2tA Sn_FRAGE MHSICEELE IP data= fragmentL]
X el ol ddst= A2 AHESHA| Y=Lt Sn_FRAG= OPEN command O[T 0| H7dst
C}.

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

Functional Description

W7100A= L{E0] general 8051 core?t TCPIPCoreE ZL &St U0, CtE Ot =Tt ZXK|
90| Ethernet application0| AF20| 7}S3tCE O] chapterO A= W7100A2| xX7|3tet 2zt
Protocol(TCP, UDP, IPRAW, MACRAW)O|| [}2 SA HHHO| CjSte 2t CHH Y2 Pseudo codel}

S WL

9.1

Initialization

W7100A2| X7|3}= 8051 MCU A, Network & A7, Internal TX/RX memory &™H9| 3

THA = O|F0 ZCh

STEP 1 : Initializes MCU
Interrupt setting
QHt™ ol 805110F 20| Age QIE E EQ| enable / disableQ| MEHE A ™HSHOF SICt. X}

Mt LI 22 section 3 ¢ Interrupt’S X 105HH E=ICE.

Memory Access timing setting

Memory access timing2 2719| Y XIAHZE H™g 4= QCt Data memory access timing
ZTH™T £ Q= CKCON(Ox8E) 2{X|AE{2} Program memory access timingS XHg
= WTST(0x92) B X|AHSl M™ME E3| memory access timingS A™M3t 4= QICt.
HXAEH=E 25 0-77FK| MHO| 758X B W7100A0| A{= CKCONE 1-7, WTST
f0] 27 7ts5tn, UHA|] g2 AR =Lt THef AFEXRIL 99 ¢E
ez 2FES THCHE W7100A0| HCHz SESHA| G2 4 UCH Mt W&

section 2.5 ‘SFRs definition'S & stH Z=ICt,

}.

oorr © 4% mo
& 4n 30
~N
1o

- o\l

A
rlo
d

rlo

=2

Ex) Setting: QIH

HEEEZE AMRSHX| &1, F Oo|F M E2|2 2 clock®| access
time2 40, =2

4 E
=
2 M 22|2t= 7 clock®| access timeS ZtH AH

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

A2l EAEZ 2|8t baud rate, register, interrupt A
L EAZ 5 8- FOF Sl= W7100A°| 2| X|AE+= TMOD, PCON, SCONO|H
g2 ofeiet ot

Seria

TMOD(89H): serial EAI0|| AF2E timer/counter| REE ZAFSICE,

GATE C/T My Mo GATE C/T M, 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£9| rateE X 0{dt= Z:2|19 SMOD bitE ZHX™ICT.

SMOD

Table 9.2 Baud rate

Mode SMOD = ‘0’ SMOD = ‘1’
13 Timer/Counter 12| | Timer/Counter 12| overflow
overflowE 1/2
2 XTALZ 1/4 XTALZ 1/2

® SCON(98H): serial port2| H|O0{2} serial portl| MENE ZA|SH?| {6t 2| X|AEO|LCt.

SMo SMy SM; REN TBs RBs TI RI
Table 9.3 Mode of UART
SMy SM; Mode
0 0 0
0 1 1
1 0 2
1 1 3
SM; : Mode 2, 30|A AtE. O] bitE 12 AHAMSIH, =4 HO|E 2| 9tHbit7} “1’0|H
HO|EE =4I, ‘0’0|H H|O|HE FA|TtLt.
REN : =4l enable bit(‘1’0|H =4l 7t5)
TBs: ZE 2, 30|A &4l GO|E Q| 8% bit
RBg: ZE 2,30|A =4 HO|EQ| 8 bit
T: &4 2% QHEE Ea
RI: =4I 2t2 QIEHEE E2
2) Serial EAIZ X7|3tst I QB BEQ| MEfE MHE FO00f SiCl. 7|EXHOZ serial £
20| QIHEE HAS AMESIER, serial S412 X7[ete I #HEA| 3iYE= AHEE
£ & disabledsl| =0{0F 3tC}
3) AHE¥ Baud-rate0f St= Zh2 AAHSHO] A7SHOF ST W7100A2| TimerOf [}E Baud

W7100A Datasheet v1.2.1

108




@}Znet

rate MM Zr2 section 6.6 ‘Examples of Baud Rate Setting’S X135t MMHSIH EICE
@ Timer1S 0| &% A 4H4]
TH1 = 256 - ((K * 88.4736MHz) / (384 * baud rate))
K=‘"at SMOD = ‘0’, K= ‘2’ at SMOD = ‘1’
@ Timer2E 0|82t A 4H4]
(RCAP2H, RCAP2L) = 65536 - (88.4736MHz / (32 * baud rate))
Ex) Using timer mode 2, SMOD = 1, Clock speed = 88.4736MHz, Baud rate = 115200.

ET1=0; // Timer1 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, Rl =0
ES = 0; // Serial interrupt disable

RI = 0; // Receive interrupt disable

Tl =0; // Transmit interrupt disable

4) TCPIP Core interruptE AF2SHCHH, INTLEVEL registerdfS %A 0x2B00 O|Ato = M SO
T W7100A2| LH& interrupt FEIO| X 30| SZEfTtCt.

Ex) Set the INTLEVEL register to 0x2B00
[INCHIP_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
1. EAME {5t 7|2 Network M2 AMM:
Ch=Z2ol 7|25 ¢l Network EZS HIEA| 2788} F0{0F SHC}.
@ SHAR(Source Hardware Address Register)
SHARQ]| o|8f MM E|= Source hardware address= == Device0j LCj
8l 5 23+ Hardware address(Ethernet MAC address)ZfS Ethernet
MAC layer Al AISIEZE ™A QUCt O] MAC addressQ| &2
IEEE0| Al 2t&tStn QO H, Network deviceE M AHSH= Manufacture=
AMAE] Network deviceOf IEEE2 S EH & BF2 MAC address& &
SHO{Of Bt}
http://www.ieee.org/, http://standards.ieee.org/regauth/oui/index.shtml &=
@ GAR(Gateway Address Register)
® SUBR(Subnet Mask Register)
@ SIPR(Source IP Address Register)

2. Packet M&S MO Al AFR3SIA Z X{F L time & count A
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MES Alzte] 282 flsl Ch2ar 22 2X|AHE 283 F0{0f otrt.
@ RTR(Retry Time-value Register), RTRO|A| 12 100us& 2|0O|StCt.
® RCR

PAGERG

Retry Count Register)

® STEP 3 : Allocation TX/RX Memory for SOCKET n
W7100A2| X 7ts3%t TX, RXQ| %X|Cf OE 2| AFO|=+ 16KBytesO|Ct. 16KbytesO| H<
OtO| A= 1KB, 2KB, 4KB, 8KB, 16KBS| 7|2 8710 AHIIK| XtQLEH MHO| 7H5351K|
oF A% g2 Zgot TXZ2 RXHEZEEZ[e] & 0| 16KbyteE EHO{7FAM= o ZCt
(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 assighed SOCKETO RX memory
gS1_RX_BASE = gSO_RX_BASE + (gSO_RX_MASK + 1);

gS1_RX_MASK = 2K - 1;

gS2_RX_BASE = gS1_RX_BASE + (g51_RX_MASK + 1);

gS2_RX_MASK = 2K - 1;

gS3_RX_BASE = gS2_RX_BASE + (g52_RX_MASK + 1);

gS3_RX_MASK = 2K - 1;

gS4_RX_BASE = gS3_RX_BASE + (gS3_RX_MASK + 1);

g54_RX_MASK = 2K - 1;

gS5_RX_BASE = gS4_RX_BASE + (g54_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 + (g56_RX_MASK + 1);

gS7_RX_MASK = 2K - 1;

gS0_TX_BASE = OxFEOO0O(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

gSO_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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S5n_TXMEM_SIZE(ch) = IK,
Chip base address = OxFEDOOQ

OxFECO0D
I -
e 5
ST | R
R
R P
Socket 2 g52_TX_BASE = OxFE9000

oxFEGDoD  BOE_TX_MASK = DxD7FF
o PN T
T T -

{a) TX memory allocation

Sn_RXMEM SIZE(ch) = K,
Chip base address = OxFEQQOOO

Socket 7 g57_RX_BASE = OxFEFB00D

= oxFEFs00  ©57_RX_MASK = OxO7FF
g56_RX_BASE = OxFEFOQ00

Socket & oxFEFOOD €56_RX_MASK = OXO7FF
g55_RX_BASE = OxFEEB0O0

socket 3 OxFEERO0 855 RX_MASK = DXO7FF
gS4_RX_BASE = OxFEEQ00

i oxFEEGG  ©54_RX_MASK = OxOTFF
g53_RX_BASE = DxFEDBOO

SREHe 3 OxFEDBOD  ES3_RX_MASK = Ox07FF
g52_RX_BASE = 0xFEDOOO

socket 2 OxFEDODD  ESZ_RX_MASK = 0xO7FF
ket 1 g51_RX_BASE = DxFECB00

0= FECAG0 iS‘l_MSH = UHH?FF
Sl g50_RX_BASE = DxFEC0D0

(b} RE memory allocation

Figure 9.1 Allocation TX/RX memory of SOCKET n

3 EHAS| W7100A Initialization 1}7H0| M3XOoZ BLLCIH, W7100A= EthernetE S|
Data communicationO| 7}s3SICE. O] A|™EEE W7100A= network© 22 E{ £=AISH Ping-

_l?l_
request packetOf CH3t Ping-replyE ML &= QA E=ICE
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9.2 Data Communication

Data EME 37| QoA W7100A initialization 1t = TCP, UDP, IPRAW, MACRAW modeZ&
AF2SE0XL St= modeZ SOCKETE opendtCh. W7100A= Z=EZEO=Z ZA|0 A2 7ts5%
SOCKETZ & 87H7HX| X|&ATtCE. Of sectionOfA{= Zf modelf ME 4 20| CHoiA 2
HhCh.

9.2.1 TCP

TCP= Connection-oriented protocolO|Ct. TCP= X}4AIQ| IP address?t Port number 12|11
AFCHEO| IP address?t Port numberE st O 2 Connection SOCKETS HMSIA T, &M
=l Connection SOCKETZS Edf DataES =£4=AISHCE Connection SOCKETS| dAM HIHQ =
‘TCP SERVER’Q} ‘TCP CLIENT’ 27}X|7} QICt. O]= O{C|0| A connect-request(SYN packet)S
H&ESt=Lpo| et 22 5 AL

‘TCP SERVER’Z2 AMCHEEO| connect-request &S LCH7|5tH, FHE= connect-requestE
acceptst{ Connection SOCKETS & 4 3tCH(Passive-open).

‘TCP CLIENT’ = X}210] connect-requestE MLCHEHY| A M&3510] Connection SOCKET ¥ M &
HX Q- SHCH(Active-open).

SERVER CLIEMT CLIENT StR‘.’tP
OPEN OPEN
LISTEN CONMNECT

/] Connect-Request Connect-Reqguest
$ 9

ESTABLISHED ESTABLISHED

< Data Communications > < Data Communications >

< Disconnact-Reguest /4 Disconneci-Requast
Or N Qr
| Disconnect-Request > l Disconnect-Regquest >
CLOSED CLOSED
"TCP SERVER" “TCP CLIENT"

Figure 9.2 TCP SERVER & TCP CLIENT
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9.2.1.1 TCP SERVER

CPEN ]

=" Hecaved DATA Yoy Receiing
Process

Yos—s{ | Sending Process

Disconnectivg

<>

|

Yes * CLOSE <

’}

Figure 9.3 “TCP SERVER” Operation Flow

B SOCKET Initialization

TCP Data communication2 |8l SOCKET Initialization 10| Z3slCt. 0] 1H-ES SOCKET
= opendt= O|C. SOCKET open 1t7H-2 W7100A2| 8712| SOCKET & SfLIE MEASIO M
EHZ| SOCKETQ| Protocol mode(Sn_MR(P3:P0))2} Source port number(“TCP SERVER”O| A=
Listen port numberzt® &H)9Ql Sn_PORTOS A3t =, OPEN commandE 3O 2N O|F
O{ ZIC}. OPEN command O|Z& Sn_SRO| SOCK_INIT@ 2 HHZAL|M SOCKET initialization 17"
22 EICt SOCKET initialization IHY-2 “TCP SEVER”Q} “TCP CLIENT”O| L2 90| ZUsHA

HEEIC} CHE2 Socket n2 TCP modeZ opendt= 1}HO|LC}.

{

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

W7100A Datasheet v1.2.1 113




@}Znet

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

m LISTEN
LISTEN commandE £=&3}0] “TCP SERVER”Z ZAtA|7ICE.
{ /*listen SOCKET */

Sn_CR = LISTEN;

/* wait until Sn_SR is changed to SOCK_LISTEN */

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

B ESTABLISHMENT

Sn_SRO| SOCK_LISTENQ [ AlCHEtOZEE SYN packet& £=A3IAH L/H Sn_SRE
SOCK_SYNRECVZ Hp| 11 SYN/ACK packetES & SHCH. SYN/ACK packetOf CH$t ACK packet
£ £AlSIH connection0] HME|11 Sn_SRE SOCK_ESTABLISHEDZ Hf®ICt. Socket nQ|
connection0| EMEl O|=EE data &£/4410] 7FS38RICt. Socket nQ| connection @A

gholst=s A2 27bX| 7t QUCH

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. */

3
Second method :
{
if (SN_SR == SOCK_ESTABLISHED) goto ESTABLISHED stage;
3

B ESTABLISHMENT: =4I {|O|E{ check

HOjto 2EEQO| TCP data =412 =QISHC}.

—

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;

3

First method= Of =4I DATA packet OfC} Sn_IR(RECV)O| ‘1’2 MM EZIC} Host7f O[O %=
31 DATA packet©| Sn_IR(RECV)E O|X X 2| 23} W7100A0| CHS DATA packetS £:Als
2, O|™ Sn_IR(RECV)0| &2 MHE| 0| Host= 11 LC}S2| =4l DATA packetOf CH
Sn_IR(RECV)Z OQIX|& 7} QA ECh mEtA HostZb 2t Sn_IR(RECV)O| L3 DATA packetS
2HESHA Me2|SHA| ZotLtE o] 2 #ESHA| f=Ct.

>

=
.
o

—

oX

B ESTABLISHMENT: Receiving process

O] YoM = LHE RX memory0f s=4I%l TCP G|O|E{E X 2|stCt. TCP modeOf|A{ ArCHHtO|
b Data =7|7} Socket n@| RX memory free size &L} & A2 W7100A= 11 datag =4
%= 9lo0, RX memory free sizeZ7} M=t H0|E A7|ECt 2 W7}FX| connectiong S X|

M Z|CtEICE.

of>
rok

rot mot

Receive / Send processA] AFEE|= wizmemcpy &= WIZnetO| Al X|Z5= W7100A
Driveriit & wizmemcpy.c Ot0| HO|L|O{ /JULCt. wizmemcpy= memory copyE HIE2H X
2|5t7] 3t 7|s0|Ct. 0] 49 Hs0| CH8iA = section 13 ‘Performance Improvement
about W7100A°'E #'=X38|7| HiZtCh. £ S wizmemcpy.c IR0 CHSH ELCF XpAMSH L2
“W7100A Driver Guide”E& XIxs|7| HFZECE OFF wizmemcpy &5 AIESIA| L=CHH
Hb memory copy B2 ARB3}E EIC.

g 2.60M & 4= QU=0| TCPIPCoreE RX M| E2[2| XAt address byte= OxFEC}. [rt2f
X TCPIPCore RX HZ2Z|0A data memoryZ memory copyS ZIsHsr [fj= HtEA| DPX0
(Data Pointer eXtended) gf|X|AEE OxFEE AMs| F0{0f StCF. O 1H 2 wizmemcpy ()&t

=0 #eIE[of ULt

{ /*first, get the received size */
len = Sn_RX_RSR; // len is received size
/* calculate offset address */
src_mask = Sn_RX_RD & gSn_RX_MASK; /1 src_mask is offset address
/* calculate start address(physical address) */

src_ptr = gSn_RX_BASE + src_mask; /1 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;

W7100A Datasheet v1.2.1

115




@}Znet

wizmemcpy((OxFEOOOO + 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((OxFEOO0OO + src_ptr), (0x000000 + destination_address), left_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 */

Sn_RX_RD += len;

/* set RECV command */

Sn_CR = RECV;

B ESTABLISHMENT: Check send data / Send process

M43 data EL?IE ShEtEl Socket no| TX memoryELCH & %= Qiol, M&T data A7|7t
HEE MSSELE 2 42 MSS tHelz L0 TEEIC L datag &3] ffsld BtE
Al O|& Q] SEND command?} 2t E|}=X| =QIs|oF St 0| SEND command
C}A] SEND commandE Sdigt 4@ =7} dhMigt 4~ QICt DataQ| ﬂ7|7f =242 SEND
command 2t A|ZtE ZOX|EZ, M& Datag HYSH A7|2 LI50 ME5SH=
stC.

Send process= receive process?t OFXF7X| 2 DPXO registerE “OxFE” =2 M S{OF SHCt.

{/* 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; /1 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), (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);
3
else
{/* copy len bytes of source_addr to dst_ptr */
wizmemcpy((0x000000 + source_addr), (OxFEOOOO + dst_ptr), len);
3
/* 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)

K| =tQISHCE. FIN packet =412

AtCjEto 2 2 E| disconnect-request(FIN packet)E =AlIgH

rir

Cheat 20| =ole & ALt

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. */

3
Second method :
{
if (SN_SR == SOCK_CLOSE_WAIT) goto DISCONNECT stage;
3

B ESTABLISHMENT : Check disconnect / disconnecting process
Cf O|Ar ACHHEFIFO| data communicationO] 27t Qles ALt MBS ZEEH FIN packet

o
SAMES AL = connection SOCKETS disconnect$tL}.

mjo

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

DISCONO|L} CLOSE commandOf 2|8l Socket nO| Disconnect 22 close I =X| =QISHC}.
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. */

3
Second method :
{
if (Sn_SR == SOCK_CLOSED) goto CLOSED stage;
3

B ESTABLISHMENT: Timeout

Timeout2 connect-request(SYN packet)Lt 1Z40) CHgt SEHSYN/ACK packet), DATA packet
O|L} 79| SEHDATA/ACK packet), disconnect-request(FIN packet)Lt 1712 2 EH(FIN/ACK
packet)S, @& TCP packetE T&Th [ gFMsH 4= QICt RTRIF RCRO| A= Timeout Al
t SOt 2| packetEE2 TM&SHK| 2FH TCP final timeout(TCP timeout)O| ZMSIA Lo
Sn_SRE SOCK_CLOSEDZ H}#ICt TCP timeout2| 2012 Cr2uf ZH0| & = 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. */

3
Second method :
{
if (Sn_SR == SOCK_CLOSED) goto CLOSED stage;
3

B SOCKET close
Disconnect-process0f| 2|8l 0|0O| disconnection®=l SOCKETO|L} TCP timeoutOf 2|3} Closex!
SOCKETS 23| closedt L}, Host?} disconnect-processi0] Z Q0| 9|8 SOCKETS close

' 3 A 4 Uch

ot

~

Sn_IR = OxO00FF; /* clear the remained interrupts of SOCKET n*/
IR(n) = “1’;
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Sn_CR = CLOSE; /* set CLOSE command */

3
9.2.1.2 TCP CLIENT

TCP client= CONNECT stateZ2 H|Q|$t 2 E stateZ} TCP SEVERQ} Q&I XtA|SH L§ES
‘9.2.1.1 TCP SERVER’Z &tx3}7| Hj2tCh.

( OPEN )
L]

CONNECT
Y
Tes
f j Recalving
= eceived DATA Yes-u Baiass
No_
—Yes—s{ |Sonding Process
No Mo
Disconnecting
Na Recaived FIN? Yes—m Procarss

st

i

Y- CLOSE

Figure 9.4 “TCP CLIENT” Operation Flow
B CONNECT
‘TCP SERVER’O{| /| connect-request (SYN packet)E & SHCt. ‘TCP SERVER’2{Q| Connection
SOCKET &M ™0 A ARP timeout, TCP timeoutd} Zt2 TimeoutO| ZfMat 2= 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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9.2.2 UDP

o =

UDP= Connection-less protocolO|Ct. UDP= TCP2} E2| connection 2

E S5MBCH TCPE MY Q& data 5412 EFSHE BHEH, UDPE
= 2oHA| fb= datagram S4lS St protocolO|Ct. UDP= connection
20| SA|0] XtAIQ| IP address@t port numberE L Qle OFS AbCY
SICh. 0|9t Z+2 datagram EAI2 &}L}O| SOCKETS 0|8238}0] &2 A
Ae O|HO| Y& HHH, MSE data®| 2AMOILF X| Y= Mrjgozg
Ze oy 27t LMY = UCk ojet 22 EXE siAstn ME[k
Host7} ZI% A&l dataZ XMLSIAHLL, X Y= MOjHoZHEO

o
Of stCt. UDP £412 unicast, broadcast, multicast S41S X|I5tH,

CPEN |

= mac

=

Recaiving
Process

Mo
)
o Send DATA? Yos—p| | Sending Process
Mo
i
‘_:‘T‘ES-_
Yes
¥

— Y5 —

ComgHate
Sending?

Mo

ot
4
CLOSE ) - Timeout ?
-

Figure 9.5 UDP Operation Flow

9.2.2.1 Unicast & Broadcast

Unicast 412 7% LEHEQl UDP S4lo =, SHHO| StLto| o CHE
B, Broadcast £412 Broadcasting IP addressE O|83}0] sHHO| EAIO

= JHHYOA Datag HEHICL 0= A, B, C 07 Datag TS B
s

2t0] CHsiA SHAM DataZ H&S tCh O Of A, B, COj L
addressE = =3}= 1t (ARP-process)0f| Al ARP timeoutO| EfAMTF 2=

=
MBS MO 7= DataZ M&E 47} Qicth.

=

data %t‘ o Meld

AHEBHA| B7]

o 10

estination hardware
/O, ARP timeoutO|

=6T

o

Broadcast £41-2 Broadcasting IP addressZ2 $tHHO| Data M&S E3510 A, B,
=
=

TESICEH O [ A, B, CO| Cist Destination hardware addressE
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7t 91O, ARP timeout GA| EFMSIX| QF=CF.
® Broadcast IPRtE = it

=> HOST IP2} Subnet Mask?| E4& OR ¢ ASHH Broadcast IP7f A M =ICh,

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

B SOCKET Initialization

UDP data communication2 2|3l SOCKET initialization 1}7H0| L L3|Ct. O] = SOCKETS
openst= 2O|Ct. SOCKET open 1’H2 W7100A2| 87|2| SOCKET & dILtE MEHSI T, MEH
Zl SOCKETQ| protocol mode(Sn_MR(P3:P0))2} AfCHEIO] EAIO| AFR% source port number
Ol Sn_PORTO0E AH™Hst =, OPEN commandE #£aistCt. OPEN command O|Z Sn_SRO|

SOCK_UDPo 2 HZAZ|™M SOCKET initialization 1tH-2 2t= =ICt.

{

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
AT O RREQ| UDP data 412 SHQISICE TCP STt SYs YYo= #OI0| 7h53}
Ct. 22 TCPet 2 0|8 Z Second methodE FHZESHC}H “9.2.1.1 TCP SERVER”Q| &t HE

Etx5}2}.

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. */

3

Second Method :
{
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if (Sn_RX_RSR != 0x00000000) goto Receiving Process stage;
3

B Receiving process

0| 1FH0fA= RX memory0f #=4l%l UDP DataE A z|$tCt. =A%l UDP datal| F+&=& Of

ot ZCt.
PAC.KE_—F-INFD : DATA packet
Destination IP Address Dest::ar:g:rporr I‘fﬂ'i :::21:::!. Real Data
i 4 Bytes "™ 1 Bytes " 2 Bytes " Size speicified in PACKET-INFO N

Figure 9.6 The received UDP data format
2=AMEl UDP data= 8bytes®| PACKET-INFO2} data packet@ = O|F0{X|0H, PACKET-INFO=
SMAO| ME(IP address, Port number)®} data packetl| Z 0|7} E&HEICH UDP= B2 &4
X2 EE UDP dataE £AIE £= 7} QUCH &AIX[O| LEL2 PACKET-INFOQ| £ AKX} HEE

E
sl =tolgt £~ QUCE £ AIX}7F Broadcasting IP addressE 0| 8310} broadcastst A& £=4AlE
Ct. Host= PACKET- INFO°| SMAF MEE BEAMSIH 2 Q= Al data packet2 ZA|5l0f
stk

£ AMZXEO| data A 7|7t SOCKET2| RX memory free size2Ct 2 AL 11 datas =M £

—_ =
glom, £t fragment=l data SEA| AT 5= QICtH

{/* calculate offset address */
src_mask = Sn_RX_RD & gSn_RX_MASK; /1 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((0xFEOO0O + 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((0xFEOO0O + gSn_RX_BASE), (0x000000 + header), left_size);
/* update src_mask */
src_mask = left_size;
3

else
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{/* copy header_size bytes of get_start_address to header_address */
wizmemcpy((OxFEOO00O + src_ptr), (0x000000 + header), header_size);
/* update src_mask */
src_mask += header_size;
3
/* 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((0xFEOO00O + 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((OxFEO00O + gSn_RX_BASE), (0x000000 + destination_addr), left_size);
3
else
{/* copy len bytes of src_ptr to destination_addr */
wizmemcpy((OxFEOO0O + src_ptr), (0x000000 + destination_addr), get_size);
3
/* 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
&S datazmd 7| = 2= SOCKETS| TX memoryHLCH & %= ¢lon, M&% data A 7|7t
MTUELCH & 42 MTU Q2 X502 LSO M™<&EICH Broadcastgt ZA-20{= Sn_DIPRO

£ Broadcasting IP2 A X SHCt.

{/* first, get the free TX memory size */
FREESIZE:
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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), (OxFEOOOO + gSn_TX_BASE), left_size);
3

else

{/* copy len bytes of source_address to dst_ptr */
wizmemcpy((0x000000 + source_address), (OxFEOOOO + dst_ptr), len);

3

/* increase Sn_TX_WR as length of len */

Sn_TX_WR += len;

/* set SEND command */

Sn_CR = SEND;

B Check complete sending / Timeout

Ct2 Datas F&5H7] {IsiM HFEA| O] SEND command?} QbZE|QU=X| =HQI8) Of
Data®| A 7|7} E4& SEND command &2 A|ZtE ZO{XEZ, M<£L DatagE &
LI=0] ™&St= Z40] S 2|SHCt. UDP data M= A| ARP timeoutO| HEHAist £~ QI11, ARP

timeoutO| 2AMist A2 UDP data M&2 AID|SHCE.

bal
ox
rot
[
N
Hu

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;
3
Sn_IR(SENDOK) = ‘1’; /* clear previous interrupt of SEND completion */
3

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).
*/

3

B Check Finished / SOCKET close

EAO| BE Lt AL Socket n2 closestrt.

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

9.2.2.2 Multicast

Broadcast E410] EEH Ll EASHE BHH, multicast E412 £ multicast-groupd|
SsEE Lt S4E oL A, B, C7F £7 multicast-groupt| SE&(0f UL, A7t SFE
=

multicast-group@ 2 dataE F&T AL B, C YAl A9 N& dataE £AIZ %= QIC}.
multicast EAS S17| |{A IGMP protocolE O|&£3}l0 multicast-groupd| SE3}0
multicast-group2 group hardware address, Group IP address, group port number2 J&E=IC}.
Group hardware address?} IP address= O|0] X|™E|O Q&= address& Ar&3}11, group port
number= Q9o|2 A& = QILC}.

Group hardware address= K| 22| (‘01:00:5e:00:00:00’0f| A| £ E{ ‘01:00:5e:7f:ff:ff’) LY
OflA] MEHE|H, Group |IP address= D-class [P address H<2| (“224.0.0.0”0A
€239.255.255.255’ 77} X|, http://www.iana.org/assignments/multicast-addresses® =)L O A] M
EHEICE, Ol 6bytes®| group hardware address®@} 4bytesO| IP address®| }¢| 23bite= Z &

MEHSHOF SHCt. Of| 2, Group IP addressE ‘224.1.1.11°2 MEiSH A2 group hardware address
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= ‘01:00:5€:01:01:0b’ 2 MEHEIC}, ‘RFC1112° &tX (http://www.ietf.org/rfc.html).
W7100A0| M= multicast-group SE0| ZLst IGMP XZ|= AtSO 2 O|F0EICE SOCKET
nS multicast modeZ openat AL IGMP2| ‘Join’ message, close® 4L ‘Leave’ message}
At=oz MAEICH SOCKET open 0|& EAl A| 7| O Z ‘Report’ message’} XAfsoz2 ™
sEITh.
W7100A= IGMP version 11} version 28t X|2stH AL version2 A3t} SICHH,

IPRAW mode SOCKETS 0|23}0{ host7} X% IGMPE A 2|8{Of SiC}.

B SOCKET Initialization

Multicast EAI2 2|8 8712 SOCKET &£ &lLIE MEHSI, Sn_DHAROS multicast-group
hardware address2 Sn_DIPROES multicast-group IP address2 A7™SHCE.  Sn_PORTO1t
Sn_DPORTO0S multicast-group port number2 A7MSICt. Sn_MR(P3:P0)E UDPZ Sn_MR
(MULTHhE ‘1’2 AMH™ESH = OPEN commandE #=#3stCt. OPEN command O|& Sn_SRO|
SOCK_UDP2 2 HZAL|M SOCKET initialization 11742 etF EIC}.

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

Sn_DHAR1 = 0x00;
Sn_DHAR2 = 0x5E;
Sn_DHAR3 = 0x01;
Sn_DHAR4 = 0x01;
Sn_DHAR5 = 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 = 0x0BB8; /* 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’

ik
P

B Receiving process

Section 9.2.2.1 ‘Unicast & Broadcast’ %t

P

B Check send data / Sending Process
SOCKET initializationOf|A{ 0|0| multicast-groupd CH3I ME

M2 ACHErO| IP address@t port numberE AMME LQ Ut QiCt M2t M&T dataE TX

i
%
oz
Ot
4%}
|o
O
1
C
3.
(]
[o))
v
ofm
=

n

memoryZ copydt & SEND commandE =&l StCt.

{/* 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; /1 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);
3
else

{/* copy len bytes of source_addr to dst_ptr */
wizmemcpy((0x000000 + source_addr), (OXFEOOOO + dst_ptr), len);

3

/* 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 S410| Q3% 2= Protocol X{2|= Host7} 2%&SI2 2 Timeout2 ZMSIX| QF=Cf.

rr

{/* check SEND command completion */
while(Sn_IR(SENDOK)==‘0"); /* wait interrupt of SEND completion */
Sn_IR(SENDOK) = ‘1’; /* clear previous interrupt of SEND completion */

B Check finished / SOCKET close

Section 9.2.2.1 ‘Unicast & Broadcast’ &r=.

9.2.3 IPRAW

IPRAW= TCP2}t UDPQO| 31| protocol AHZQl IP layerE O|23%t Data E4I0|Ct. IPRAWE=
protocol number0j Ct2} ICMP(0x01), IGMP(0x02)2t Z2 IP layer2| protocolE X|&BHC}.
ICMP2| pingO|L} IGMP v1/v2= W7100A0| Al Hardware logic@ 2 O|0| 3L O{ ULt SFX| 2
Q0| M2} Host= Socket n2 IPRAW modeZ opendstd O|& XM Faiste X2 £ QU
Ct. IPRAW mode SOCKETS AtE2% 42, O protocols A% X| HIEA| IP headerQ|
protocol number fieldE AA3S}0OF SHCt. Protocol number= IANAO|| Q|3 O|O] HOIZ|O| U
Ct(http://www.iana.org/assignments/protocol-numbers #Z). Protocol number= SOCKET
Open O|™O0f Sn_PROTOO|| HtEA| MHSICE. W7100A= IPRAW modeOf|A] TCP(0x06)Lt
UDP(0x11) protocol number= X|&SFX| QF=Ct. IPRAW mode SOCKETS| EAlE2 X|HE
protocol number2to| EAS S| ESHCH. ICMPE MY El SOCKETS IGMPR} ZH0| MHL|X| @

2 1 2|9 Protocol DataE =4l 4= QiCt.
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Figure 9.7 IPRAW Operation Flow
B SOCKET Initialization

SOCKETS MEHSI Protocol numberE 47 SHCE. Sn_MR (P3:P0)E IPRAW modeZ A M3t

2GS, OPEN command O|& Sn_SRO| SOCK_IPRAWZ HHZAT|™ SOCKET
o

OPEN command&

=
initialization 1’42 2t= =L},

{
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’ &r=.

B Receiving process
RX Memory0f =4l=Zl IPRAW DataE X 2|etCl. =4Al=l IPRAW DataQ| #tx== Ozt ZLC}.
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PACKET-INFO DATA packet
L. Byte size of
Destination IP Address DATA packet Real Data
- 4 Bytes g 2 Bytes b Size speicified in PACKET-INFO

Figure 9.8 The received IPRAW data format
IPRAW datas= 6 bytes®| PACKET-INFO2Q} data packet© 2 O|F0{X|O{, PACKET-INFO
Xt ME (IP address)?} data packet®| ZIO|7} ZEH=ICt. IPRAW modeQ| data £=412 UDPQ]
PACKET-INFOO| A & AIX}Q| port number X 2|2 X 2|51+ UDP data =41} 25 S USIC}.
section 9.2.2.1 ‘Unicast & Broadcast’ %=,
ZMXtO| Data A7|7f SOCKET ne| RX memory free sizeECt 2 4% 11 datag AT £

9lo, £t fragmented data SA| =412 %= QIC}.

PNl
O -

rr

B Check send data / Sending process

H&% data A7|= 2=l SOCKET ne| TX memory2Ct & %= €1, default MTUEL} &
%= QIC}. IPRAW data &2 UDP data M& 0| A destination port numberE MHst= Z{2 X
st E ZUSICE XbM|SH AFEH2 section 9.2.2.1 ‘Unicast & Broadcast’E & =x3}7| Higt
C}.
B Complete sending / Timeout

UDP2} =9, section 9.2.2 ‘UDP’ %=,

B Check finished / SOCKET closed
UDP2} =9, section 9.2.2 ‘UDP’ %k,

9.2.4 MACRAW

MACRAW & 412 Ethernet MACEZ 7|Bt2E 1 49| protocolg host7} X0 k7| {3}
A A8 = AEF st SLLYO|C

MACRAW mode= QX SOCKET 00t AFE 7HS3ICH SOCKET 02 MACRAWE A3t
SOCKET 10]A{ 77}X|= hardwired TCP/IP stackS 1CHZ At2% 0t ofL|a}, SOCKET
K| NIC(Network Interface Controller)X{ & At&%g 4= RU0{ software TCP/IP stack2 &
QUCE. 0|2} Z0| W7100A= hardwired TCP/IP2t software TCP/IPE E&F 3T =
hybrid TCP/IP stackS X|@$tCh. W7100A0| X| 38t 8712 SOCKETECL} O B2 SOCKE
o] @7 E 4R, =2 Hd58 276l= SOCKETEL2 hardwired TCP/IP stack@ 2 335
1 Q= MACRAW modeZ 0|8%}0] software TCP/IP2 731510 SOCKET £=0| stAHE
St 4= QICH. MACRAW mode®| SOCKET 0= SOCKET 10| Al 77}X| AFR &1 Q= protocolS2
Helet 2= protocolsS M| 4 ACH. MACRAW F4l2 OrF 2t X 2| glo| w=== Ethernet
packetZto| SA10|22 MACRAW HHXH= 0[2{st protocolg EAMstn Hz|gd = Us

software TCP/IP stackE ZI& &8O otCF. MACRAW data= Ethernet MACS 7|EtCZE &}

so WMV gy

- 0
Hoap rr

I 1y
o J

7| I{20f 6bytesC| source hardware address, 6bytes®| destination hardware address, 2 bytes
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9| Ethernet type & 14bytesS 7|20 =2 TS0 SHLCt.

OPEN

Feceiving

+ Recelved DATAT —Yoes—p P
FOCess

Mo Yos—e | Sending Process

]

Complate

T Sanding?

CLOSE

G-

Figure 9.9 MACRAW Operation Flow
B SOCKET Initialization
SOCKETES MEHSID Sn_MR(P3:P0)E MACRAW modeZ A3t = OPEN commandE =35t
Ct. OPEN command O|& Sn_SRO| SOCK_MACRAWZ HHZE|™ SOCKET initialization 1742

AZ=CEH Ol EAl0 RSt = H™E (Source hardware address, Source IP address,

-—

Source port number, Destination hardware address, Destination IP address, Destination port
number, Zt= Protocol header, ETC)= MACRAW Data®| YEEO|EZ 0| ZHE HE9

register A™M2 ZQ QICt.

{

START:
/* sets MAC raw mode */
SO_MR = 0x04;
/* sets OPEN command */
SO_CR = OPEN;

/* wait until Sn_SR is changed to SOCK_MACRAW */
if (SO_SR != SOCK_MACRAW) SO_CR = CLOSE; goto START;

| Check received data

Section 9.2.2.1 ‘Unicast & Broadcast’ Zr=.

] Receiving process
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SOCKET 02| RX memory0j| A=l MACRAW dataE A 2|stCt. MACRAW data®| 1X= Figure

9.111f 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)
- > o
2 Bytes Size speicified in PACKET-INFO 4 Bytes

Figure 9.10 The received MACRAW data format

MACRAW datas= 2 bytes©| PACKET-INFO, data packet, 4bytes®| CRCEZ O|ZO{XIC}. PACKET-
INFO= data packet®| Z0|0|d, data packet2 6bytes destination MAC address, 6bytes
source MAC address, 2bytes type, 46~1500 bytes payloadZ O|Z0{ZICt. Data packet?|
Payload= TypeOf [t2} ARP, IP2} Z+2 Internet protocolZ O|ZO{XIC}. Typeld| st MEE=

http://www.iana.org/assignments/ethernet-numbers & %=X38|7| HfEtCT.

{/* calculate offset address */
src_mask = SO_RX_RD & gS0_RX_MASK; // src_mask is offset address
/* calculate start address(physical address) */
src_ptr = gSO_RX_BASE + src_mask; /1 src_ptr is physical start address
/* get the size of packet */
len = get_Byte_sizeof DATA_packet(); /1 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 = (g50_RX_MASK + 1) - src_mask;
wizmemcpy((OxFEOOOO + 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((OxFEOO0QO + src_ptr), (0x000000 + destination_address), left_size);
}
else
{ /* copy len bytes of src_ptr to destination_address */

wizmemcpy((OxFEOO0OO + src_ptr), (0x000000 + destination_address), len);

3
/* increase Sn_RX_RD as length of len */
SO_RX_RD += len;

/* extract 4 bytes CRC from RX memory and then ignore it */
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wizmemcpy((OxFEOOQO + src_ptr), (0x000000 + dummy), len);
/* set RECV command */
SO_CR = RECV;
3
<Notice>
RX memoryQ| free size7} W7100A0| £=AlS{OF & MACRAW datal| A7|HCLCt &2 42, £
MEHME Ot £|= MACRAW data®| PACKET-INFORQ} data packetl| &E7F RX memoryd| A
AElE 22XV 7= dlE 4~ QICh Ol&= A7| sample codeOjjA| PACKET-INFO EXio| @&
£ O7|A|7{ SHFE MACRAW data =4l XEZ|E & %= QA EICt. 0] 2X&= RX memory7}
Fullol 7i7t2+58 wde 2t50| =0tXICE O] &X= MACRAW datal| ~4& o= F= &
OFotCtM Ofzfeb 20| siag += UL
« RX memory2| X{2|E #|CHSH ¥E| 310 Fulld] === AS BEX|SHC.
= SOCKET Initialization 1t"49| Sample codeOf|A] SO_MR2| MF(MAC Filter) bitE

(MA
MO S E8lE MACRAW dataltg #ABIEE 3}0] +AlH3LE ZOICh.

23d510] *t

ﬂJ_n.

{
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 (SO_SR != SOCK_MACRAW) SO_CR = CLOSE; goto START;

}

= RX memory2| free size7} 1528 - default MTU(1514)+PACKET-INFO(2) + data packet(8) +
CRC(4) - EC} X2 A SOCKETOS closedt & X|27IX| 448t IS MACRAW dataZ A
2|5t0 CRA| SOCKET 0 opendtO] 4+ X2|$tCh. OO SOCKET 0 closeO|f ==Al&|=
MACRAW datas &=4lE L QILC}.

{/* 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(SO_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 = (gSO_RX_MASK + 1) - src_mask;
wizmemcpy((OxFEOO0O + 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((0xFEOOQO + src_ptr), (0x000000 + destination_address), left_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((OxFEOOQO + 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);
3
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&% Data A7|= = SOCKET 09 TX memoryECt & %= ¢, EESH default MTUE
Ct 2 %= SICt. Host= ‘Receiving process’1HH 0t Zt0| data packet @Ay} 55 MACRAW
dataZE AMASD 1 dataE ™ASICE O] [f MAMEl data®| 7|7} 60 bytes OJTHY AL Al
| Ethernet© 2 FEEL|= packet2 AHEOZ 60bytes?t &= E ‘Zero padding’sto] F&sH
C}.

{/* 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; /1 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 = (gS0_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 + gSO_TX_BASE), left_size);
3
else
{/* copy len bytes of source_addr to dst_ptr */
wizmemcpy((0x000000 + source_addr), (OxFEOOOO + dst_ptr), len);
3
/* increase Sn_TX_WR as length of len */
SO_TX_WR += send_size;
/* set SEND command */

SO_CR = SEND;

B Check complete sending
Data E410| ZER3%t T = protocol X2|= host7} Zt2|3}7| 20 timeout
x| Q=rf.

ST

rlo
1
=
ey
Pal
o
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{/* check SEND command completion */
while(SO_IR(SENDOK)==0"); /* wait interrupt of SEND completion */
SO_IR(SENDOK) = “17; /* clear previous interrupt of SEND completion */

B Check finished / SOCKET close

Section 9.2.2.1 ‘Unicast & Broadcast’ Zr=.

W7100A Datasheet v1.2.1 136




@}Znet

10 Electrical Specification

10.1 Absolute Maximum Ratings

Symbol Parameter Rating Unit
Voo DC supply voltage -0.5t0 3.6 \Y
Vin DC input voltage -0.5 to 5.5 (5V tolerant) \Y
2to 3.3 (GPIO)
Vout DC output voltage \"
-0.5 to 3.6 (Others)
Iin DC input current +5 mA
lout DC output current 2to 8 mA
Top Operating temperature -40 to 85 °C
Tst6 Storage temperature -55 to 125 °C
*COMMENT: Device0f ‘Absolute Maximum Ratings’E HOA= AEHAE 718 AL A2t
ot damage?| /90| E %= QIC}. Simultaneously
10.2 DC Characteristics(Input, Output, 1/0)
Symbol Parameter Test Condition Min | Typ | Max | Unit
Junction temperature
Voo DC Supply voltage 3.0 3.3 | 3.6 \'
-55°C ~ 125°C
ViH High level input voltage 2.0 5.5 \'
Vi Low level input voltage -0.5 0.8 \
Vou High level output voltage lon=8 mA 2.4 \
VoL Low level output voltage lo.=8 mA 0.4 \
Input Leakage Current Vin=Vppor 0 -10 +1 10 MA
Input Leakage Current
Vin=0 -15 -45 | -85 MA
I with pull-up resistance
Input Leakage Current
Vin = Vop 15 45 85 HA
with pull-down resistance
Tri-state output leakage
loz Vout = Voo 2 8 HA
current
V0|_= 08V, 25°C, VDD=
loL Low level output current 52 mA
3.3V
V0|_= 24V, 25°C, VDD=
lon High level output current 3.3y 52 mA
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10.3 Power consumption(Driving voltage 3.3V)

Symbol Parameter Test Condition Max Unit
IBoot Current consumption Booting 250 mA
lidle Current consumption Idle state 220 mA

|active Current consumption Whole 8 SOCKETs running 220 mA

Ipower-down Current consumption Power-down mode 108 mA

10.4 AC Characteristics
Reset timing
[ 1 i
RESET \ /
| . 2
PLOCK 5
linternal) :
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
[ | | [
[ | |
| [ | [
| tace | Tocess | |
Description Min Max
ALE signal duration = ALECON register value + 1
taLe 1 clock | 256 clock
clock (clock speed = 88.4736MHz)
External memory access period = 3us + EXTWTST
Taccess 3us 744us
register value
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10.5 Crystal Characteristics

Parameter Range
Frequency 25 MHz
Frequency Tolerance (at 25C) +30 ppm
Shunt Capacitance 7pF Max
Drive Level 1 ~ 500uW (100uW typical)
Load Capacitance 18pF
Aging (at 25C) +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 R145-side
TD+ TX= TD~+ TX+
3 L L
TCT 3 e || cMT  TCT ==
TD- : | TH- TD- TX-
bl 1 CMT
RO+ E | RX+ R+ L_UJ X+
7 %HE— | :i‘E: [
RD- E-V-W-]—r““ R¥- RD- Lﬁx_
RCT T4 i CMT

Asymmetric Transformer Symmetric Transformer
LHE PHYREE AtE5I= 42, Auto MDI/MDIX (Crossover)E 2|8 A symmetric transformer

£ AE3HOF SFC.

Qe PHYZREE A2t A2, 28 PHYQ| specificationdt St= transformerE AR SO

sict,
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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 (Tspin)
- Temperature Max (Tsmax)

- Time (tSmin tO 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.

TpF Critical Zone
T toTp

ﬂ Ramp-up

-
o L
>
ol
=
o
2 v
IE I tg Ramp-down

Preheat
) t 25°C to Peak
Time —>

IPC-020c-5-1
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12  Package Descriptions

12.1 Package type: LQFP 100

p(®
D1 ® @
2 51 /—
78 : : -
E = (| E
= = 0| O
100 E E -
IDE?I\I#IF:ER (UIOUOnUryygIuronorommm. ‘
gj__|e *
Sea Detoil A
“—
A Az * _______________________ ! __‘.
@A11 =
0, (4X)
i . ®0
O1 WITH PLATING
= Ri
? BO R:

| |GAGE PLANE .

iR = 5|,

/ L
s Ly BASE ;
(4X) METAL / » ©

DETAIL A
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SYMBOL MILLIMETER INCH
MIN. NOM. MAX. MIN. NOM. MAX.
A - - 1.60 - - 0.063
A 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
C 0.09 - 0.20 0.004 - 0.008
Cq 0.09 - 0.16 0.004 - 0.006
D 15.85 16.00 16.15 0.624 0.630 0.636
D, 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
E 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
R 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°
0, 0° 0
0, 12° TYP 12° TYP
0; 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
A1 - - 0.05 - - 0.002
A2 - 0.65 0.70 - 0.026 0.028
A3 0.200 REF. 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
ccc 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.

G)

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

0| sectionOf A{= HIXO| 80511} W7100A2| (A2 H|mdl = QtCh.

13.1 Summary
W7100A1F 80C512| 8-bit T, WM&~ =M LisM operation cycleg Of2f EO| LIEFLHR

y =
Ct. W7100A2t ‘wizmemcpy’ £ SA|0| A% A2 LHE 80C51HLCH 2F 9Hf 2 M&

= HolC}.
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

CS sectiong2 & O AtM|SH MsH| W0 CHsl otE ZO|Ct.

13.2 8-Bit Arithmetic Functions
13.2.1 Addition

B |mmediate data
C}2 code= 2 H|O|E| (4t)E 8-bit register0f| Esl= ZO|C}.

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’ &t W7100A2| Boot ROMO|| 3 | RICt. ‘W7100A Driver Guide’ &=

B Direct addressing

CtS codes 8-bit register2 AT addressingstO C{sl= Z0|Ct.

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
C}2 code= 8-bit registerd| 7™ addressingst EH3sl= ZdO|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
CtS code= 8-bit register”|2| Edt= 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

CtS code= 8-bit register2 £ 5 2| addressingsto| ¥ MISt= Zd0|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
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

C}2 code= 8-bit register2 51| 7t& addressingsto] ##AdlSt= Z4O|Ct.

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}2 code= 8-bit register77|2| WMSI= ZO|C}.
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 28h - 2Fh 1 12 1 4
MOV Rx, A F8h - FFh 1 12 1 4
Sum : 36 3 12

13.2.3 Multiplication

C}2 code= 8-bit register77|2| &/4dsl= ZO|LC}.
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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 A4h 1 48 2 4
MOV Rx, A F8h - FFh 1 12 1 4
Sum : 96 6 12
13.2.4 Division
C}2 code= 8-bit register77|2| Li=Mst= ZO|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

CHE codes 16-bit MSZIO|CE 1 HW| I AAMXHE registers pair RaRbO|I, F HFY
I HAtXb= registers pair RxRyO|Ct.

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

C}S codel= 16-bit WM ZXtO|Ct. X WA I QIAXH= registers pair RaRbO|1, & HHAY
I HAHXH= 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

CHS codet 16-bit ZAESEO|CE K WHRY I YIAtKF= registers pair RaRbO|1l, & HH|
I HAHXH= registers pair RxRyO|Ct.

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 A4h 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 A4h 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

CtES code= 32-bit

B Il H&tXb= 400 registers RvRxRyRzO| Ct.

RaRbRcRd = RaRbRcRd + RvRxRyRz

SHESHOICH. = SHM O H&XE 49 registers RaRbRcRdO| 1],

=
e

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
Mmov Rc, A F8h - FFh 1 12 1 4
MOV A RDb E8h - EFh 1 12 1 4
ADDC A, Rx 38h - 3Fh 1 12 1 4
Mmov 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

=20 o

S Ol H&EAt= 40K registers RvRxRyRzO| Ct.

RaRbRcRd = RaRbRcRd - RvRxRyRz

WHASHOICH H M Ol ALX= 404 registers RaRbRcRdOILD, S

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

CS codes 32-bit S&S&0ICH = YW Ul HAXE 400 registers RaRbRcRAOI ), &
B Il H&tXb= 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 A4h 1 48 2 4
XCH A, R4 C8h - CFh 1 12 2 4
MOV B, R3 88h - 8Fh 2 24 2 4
MUL AB A4h 1 48 2 4
ADD A, R4 28h - 2Fh 1 12 1 4
Mmov R4, A F8h - FFh 1 12 1 4
MOV A, R1 E8h - EFh 1 12 1 4
Mmov B, R6 88h - 8Fh 2 24 2 4
MUL AB A4h 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 AR5 E8h - EFh 1 12 2 4
MUL AB A4h 1 48 2 4
ADD A, R4 28h - 2Fh 1 12 1 4
Mmov 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 A4h 1 48 2 4
XCH A, R5 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 A4h 1 48 2 4
ADD A, R5 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 A4h 1 48 2 4
ADD A, R4 28h - 2Fh 1 12 1 4
XCH A, R5 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 A4h 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 A4h 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, R5 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 48 2 4
ADD AR5  28h-2Fh 12 1 4
XCH A, R6  C8h-CFh 12 2 4
ADDC A, B 38h- 3Fh 12 2 4
MOV  R5,A  F8h-FFh 12 1 4
CLR A E4h 12 1 4
ADDC A, R4  38h- 3Fh 12 1 4
MOV  R4,A  F8h-FFh 12 1 4
Sum : 1248 99 252
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Document History Information

Version

Ver.0.9.1 Beta

Date

Sep. 2009

Descriptions

Release with W7100 launching

Ver.0.9.2

Dec. 2009

1. Deleted “How to program FLASH memory in W7100”
document

2. Modify at 2.5.10, “APP Entry RD/WR Enable” => “APP
Entry(OxFFF7 ~ OxFFFF) RD/WR Enable” (P.40)

3. Deleted “tri-state signals in 1/0 pins at 3 I/O Ports”

Ver.0.9.3

Feb. 2010

Modify “XTLPO and XTLP1 explanations at 1.4.2.5
Interrupt/Clock”(P.19)

Ver.0.9.4

Apr. 2010

1. Modify “Sn_IMR initial value 0x00 => OxFF”
2.Added “INTLEVEL register to TCPIP Core common register
at 8.2.1 Common Register” (P.72)

Ver.0.9.5

May. 2010

Deleted “PPPoE protocol cause of errata”

Ver.0.9.6

Jan. 2011

1. Added “at 2.5 SFR definition and PPPoE function at
1.3.2 TCPIPCore” (P.34, P.14)

2. Modify “GPIO in/out voltage for revision for W7100A at
10.1 Absolute Maximum Ratings” (P.137)

Ver.1.0.0

Mar. 2011

1. Deleted “information about external memory accessing”
2. Added “64pin number information at 71.4.2 Pin
Description” (P.17)

Ver.1.1.0

May. 2011

Define “voltage of OSC (clock source) input”(P.137)

Ver.1.1.1

May. 2011

1. Modify “Pin Layout(nWR, nRD) at 71.4.1 Pin Layout”
(P.16)

2. Added “at 1.4.2.6 GPIO” (P.20)

3. Added “at 1.4.2.7 External Memory” (P.21)

Ver.1.1.2

May. 2011

Corrected “GPIO pull-up, pull-down resistor value at 4 I/0
Port” (P.46)
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Ver.1.1.3

Nov. 2011

Modify “VCC3V3 power supply signal descriptions (KR) at
1.4.2.10 Power supply signal” (P.22)

Ver.1.1.4

Jan. 2012

1. Added “product endurance at W7100A Features at 1.2
W7100A Features” (P.11)

2. Added “recommendation note at 2. Memory” (P.25)
3.Modify “pin number of PLOCK in table at 71.4.2.1
configuration“ (P.18)

(table 1.4.2.1, add the QFN64 pin number of PLOCK)

Ver.1.1.5

May. 2012

Modify “Table 2.2 WTST Register Values of WTST at 2.5.2
Program Code Wait States Register” (P.33)

(The access time of WTST[2:0] values ‘3’ changed to ‘Not
Used’)

Ver. 1.1.6

Jun. 2012

1. Modify “description of Figure 2.14 at 2.5.2 Program
Code Wait States Register” (P.33)
2. Modify “WTST value ‘3’ changed to ‘4’ at 2.5.2 Program
Code Wait States Register” (P.33)

Ver. 1.2.0

Sep. 2012

1. Modify “Figure 2.6 and 2.7 at 2.3.1 Standard 8051
Interface” (according to the W7100A errata sheet (erratum
3)) (P.29~P.30)

2. Added “recommendation note of erratum 3 at 2.3.1
standard 8051 interface” (P.29)

Ver. 1.2.1

Jan. 2013

1. Added “Figure 4.1 PortO Pull-down register at 4 I/0
port”(P.46)

2. Modify “Table at 10.2 DC Characteristics” (P.137)

(Add the lyg4(leakage), and loz, Modify the Voy and Vo)
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