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1 Overview

1.1 Introduction

iMCU W7100A= 8051 %t OtO|3Z AEE2], 64KB SRAMI} hardwired TCP/IP Core & LiH
gt 1’45 one-chip QlE{4l £2M O|C}. Hardwired TCP/IP R 0= Ethernet MACI} PHY £
LHE S TCP/IP stack2E2M A|HOM 1 452 SHE 2Lt Hardwired TCP/IP stackO =
Zl TCP, UDP, IPv4, ICMP, ARP, IGMP 12|11 PPPoEE= A7t CtASH SE&00| 0|80 £t

-

o

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
o Minimum 100,000 program/erase cycles

« Minimum 10 years data retention

[
B
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1.3 W7100A Block Diagram & Features

] ] - l«——— t0, gate0
ePlo (= = Timer ’
0,1 <«——— t1, gatel
Flash  K——) - Timer JE——t2
2 «——— t2ex
Boot ROM ((——"> MCU
<ﬁ> UART «—— rxd
SFR «——— docddatai
C:l/'\ Debug |€——— docdclk
«—— docddatao
N )
TCPIP :} f;
Core Clock/ [¢——— clock_in
C:'\‘/ Control |«—— reset
interface ¢  int0-5
Figure 1.1 W7100A Block Diagram
W7100A L& == CiO[0| S =1.10] LIEFLH QAT
ALU - At =2|HMES HBICH Accumulator (ACC)2F Program Status Word (PSW), B 2l K|
AH, 2|2 arithmetic unit, logic unit, multiplier, divider& ZtZEl LogicS Z st ULt

SFR - Special function register& M O{3tCt, BFE, ALEAL X|H registersdt HHE logicS

Zototal QUL AMEXIE Foleh F HH|E direct addressing mode BEES O|8diA =

A

A access (read, write, modify) & % QUCt.

1.3.1 ALU (Arithmetic Logic Unit
W7100A= HEZ 8051 microcontroller?t 2AtHSIA S 2t=Ct, O2|0 #H=E 2= HHY
Shst 1 QICH W7100A= & O £WS IS5 =

S

W7100A MCU2| ALUE &It data X 2| St O[ A2 8-bit ALU, ACC (OXEO) register, B
(OxFO) register2} PSW (0xDO0) register = T EZIC},

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= &l @4 L@ AL SO AFS &L 2 ER0, B register= 2& SFRA

g SASCL.
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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
ALus S, WM 54, Ll o 22 M= SIF (increment), 4 (decrement),
BCD-decimal-add-adjust, H|1l (compare) ¥4t &= FHSHCL =2 unit2 CHE GMES
+ali5t7| 28 AND, OR, Exclusive OR, complement, rotationS O|-2%tC}. Boolean = ZA|Af
+ set, clear, complement, jump-if-not-set, jump-if-set-and-clear 12|11 move to/from carry
ot Z2 bitPIAS FABICE,

A
PSW (0xDO0)

7 6 5 4 3 2 1 0 Reset

cYy 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
Figure 1.5 PSW Register

PSW register= MCUS| X AEHE BtET &= Aes HE bits

fjo
H
nd%
o
kl
£0
n
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1.3.2 TCPIPCore

TCP/IP Engine
uDP
TCP
Y TGMP w
ICMP V1/V2 'i,
; w
3 5
PPPoE || ARP P 3

= S =l B
; Q
2 a
802.3 Ethernet MAC 2 =
) 1)
X 3
o
@ 2

MIl Manager
(CSMA/CD)

¥

Ethernet PHY

Figure 1.6 TCPIPCore Block Diagram

Ethernet PHY
W7100A= 10BaseT/100BaseTX Ethernet PHYE LHZ& St QUCH Half-duplex?t Full-duplexS
D5 X|Q5tH Auto-negotiationdt Auto-MDI/MDIXE X|$HCt EESH Link, TX, RX AMEH,
Collision, Speed2} Duplex 6702 HE®/3 indicator LED =82 X| &3

—

]

_—

rio

C}.

TCPIP Engine
TCPIP AZEI2 Wiznete| HEYI Z2EZ7|&S 7|82 2 St= Hardwired logicO|LCt.
- 802.3 Ethernet MAC(Media Access Control)
CSMA/CD (Carrier Sense Multiple Access with Collision Detect) & X|QslH TZ2ZEE
48-bit source/destination MAC addressS 7|HtS 2 st QUCt,
- PPPoE(Point-To-Point Protocol over Ethernet)
Of Z2ZEZ2 Ethernet2 Sl PPPMH|AE O[83IC} Ethernet ZY H& Al0f
Payload (PPP Z&Q) £ encapsulatedtid, =41 A0 PPP Z2|QZ de-capsulatePtCt.
PPPOE= PPPOEAIHIQt PAP/CHAPQIZ S O|83HA PPP S41S %HCh.
- ARP(Address Resolution Protocol)
ARP= IP addressE 0|29 MAC address resolution protocolO|Ct. O] Z2EEZE2 A2
MAC addressE Z’83t7| 2[5l ARP-reply@t ARP-requestS 1 ZHSHCE,

rlo

- IP (Internet Protocol)
IP 1% (layer) Ol SZ8IH HO|E EA1S X|SCE IP fragmentation 2 X| 231X

W7100A Datasheet v1.2.4
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B7] W=0f fragmented packet2 412 == QIC}. TCPLI UDPE H2/Ph BE= Z2E
Z numberE X[RIBICt TCPLE UDP2| Z% hardwired embedded TCPIP stack2 X|& et
ct.
- ICMP(Internet Control Message Protocol)
ICMP= information, unreachable destination 2 X|%3PE Z =2 EZO0|C}. Ping request
ICMP packetO| ==4I%|™ Ping reply ICMP packet2
- IGMPv1/v2(Internet Group Management Protocol version 1/2)
IGMP Join/Leave?t Z2 IGMP HA[X|E KX2[ot= Z2EZO|CL IGMP= 2% UDP
multicast modeO| ATt SEFSICE, Version 1 10F 2 Q1 IGMP logicZt X[ ASHCH MZ2 H
Mol IGMPZ Ar8S{H, X IGMPE IP AHS0| TasioFgt oot
- UDP(User Datagram Protocol)
UDPAIZO|AM CIO|H EA2 X|fdt= ZZEZO0|C}. AFXb= unicast, multicast,
broadcast?l Z2 AF&At HIO|H WS X|@SHLt.
- TCP(Transmission Control Protocol)
Of ZZEZ2 TCP AB0HM SZ5HH Ho|E S4S XS, TCP AfH{ b S2t0|

E modeE X|{THCL
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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

6‘7 IZnet

IMCU W7100A

O

TM3
TM2
T™M1

TMO
BOOTEN

GND
GND
nRST
TO

T1
GATEO
GATE1
T2
T2EX
RXD
VCC1V8
TXD
DCDCLK
DCDDI
DCDDO
VCC3V3
nINTO
nINT1

Figure 1.7 W7100A Pin Layout

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

<L
s

1V80
GND
VCCivs
XTLN1
XTLP1
GNDA
VCC1AB
XTLPO
XTLNO
vCCive
RESETBG
VCC3A3
RXIP
RXIN
VCC1A8
TXOP

VCC3A3
GNDA
PLLLOCK
P0.0
PO.1
vCoiys
P0.2
P0.3
P0.4
VCC3v3
PO.5
P0.6
P0.7
P2.0
GND
P2.1

WIZnet

iIMCU W7100A
QFN64

1.4.2 Pin Descri
otz Hio|=0f Pin 7|

TXD

DCDCLK

P2.2
TM3
T™M2
M1
TMO
BOOTEN
GND
GND
nRST
RXD
VCC1VE
DCODI
DCDDO
VCC3V3

Figure 1.8 W7100A QFN 64 Pin Layout

ption

TXON
GNDA
NC

NC
LINKLED
SPDLED
GND
P1.
P1.
P1.
P1.
P1.
P1.
P1.
P1.
nINT

Q - N W h U O

SES MYSIYLCE. Tri - state pinO|Lt LHE A= QICH

Type Description

I 2=

0] 8mA £9 driving A&

[o] /=3 (Bidirectional)

Pu 4.7KQME WS pulled-up
Pd 85KOXe LHE pulled-down

W7100A Datasheet v1.2.4

17




@ IZnet

1.4.2.1 Configuration

Pin name Pin number /0 | Pu/Pd | Description
100pin | 64pin
nRST 8 9 I Pu 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, [ Pd PHY Mode
71, PM
79 o e Description
ololo Normal Operation Mode, 25 7|5
I} Auto-negotiation”|s 243}
ololy 100 BASE-TX FDX/HDX 7|1} Auto-
negotiation”| s &43}
ol1lo 10 BASE-T FDX/HDX 7|&Xt Auto-
negotiation 7|5 43}
0|1 |1 Reserved
1 0 0 100 BASE-TX FDX 27 AEf
10 1 100 BASE-TX HDX =7 MEH
1 1 0  10BASE-TFDX Z& A1EH
1 1 1  10BASE-THDX &7 A1Ed
FDX : Full-Duplex, HDX : Half-Duplex
BOOTEN 5 6 I Pd Boot Enable/Disable
0- AM2 Xl Application &3
Code FLASH 2| A|ZfFA 0x00002 jump
1- Enable Boot
Boot ROM2| Boot code’™
PLOCK 77 51 0 PLL Lock line, {5 PLL2| locked #ENE YE{E
1.4.2.2 Timer
Pin name Pin number I/0 | Pu/Pd | Description
100pin | 64pin
Timer0, 1 Interface
TO 9 | Pu | Timer0 2|8 clock 2
T1 10 I Pu | Timert 2|5 clock &&
GATEQ 11 I Pd Timer0 gate ZHEE
GATE1 12 I Pd Timer1 gate ZHEE

W7100A Datasheet v1.2.4
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Timer2 Interface

T2 13 - | Pu | Timer2 2/% clock &
T2EX 14 - | Pu Timer2 Capture/Reload trigger
1.4.2.3 UART
Pin name Pin number I/0 | Pu/Pd | Description
100pin | 64pin
RXD 15 10 | Serial =4 3
TXD 17 12 0 Serial 4 =3
1.4.2.4 DoCD™ Compatible Debugger
Pin name Pin number 1/0 | Pu/Pd | Description
100pin | 64pin
DCDCLK 18 13 0 DoCD clock
DCDDI 19 14 | Pu | DoCD HIOIH 4%
DCDDO 20 15 0] DoCD H|O|E =3
1.4.2.5 Interrupt / Clock
Pin name Pin number 1/0 | Pu/Pd | Description
100pin | 64pin
nINTO 22 17 | Q|5 interrupt0
nINT1 23 - I Pu 2| % interrupt1
nINT2 24 - I Pu 2|% interrupt2
nINT3 25 - | Pu Q|5 interrupt3
XTLNO 61 40 0] WIiZnet Core€ clock output, 25MHz Crystal &2
Ceramic resonator BB A A, OscillatorE A&
A2 floating &
XTLPO 62 41 I WIiZnet Core€ clock input, 25MHz Crystal &2
Ceramic resonator®t BEAZ, OscillatorE A&
g 42 1.8V 0SCO| outputdt HAZAE
XTLN1 67 45 0] MCU Core& clock output, 11.0592MHz Crystal =
2 Ceramic resonator?t HHEAZ  Oscillators
ArEE 42 floating &
XTLP1 66 44 | MCU Core& clock input, 11.0592MHz Crystal =
2 Ceramic resonator?t HHEAZ Oscillators
Ar2st 42 1.8V 0SCO| outputut st

W7100A Datasheet v1.2.4
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1.4.2.6 GPIO
Pin name Pin number I/0 | Pu/Pd | Description

100pin | 64pin
P0.0 81 52 (o] Port0 /=%, 2/F O|Z2| Data0, Addr0
PO.1 82 53 (o] Port0 ®I/=%, 2§ HR22| Datal, Addr1
P0.2 84 55 (o] Port0 /=%, 2/F O|Z2| Data2, Addr2
P0.3 85 56 (o] Port0 RI/=%, 2/F HZ22| Data3, Addr3
P0.4 86 57 (o] Port0 /=, 2/F HIZ2| Datad, Addr4
P0.5 88 59 (o] Port0 RI/=%, 2/F H|Z2| Data5, Addr5
P0.6 89 60 (o] Port0 /=2, 2/F 22| Datab, Addré
P0.7 90 61 (o] Port0 /=%, 2/F H|Z22| Data7, Addr7
P1.0 26 18 (o] Port1 /&3, 2[F M 22| Addr0
P1.1 27 19 (o] Port1 /&%, /& HZ22| Addr1
P1.2 28 20 (o] Port1 /&%, 2/F HEE2| Addr2
P1.3 29 21 (o] Port1 /&3, 2[F U 22| Addr3
P1.4 30 22 (o] Port1 /=, 2/F 22| Addr4
P1.5 31 23 (o] Port1 /=%, 2§ HE22| Addr5
P1.6 32 24 (o] Port1 /=%, 2§ HZ2| Addré
P1.7 33 25 (o] Port1 /=, 2/F 22| Addr7
P2.0 91 62 (o] Port2 /=%, 2§ HZ22| Addr8
P2.1 93 64 (o] Port2 /=%, 2§ HZ22| Addr9
P2.2 94 1 (o] Port2 /&Y, Q& HZ2| Addr10
P2.3 95 [0} Port2 /&3, 2[F MZ2| Addr11
P2.4 96 10 Port2 /&2, Q8 M 22| Addr12
P2.5 97 [0} Port2 /&3, 2/F HEZ2| Addri3
P2.6 98 [0} Port2 /&3, 2[F U 22| Addri4
P2.7 99 [0} Port2 /&3, 2[F M 22| Addr15
P3.0 34 10 Port3 2/=%, 2[F M Z2| Addr16
P3.1 35 10 Port3 ®/=%, 2/F HEE2| Addr17
P3.2 37 10 Port3 ®/=%, 2[F MZ2| Addr18
P3.3 39 10 Port3 &/=%, 2[F MEZ2| Addr19
P3.4 40 10 Port3 ¥/=%, 2/F HE2|l Addr20
P3.5 41 10 Port3 /=%, 2[F HZ2| Addr21
P3.6 42 [o] Port3 /&3, 2[F W22 Addr22
P3.7 43 (o] Port3 QI/EE, /& H22| Addr23
Z9|: GPI09| /= driving M2 Px_PU/Px_PD SFRS AZ38}0] X|Of$tLt,

L o

A 2R H2ZE A&t

= 42, GPIO0-32 28 H2z2|

229t Hojg &0 o|EF.

i
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XEMIBH AbEb2 “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

D ;. 28 M22|E Standard 8051 InterfaceZ A2 Al, ALE ping H|O{st0] PO[7:0]2

Data?} AddressZ HHZIO} Al

1.4.2.8 Media Interface

Pin name Pin number 1/0 | Pu/Pd | Description
100pin | 64pin
TXON 52 32 0 TXON/TXOP A= % H™& Alof| differential O
TXOP 53 33 0 O|E{= TXON/TXOP A= ¥2 & H&E
RXIN 55 35 | RXIN/RXIP &= %, =4l Al0f| differential H|O|
RXIP 56 36 | Ef= RXIN/RXIP 1= 42 Sdff =4
RESETBG 59 38 I PHY Off-chip A&, 12.3kQ+1% X&2 Soff 1zt
2L 0| HZ=Z ‘Reference schematic’s %1
xaol ds2 ®ldiMeE,
1. RXIP/RXIN 2= % (RX) 2 7ls% &2 ZO|2 TtF
2. TXOP/TXON A=z ¥ (TX) € 7ts¢t €2 ZO|ZE TtF
3. RXIP2} RXIN M2 & 7hs% 7HZAH fIX[AlH
4. TXIPRE TXIN M2 & 7Hse 7HZ A /IXIAIE.
5. RXQt TX A& Ne noisy ASeF Ha| XAl
6. TX/RX 41z ¥o ZtAS AHSHA FX[e
REMist AFEt2 ‘W5100 Layout Guide.pdf’S &1,
1.4.2.9 Network Indicator LED
Pin name Pin number 1/0 | 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
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COLLED 47 o 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 o 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
ergHel MR S35 ?IoH VCC3A3 1 GNDAA
O[Ol 10uF tantalum capacitorg ¢Z
VCC3V3 | 21,38, | 16, 58 | Power Digital 3.3V power supply
73,87, Z} vCCet GND#O&= 0.1uF decoupling capacitor
100 £ 4, 1uH ferrite bead= VCC3V31t VCC3A3E
PR AL
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 Zf VCC2} GND’&0f= 0.1uF decoupling capacitor
£ ¢z
GNDA 51,57, 31, Power Analog ground
63,65, | 43, 50 PCB 2{0|0F2 0| analog ground HAE2 7ts3t 3
76 A EIxtel St A0 B
GND 6,7, 7,8, Power Digital ground
36, 26, PCB 2{0|0F20] digital ground HHL 7ts%t 3
69, 92 | 47, 63 A Al Bt A0|
1V80 74 48 Power 1.8V regulated output voltage
Core operation M1t LHE regulatorO| 2fdf
1.8V/150mA ©RAZ THE (VCC1A8, VCC1V8)
=5 Fot+E 2FAIZ|7] 218 1801 GNDALO]
0| 3.3uF tantalum capacitorS ¢ Zstn 1FI}
noise decoupling2 I8l 0.1uF capacitor& HZ
=1
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VCC1veo| AZA= 1v800| 1uH inductor £
I VCC1A80 At
<Notice> 1V802 W7100A H o=z at

£ device2t= HZSHK

3.3V Power Source WCC 3V3 WCC 3A3 WCC 3V3
? ? ¢ ¢
Inductor
- NN i > -
1uH
10uF _| AuF |__10uF N
T~ e b -
T Inductor 0AuF _5.1 uF —JE.1 uF -IEJ uF
AN ) .
| | 1uH i s : 5
) GNDA &
YCC1vE VCC1A8 YCC1VE
o Q
Inductor
AN
1vgo [ e k
3.3uF 1 OuF 10uF|  DAUF 4_
T - -
ﬂ[\ Inductor I 5.1 uF -5.1 uF —E.1 uF —5.1 uF —5.1 uF
d AV 1 . d i |
- 1uH Y P

GNDA,

Figure 1.9 Power

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,
GPI03[0:7], GPIO2[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% PHYZEZE SFR= O|EdiAl MMs|oat $iCt, 222 &
2} A| PHYCONF SFR2| MODE_EN bitE 735l A MODE2-0 bitE O|&dliA| PHY modeZ

g = QEE SHCH, O CHS MODE2-09| #f2 A7d3t1 PHY_RSTn bitE O|23HA PH

resetsffOF2F & 0| X£7|3tx[0f HASE StCH, O2{E 2 64pin packageE 2 Al2E W=

EAl ofgf RET x£7|3t REIO ZBHE|0| Q0{0F2 BiCE,

b
N

nx

=<
e on oX

PHYCONF SFRO|| CH3E XtM|SH LI 2 section 2.5.10 ‘New & Extended SFR’ & & =Xd&}7| H}

=
2tCt.

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

Delay(); // 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] M 22| ‘Code Memory’@t ‘Data Memory’?| T 7tX| EFRQOZ LEEICE Code,
Data memoryZ2 2 ZtZ} memory lockE HEY &= UL Lock?|sS HHSHH F0M HE
2| readdtes AS YX|E = QUACE Memory lockO] HHE|H W7100A DebuggerES ArE%
= Q7] W0 F2I5HOF Bt Lock?|& AHE0| CHS 20t XRMSH LHE2 “WizISP Program

e

Guide”2ME & =3}7| HFZICE W7100A2] Memory TS Figure 2.10 Zt2F5| LIEFLHQICE,

Embedded

Code Memory

<::> Boot ROM 2KB

MCU Code FLASH 64KB

Data Memory

:1] [l: RAM 64KB

Data FLASH 2568

Figure 2.1 Code / Data Memory Connections

*Note:

Y S5 X Yol =X @

ro

SO0 AIAY QXtES WX|o}|

OH

= X9 MHL HZ7|(Low Voltage Detector
2 2|(Non-volatile Memory)2t SRAM, CPUS| =42 of¥gt == QUCt WiZnet ZALO|EQ]
iMCU7100EVB Schematic® & Z3}7| HftCH,

(Example ICs : MAX811, MIC811, DS1811)

>
oo
T Mo
=
o2l
O
=
el
i
im o
=o=}.
o
ot
ne
0x
=

%
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2.1 Code Memory

‘Code Memory’= 0x0000FE{ Ox07FF77HX|2| F=AE Z= Boot ROMZ} 0x00005E OxFFFF7}
Xl FAE ZH= Code FLASHE RAMEICH A|AEIO| reset® CH2 Boot ROM2| code”Z} AleH
L|=0 o mf BOOTENEO| 2t =Z0| EHetZICt Figure 2.2 A|AEISE Z0| BOOTENE
O 2 BootROMTEO| flowES LIEFLHT RACE BOOTEN = 191 AR ISP ZE2MATL MIgD,
BOOTEN = 09! ZS APP Entry2t AFEXl ApplicationZ =7} A EICE ISP ZZMHAE WizISP
program= O|83llA W7100A0 AtEXt codeE write W AHESICH 2|31 APP Entry= At
X} Application code?t H¥E £ UAEZ= memory map switching0| OE = UEF otCt
Z7| HEfOAM W7100A= Of2f Figure 2.30{ A2t 20| Boot ROM, APP Entry 12|11 FLASHY
Aol MZtX| =] EYS H=Ct SfX[EE 2o & = AXO0[, Boot ROMZ APP Entry=
FLASHE Y M2 AX|= £20| ULt 0 =2 AME 0x0000 ~ 0x07FFLt OxFFF7 ~ OxFFFFO|
M FLASHE St ZXICH O2fM W7100A= Z=7|3 Al Boot ROMIt APP Entry@ Y2 codel|
H2[Z FLASHY Y2 datal 2|2 MY EICt

Jump OxFFF7
Boot NO BOOTEN ='0'
Enable?
YES l BOOTEN = 1’
v
ISP
S APP ENTRY
Process
Jurnp Ox0000
\ 4

{ APP code running '

Figure 2.2. Boot Sequence Flowchart

FLASHE 9 Z data memory2 H27d3M7| UfZ0| ALEX} application codeE FLASHO| write®
3 UCH SHX|ZH O HEHOIAM = FLASHE codeMZ22[2 AF&E 4= QICh FLASHE ZEH 22|
2 AMEdt7| f8iM = memory map switchingO| ZRSICH, O] ME0| ArEXtE HE A
BOOTEN = 022 MEASIO] APPREE MEASICE 12/ Boot ROM ZE&= APP Entry2 SA|
jump$tCt. O 2 APP Entry= Boot ROMS un-mapdt FLASHE mapA|7{Al Code FLASHZ
&gt = AEE SHCH code memory map switchingO| £LHH APP Entry= Code FLASHO| A|
"

Z=291 0x00002 2 jumpPtCt. O] Y2 Figure 2.304| LtEfLYRACE.

>~

A
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OxFFFF[: OxFFFF OxFFFF OxFFFF
OxFFF7 il OxFFF7 ek 0xFFF7-

\
] Flash(64k) | | == > \ | Flash(64k)

OXO7FF| \ 0xO07FF \
Boot Rom | BootRom |
0x00001. 0x0000 0x0000 0x000!

B : Disabled Area
" :Reserved Area

Figure 2.3 APP Entry Process

SHX| 2 0S| FLASHRF APP Entrye= ME ZX|= addressBYS 7HX|EE, FLASH 64KBE
HME AIE517] fI8iM= APP EntryS un-mapdiOF $tCt. O|E I8 startup codeOilAd
WCONF(OxFF)2| RBHIEE ‘0’22 H7Fs|FOF otCt, 2| Figure 2.42t Z0| APP Entry=

un-mapE! Cf,

OXFFFF OXFFFF OXFFFF OXFFFF
AEP Y ] T
OXFFF7 OXFFF7 OXFFF7

RB =0/
Flash(64K) ) Flash(64K)

0x0000 oxoo00L | 0x0000 0x0000
M : 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|&2| F2& 7hA[A = CHH, BHEA] Of2f ZES startup codedf 4f
s{{oF stCt, O] S O|235IH, W7100A= system resetZ 0| ZA| APP Entry addressS
disable® Z{O|LC}.

ANL OFFH, #07FH ; Clear Reboot flag
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BOOTENT S ‘0’22 M7t Startup codeO|A{ WCONF register®| RBH|EE cleardtH Lf

£ Code FLASH memory 64KBE 25 code memoryZ2 AtEY = UL},

2.1.1 Code Memory Wait States
Code memory wait state= LHE WTST (0x92) registerOf 2|8} MM |1 wait statel| S{HT
WTST register2| {0l 2|5 Z7FEICt. XtMeh LHE-2 section 2.5.10 ‘New & Extended SFR’=

Hst7| HEEto

2.2 Data Memory
W7100A= LHS0| 64KB RAM, 64KB TCPIPCore, 255Byte Data FLASHE Z st QUL Data
FLASHE AHREXES| IP, MAC, subnet mask, portH= S& XNTst=H AHEE £ UCt. E st
W7100A= QS HZ2[E Z|0f 16Mbyte7tX] =tge == QAT O] memoryS2 MOV

20t accessgt 4= UL} Figure 2.5= W7100A2| ‘Data Memory map’S LIEFHCE,

=
ol=]

I
|0

W7100
OxFFFFFF
/7
OxFFO000 Ps OXFDFFFF
TCPIPCore £
0xFE0000
External Data
Memory
0x010000
Ox00FFFF r OxFE |
Embedded RAM User Data Flash
0x000000 0x00|

Figure 2.5 “Data Memory” Map

2.2.1 Data Memory Wait States

Data memory wait statet= CKCON (0x8E) register0| 2|3l M7 EICk, CKCON registerd| A7
& ZHof 2t wait state $7F A EICE section 2.5.10 ‘New & Extended SFR’S & Zx3}7| Ht
=

2L,

2.3 External Data Memory Access

E HEZE AR [, 25 address, data El2| access mode= A 27tX| 20| QUCE.

2

#HA = standard 80510A] AtE3l= YO Z address lined| latchE AFE3t= YWE 0|1,
HM= address lined| directE2 ZE 291 HZ5t= LRO|CE =& address?t data
L5 GPIO(General Purpose 1/0)2| 82 AEO| 7t&5tCt. 2/F M 22| accessing speed

CHet ME = section 10 ‘Electrical specification’S & Z5}7| HfEtCH,

Mo 4n

of
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o2l

EHO[20 EM[2:0]8H0f 2

Table 2.1 External memory access mode

external data memory access modeES H2|5}RiCt.

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

0| Hre olHbA Q| go510| Q&

Interface
QIHIO|AQL & USIEL. Port02| address?t datadlZE
510 latch enable A= E A O{$ICE,
Sl Moz = Uen, EHCOt XM W&

8}7] uhetc,

£517| I3l ALE (Address Latch Enable) pine O|&
St SR/ E= A|ZHS ALECON registers
section 2.5.10 ‘New & Extended SFR’2 & =X35
SFR register®l WCONF(OxFF)Of| ?|X[3F EM[2:0](External Memory Mode)2| settingOi| CCt2t
2 = U= 2|7} & JHX|2 LHEICE ®AN EM[2:012 “001”2 settingdhH|

= T M=

r

address2

B

oF L

ST

16-bit addressES AF23S}A EICt Address/data line2 2 A2 E|X|
AE EICEH

ALE

H port02 address/data busZ AM2St1, port2E A'?| address(addr[15:8]) 2 ALESIEE B
port1, port32 GPIOE

__I.I.
lA_I

o
—

=
=]
=l

=

==

Note :
£ EEME
St ErratumO| UCH [{Z0| WR/RDE ALES ORotO] 92

{82 ‘W7100A Errata sheet - Erratum3’2 Aotz

Standard 8051 interfaceE 0 Q2 22| QIE{HO|AE WR / RD AlZ enable HOf| ALE A5 7} &
WR/RD 4127} enable El 0|20 ALE 427} 2H

nOEZ HZSHH X7t ol ZElCh. Cf Arhot

otLt, ST

02 2|9 nWR,

g2 otefel Jgut ZLof.

D[7:0]
External
A[15:0] Device
PO[7:0] Latch
AD[7:0]
W7100A WE
ALE —l NOE
PAL7:0] ﬁ GPIO
WCONF
(0xFF) A[15:8]
EM[2:0]=001| P2[7:0]
P3[7:0] > GPIO
nWR )OR
Ae |
)OR
nRD

Figure 2.6 Standard 8051 External Pin Access Mode (EM[2:0] = “001”)
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CH2 22 EM[2:0]12 “011”2 HHSIA &I port02 address/data bus® AMESHA T2,
port2= &?| address(addr[15:0])2 AMEEICt J2|1 port32 &l address(addr[23:16])
2 AMNEE £ A0 addresse| HPI7t 24-bit2 =O0{tCt OX|H2Z port12 GPIOZ AHEO0]
7SSt XpMBE E2 o] S E =t &Lt

D[7:0]
External
A[23:0] Device
PO[7:0] Latch
AD[7:0]
W7100A NnWE
ALE —» nOE
P1[7:0] > GPIO
WCONF
(OXFF) AT15:8]
EMI2:01=011| py[7:0]
A[23:16]
P3[7:0]
nWR )OR
AE |
) OR
nRD

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

2.3.2 Direct Interface

O] &&2 standard 80512 2F AHZA W= CtE2H address?t data 2t X AZA
S5l Ab23t= ZO|CH WX EM[2:0]2 “101”2 settingdtAl &M, port0S data line
(data[7:0)) 22 AtESHA E|M, port12 St?| address(addr[7:0])2Z AESHL, port2E &4
address(addr[15:8])2 Ar&3StA EICh 2|1 HOFR= port32 GPIOE AHEO| 7+sS3tCt. O]
LHS AFESHA T latch 810| address/data 2t12| HZAO| 7tsS3ICH AtMst 42 Of
o] S5 &Lt

D[7:0]
P0[7:0]
W7100A
A[7:0] A[15:0] External
P1[7:0] Device

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”)
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CIZ2 2 EM[2:0]2 “111”2 settingdtAl =™, port0, portl, port22| 7+d2 2o Fd1t

3, port32 X4 address(addr[23:16])2 AFEE 5= QUCL XHMDH +82 otefel EEL

9|. 7I-|:|-_
D[7:0]
PO[7:0]
7100A
W7100 A[7:0] A[23:0] External
P1[7:0] Device
WCONF .
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

otef &2 LHE memory2t Special Function Register (SFR) map= = O{ =L},

OXFF
Upper Internal RAM shared SFR
with Stack space Special Function Registers
(indirect addressing) (direct addressing)
0x80
OX7F .
Lower Internal RAM shared with Stack space
(direct & indirect addressing)
0x30
Ox2F
bit addressable area
0x20
Ox1F
4 banks, RO-R7 each
0x00

Figure 2.10 Internal Memory Map

W7100A2| LHE RAM 0x00 ~ Ox1F7ItX| 8712 registere 2 T'd %l 4709| register bank==

=3
H2Eo=z JYE|0 RUCL. Indirect addressing modeZ 0x80FE|{ OxFF7tX| addressingSt™, %
S22 E 128 Bytes & LHE memoryE accessing=ICt. SHA|2F direct addressing modeZ

0x80FEf OxFF7tX| addressingSt™ O] £&2 SFR memoryE accessing & Cf.
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0xF8 DPSBK PHYCONF| WCONF |OxFF
0xFD! B | ISPID |ISPADDR | ISPADDR | ISPDATA | CKCBK | DPXOBK | DPX1BK |0xF7

OXEB MXAX -. D D D D D . OXEF
oxeo| ACC PO_PD PD P2_PD PD OxE7
0xD8| WDCON 0 i
0xDOl  PSW w7
0xC8 O RLD RLD OxCF
0xCOf Reserved . OxC7
088 IP OxBF
ox80|  Pp3 OxB7
oxa8  IE OXAF
oxa0l P2 OxA7
0x98]_SCONO | _SBUF [INTWTST  EXTWIST _ ALECON R
000 p1__ |GG WIST | DPXO DPX1 0x97
0x88] TCON | T™MOD | TLO TL1 THO TH1 | CKCON Ox8F
ox80[ PO SP DPLO | DPHO DPL1 DPH1 DPS PCON |0x87

Figure 2.11 SFR Memory Map
New SFR - New additional SFR
- Standard 8051014 2% SFR
Standard - Standard 8051 SFR
Figure 2.112] HO|AM 2% & 0852 82 ELf= SFR bit addressable registerO|LCt.

2.5 SFR definition
0| sectionO A= W7100A2| SFRIt 1 7|sE0f| CHe MEHSICH O XpMSH AMet2 section
2.5.11 ‘Peripheral SFR’S & 115}7| HtZtCt,

2.5.1 Program Code Memory Write Enable Bit
PCON register L5 0| Program Write Enable (PWE) bit= MOVX H&O0| #¥g|= ZOF
Program Write signal2 XO{StCt. PWE bitE ‘I’E2 HEStH ‘MOVX @DPTR, A FH2
accumulator register®| H|O|EHE DPTR (active DPH:DPL) register& Sdff HME code
memory addressOi| write$tCt.
‘MOVX @Rx, A’ HZE2 accumulator register®| C|O|E{E P2 (bits 15:8) register2t RX(bits
7:0) registerE S A& E code memory addressOil write®tCt.
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.Q bit= reservedO|d HIEA| 022 MMS|OF SHCt,
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2.5.2 Program Code Memory Wait States Register
Wait state register= code memory access time= Ad3sl=0 MQICt
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. 9| bitE2 2% program fetchLl MOVCH 0| Fsk2 =Ct.
Code memory write= MOVXEEO|| 23 +=AE|E2 =, CKCON register= CODE-W
R pulse widthE X|O{HLCE,
2. Read cycle2 Z[£ 4 clockO|A Z[CH 8 clock7tX| F=7|& Z=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
HHO fetchingg T&ste =& 0=, code memory= 2% MOVCHZHO| Qs M Tt accessE
2 QUCt Code memory= |2 4 wait statesZ read® = RUCh. 1 Timing CHO|O{1&# S Of
2l 120 LEEFLH QUL
clk I el (I G, TN (o A Y e, VNS G U
L hin 4 ¢1k .l
ADDRESS X ADDRESS )
le 4 clk- .
coero|  \_. /

pread sample

CODE Ny (Y

Figure 2.14 Waveform for code memory Synchronous Read Cycle with Minimal Wait States
(WTST = ‘4%)
Note: 1. clk - A|A®! clock FI}(88.4736 MHz)
2. ADDRESS -&X| #=§El program byte 2| A&
3. CODE_RD - Code memory?2| readl=
4. CODE - Data write to the actual modified program byte
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Code memory= %|4&

A
T

4 wait states®| MOVXHEHO 2 write™

QUCt. W7100A core= wait

stateE & 1510 XL memoryZ FOA & ZEE = QUCH Ot B2 Timing diagram
= HEOEL
clk \ / \ / \ / b / b / A\ / \ / \
< min & clk »|
ADDRESS Y ADDRESS X
| mr clk o‘j
CoDE Y DATA Y
—miin 1ol ; Ik
CODE_WR N /
max 4 clk o
PRG old value X X new value

Figure 2.15 Waveform for code memory Synchronous Write Cycle with Minimal Wait State
S(WTST = ‘4’)

=]
[=]

Note: 1. clk - Al

2. ADDRESS -

clock I} (88.4736 MHz)

MM =M= program byte o F&

3. CODE - Data write to the actual modified program byte
4. CODE_WR - Code memory2| writetl=

5. PRG - Code memory 2fEf

2.5.3 Data Pointer Extended Registers
Data pointer extended register DPX0, DPX1, MXAXE 64KBO|At9| H|O|E{E accessingZ U}

%[ 42| memory addressdt= #HE=

2t =Lt Reset® DPX0, DPX1, MXAXE X7|Z2 2 0x002 HeCt.
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
MOVXE 0| DPTRO/DPTR1 registerE O|&3{Al =AM, X4 address A[23:16] & &
DPX0(0x93)/DPX1(0x95)01l MHEl 7t ZE=Ch MOVXEEO| ROZ2 R1 registerE O|8dHA
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%42 address A[23:16]= MXAX(OxEA)2| ZtS ZtD A[15:8]2 P2(0xA0)2| 7S 2

2.5.4 Data Pointer Registers

Dual data pointer registerS& data block copyZx =& aHetA|7|7| /sl SHSO{RCt. DPTRO
oF DPTR12 47H2| SFRE 0| ?IX|St ULt Active DPTR register= SEL bit (0x86.0)5 Sl
MeEigt o~ QICH DHOF SEL bit7t ‘0’0, DPTRO (0x83:0x82) 7+ MEHZICH HICHZ SEL bit7}
‘70| DPTR1 (0x85:0x04)7} MEHEICt,

DPTRO(0x83:0x82)
DPHO(0x83) DPLO(0x82) Reset
7 6 5 4 3 2 1 0|7 6 5 4 3 2 1 0 0x0000
Figure 2.19 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

MEHEl data pointer register= CHS @E2 +&st=0H ALESHCE,
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)= data memory read/write signal pulse width'@E2E 7}
X2 QU= MD[2:0] bitE =St QUCE,
CKCON (0x8E)
7 6 5 4 3 2 1 0 Reset
WD1 wDO0 - - - MD2 MD1 MDO 0x07
Figure 2.22 Clock Control Register - STRETCH bits

' =ICt. MD[2:0] bit=

Data memory read/write signal2 MOVXEZES sdsts S0 =d
<] = f. Reset® MDI[2:0] bit

slow RAM, LCD display?t Z-2 1/0 deviceE2| 412 X 0{5}

= 0x072| x7|7tE2 A=, 0| ¢t2 =2 deviceE0| Mz S

K= MD[2:0] %242 1/0 device2| £&0f et O 7t HAY &= UCH E 2t programO| #
o

A S0|2tz o2al0] MD[2:0]2] #E HEEY =+

ok

e & Us UOICh AME

Table 2.4 MD[2:0] Bit Values

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

Read/write pulse width= |2 3 clockO|AM %|CH 8 clock7tX| A™%E 4= ULt
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2.5.6 Internal Memory Wait States Register
Internal Memory Wait States Register INTWTST(0x9C)= LH5 0| Ql= 64KB Ram, TCPIPCore,

255Byte Internal Flash2| access time2 Ad3st=0| MQICt

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 : LHE 9| 64Kbytes Ram2| access timeS A& st=0 AFEEH, 2bit2 +
ME|0f, 0-32| ZteE HEE £+ UL

- TCPIPCore WTST : TCPIPCore2| access timeS AMdl=0 AF2EO, 3bit2 T 0],
0-79| ez HEE £+ UCL

- Flash WTST : LH5 9| 64KBytes / 255Bytes Flash2| access timeS A™HSI=0 AtEE
O, 3bit2 F+A4%0f,0-79 o= MYE £ AUCH

Internal ram WTST= Of2f{Q| HQ} Z+0| access timeO| A =ICt,

Table 2.5 Ram WTST Bit Values

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

TCPIPCore, Internal flash WTST= Of2H2| H 2} Z0| access timeO| A EIC},

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

W7100A Datasheet v1.2.4

37




@ IZnet

2.5.7 Address Latch Enable Register
ALECONO| ‘0’22 MM, ALEZl 1 clock®0f HIZ ‘1’0 ‘0’22 HO|=ICt,
‘"2 MHE|H ALE AZE 1+nclockS §X|3t CHS ‘0’22 HMO|=ICt,
ALE maintain duration = ALECON + 1 clock
ALECONS| Z=7|gt2 OxFFO|Ct. m2tM ALEXtEs 22
MY = AM8SHH ECt
ALECON (Ox9F)

ALECONO]|

X9 £zof Sk ALECONS| 22

7 6 5 4 3 2 1 0 Reset
AC.7 AC.6 AC.5 AC.4 AC.3 AC.2 AC.1 AC.0 OxFF
Figure 2.24 Address Latch Enable Control register

2.5.8 External Memory Wait States Register
EXTWTST(0x9D, Ox9E)= 2% HZZ2| AccessH TS M OSH7| s AHESICE & 16bitE O
&3iM 0-655357HX| gt2 28T 5 AUACL
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 (0Ox9E)

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= L5 RAMSZHOI| 8-bit stack pointer SP(0x81)E 7HX| 11 UL}
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
O] pointer= dataZt XMZE7| & PUSHL CALLEEO olsff F7tstn, g2 G o|E 7t
SHA OFX|TE S8

pop=|7| 7 POP, RET, RETIZHO| 2lof ZAotCh =, stack pointers &

stack byteE 7t2[7|1 QUL

2.5.10 New & Extended SFR
PHY_IND(OXEF) : PHY2| ©iXi &EfE L 2{F= SFROILCE.
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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(OxF6): 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| L5 Ethernet PHYZE reset®tC}. O| bitE 1= setSt reset t
iming2 150 CtA| 022 cleartCt. Reset timingOf CHRF ELCh XbA|
ot LH 2 section 10 ‘Electrical Specification’ & & Z&}7| Ht2tCH,

PHY_PWDN: W7100A power down ZE& AE3ICt 12 [If power down ZEZ &

A5t 0 I normal2EZ2 SESICEH

10|™ MODE2 -~ 0 bitE AE30] W7100A2] 5% ZEE MHYYDICE. 64pi

n package®lM= HtEA| O] bitE HETt CtS MODE2 ~ ObitE 50

SRS d3ojof

MODE2 -~ 0: PHYRE H7H bit,
PM2 - OF 27 gt

: Reserved, must be set

MODE_EN:

3
e

2
o

\
-

nx
>

g

mjn

Ot

~ Mmoo 0z
Of
aml

o Chst MEE 1.4.2 ‘Pin Description’2|

S

(0]

ex> usage of mode selection using MODE2 ~ 0

PHYCONF |= 0x08; // MODE_EN bit enable

PHYCONF &= OxF8; // MODE2 -~ 0 value is 0 (normal mode; auto configuration mode)
PHYCONF |=0x20; // Set the PHY_RSTn bit (reset bit)
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Delay(); //Delay for reset timing(refer to the section 10 ‘Electrical Specification’)
PHYCONF &= ~(0x20); // Clear the PHY_RSTn bit

WCONF (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 &Zt0| ELIH(APP Entry(OxFFF7 ~ OxFFFF) RD/WR Enable) A& &%t
0 - ISPEE0| ELI: HEE SHX| &5
ISPEN : O - ISP enable, 1 - ISP disable
EM[2:0] : QIF MZ2| ZE 47, section 2.3 ‘External Data Memory Access’ & =X
FB : FLASH Busy Flag for ISP. Read only.
BE : Boot Enable (1 - Boot Running / O - 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 222 Of core clockOtCl Z7F8HCE, O] SFR2 core clock= count
St AFESHALE AlZHE M= AFRE &= UL

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. XtA|3t At2t2 section 4 ‘1/0 Ports’E & 115}7| HiZtCt,

TCON(0x88) : Timer 0, 1 configuration register. XtM|$t AF&H2 section 5.1 ‘Timer 0, 1’S &
ASE7| HEEACE
TMOD(0x89) : Timer 0, 1 control mode register. Xkt At22 section 5.1 ‘Timer 0, 1’2
£ 0517| HEgtC,
THO(0x8C), TLO(0x8A) : Timer 02| Counter register. XtA|3t AtEH2 section 5.1 ‘Timer 0, 1’
= E115t7| HRgtCt,
TH1(0x8D), TL1(0x8B) : Timer 12| Counter register. XtA|3t At2H2 section 5.1 ‘Timer 0, 1’
= E115t7| HRgtCt,
SCON(0x98) : UART Configuration Register. AtA|Tt AF&2 section 6 ‘UART’E & 115}7| Ht
Ztot
SBUF (0x99) : UART Buffer Register. AtA|SH AtEt2 section 6 ‘UART’E & 11617| HEEtCE
IE(OxA8) : UART Bits in Interrupt Enable Register. AFA|SH At section 6 ‘UART’E & 118}
7| HtgtCt,
IP(0xB8) : UART Bits in Interrupt Priority Register. XtA|2F AF2H-2 section 6 ‘UART’S & 115}
7| HtgtCt,
TA(0xC7) : Timed Access Register. XA|St At2H2 section 7 ‘Watchdog Timer’E &1135}7| Hf
2t
T2CON(0xC8) : Timer 2 Configuration Register. XtA|SH AF&2 section 5.2 ‘Timer 2’5 &1
St7| HREECE
RLDH(0xCB), RLDL(0xXCA) : Capture Registers of Timer 2. AtAM|$t A& section 5.2 ‘Timer
2’E E517| HZtC,
TH2(0xCD), TL2(0xCC) : Counter Register of Timer 2. XtAM|$t At section 5.2 ‘Timer 2'S
T105}7| HEZtCE,
PSW(0xDO) : Program Status Word Register. AtA|2H AFEH2 section 1.3.1. ‘ALU’E & 115}7|
HF 2O,
WDCON(0xD8) : Watchdog Control Register. AtA|2H Al section 7 ‘Watchdog Timer'E &
ASE7| HEEHC
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3 Interrupt
Interrupt pin 7|s=2 Of2H HIO|E0| F2|SIRULCt. ZE ping2 TS (unidirectional)
0|1, tri-state A== QICt.

Table 3.1 External Interrupt Pin Description

Pin Active Type Pu/Pd Description
nINTO/FA6 Low/Falling | - External interrupt 0
nINT1/FA7 Low/Falling | - External interrupt 1
nINT2/FA8 Falling | - External interrupt 2
nINT3/FA9 Falling | - External interrupt 3
nINT4 - Reserved
TCPIPCore Falling | - Interrupt Request Signal for TCPIPCore
(nINT5) (internally connected)

W7100A coret 5 levelQ| interrupt priority control& Zt1 QUCtH ZtZtO| Q& interrupt=
IP (0xB8)2} EIP(OxF8) registerE AdStHLt clearZr 2 2M high=2 low level priority group
o=z MHEICH 2 interrupt pine<2 falling edge signal®l 2|d activateZICt. Interrupt

C O

request=< system clock2| rising edgeO| Al sampling®tCt.
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 H!E{= IE (0xA8) 1} EIE (OxE8) register®iA Y bitE MEHTOZM 2t2t

enable=2 disable® == QUCt. IE register= global interrupt system disable(0)/enable(1) bit
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EAS Zgstn QUCH
IE (OxA8)
7 6 5 4 3 2 1 0 Reset
EA - ET2 ES ET1 EX1 ETO EXO 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 enablest= 22| ZE bitE2 softwareZ clearES2 set® 4= 1, hardwareZ
AL

= Ze FNE ¥g 4 se

=
ULt F, interrupt=2 softwareE &l dd2 = Y1 FadE =+
T QICk (B, IE0Z}F IE1 flage A|Ql). THF 2|2 interruptO, interrupt10]| level-activated2
programx|Of QLCHH, IE0t IE12 ZFZE 2|5 source pin nINTO/FA61 nINT1/FA72 &3l Mo

% Uk,
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 - TimerOQ 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 flagi= processor?t interrupt routine2 &g I Xt&2

2 clear&lCt,
IE1 - INT1 interrupt flagi= processor?} interrupt routine2 &g I Xt&2
2 clear&lCt,

>
o

TFO - Timer 0 interrupt (overflow) flag= processor”} interrupt routine=
& I XHZ22 clear!Ct.
TF1 - Timer 1 interrupt (overflow) flag= processor”} interrupt routine=

S I AFSO 2 clearZ! L},

>
o

SCON (0x98)
7 6 5 4 3 2 1 0 Reset
SMO SM1 SM2 REN TB8 RB8 T 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 EINTS EINT4 EINT3 EINT2 0x00

Figure 3.5 Extended Interrupt Enable Register
Note: EINT2 - Enable external INT2 Interrupt
EINT3 - Enable external INT3 Interrupt
EINT4 - Must be ‘0’, if use the EIE register
EINT5 - Enable TCPIPCore Interrupt
EWDI - Enable WATCHDOG Interrupt

EIP (OxF8)
7 6 5 4 3 2 1 0 Reset
PWDI 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= BFEA| interrupt service routine= AN LQ7| FOf
software2 cleardil F=0{OF $tCt, WDIFE enabledt?| 2I8ll software
£ AH8YI®, Watchdog interrupt?t ZdsICE F,
set WDIFO| 2|3l Watchdog interrupt”7} 23t 4= QICt Timed acces
&

o=
A A
238 & ULk

Enabled software-

s register procedureE O|8djA O| bitE

W7100A Datasheet v1.2.4

45




@}Znet

4 /0 Ports
________ 1
4.7kQ |
PxPUN |
‘D PxPON | | Pxn

85KQ |
KEEP I

PxPUn
PxPDn — |

Figure 4.1 PortO0 Pull-down register

W7100A2] GPIOE 2 SFRAZMO| 2} Pull-up, Pull-down 12|11 Keep M7tX| AEfZ HH

gt = UL} KeepatEH

=p
N LEEHO| Bt Qg 4% 01T HE 42 |XISts £90[ ULt

1/0 port pinZ|S=2 Of2l HIOIS0 LIEFLHRALCE.

Table 4.1 1/0 Ports Pin Description

ull-up HIX|AES} Pull-down HIX|AEHE SA|0 set

S o
g Fe 4y

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 P0.5 P0.4 P0.3 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 (0xA0)
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 (0xB0)
7 6 5 4 3 2 1 0 Reset
P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0 OxFF

Figure 4.5 Port3 Register

1/0 portOfl A| Read2} write access= SHE SFR: PO (0x80), P1 (0x90), P2 (0xA0), P3 (0xBO)=
9| O|FO{ZICt, HEA port-reading EHO= C2 port pin read &40 XgE|= SO
data register22E| read®tCt. ‘Read-Modify-Write’ @EO{E2 CF2 HOIEME ZT data
registere 2 ™Y EICE

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

BE CHE PHOS2 port pingS &l 22 ME (exclusively) read TtCt. B portE2
GPIO (General Purpose Input Output) 2 AFE% = QUCt OF2 Figure 4.501 W7100A2| GPIO
£ LIEILHRICE. GPIO2| output driving voltage= Px_PD, Px_PU SFRS| M7 Ztoj| 2t ovs2

3.3ve| gt= AL O|F gts ®XIgHCL.

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 8% 2| Pull-downs #H7d5t= SFRO|CL. ST HIEZL ‘1’2 setk|H™

Pull-downO| &7 =IC},

PO_PD (OXE3)

7 6 5 4 3 2 1 0 Reset

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

Figure 4.6 Port0 Pull-down register

P1_PD(OxE4) : Port1 8% 2| Pull-downs H7d3St= SFRO|CH s{T HIEZL “1'E setk|H™

Pull-downO| M EICt.

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% 2| Pull-downs #H7d5t= SFRO[Ct S HIEZL 1’2 setk|H™

Pull-downO| A =ICt,

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(0xE6) : Port3 8¥2| Pull-downs H7%t= SFRO|C. SHE HIEZL “I’2 setk|™

Pull-downO| A EICt,

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 8%!2| Pull-up2 H°d3l= SFRO|Ct. s HEZ} ‘’E setZ|H Pull-

upO| 2z

PO_PU (OXEB)

7 6 5 4 3 2 1 0 Reset

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

Figure 4.10 Port0 Pull-up register

P1_PU(OXEC) : Port1 8E 2| Pull-up= H7Edt= SFRO|C}. SHT HIEZl ‘1’2 setk[H Pull-

upO| 23 Eltt.
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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%2| Pull-up2 M7 dl= SFRO|C}. ST HIEZl ‘I’2 setZ|™ Pull-
upO| A=,
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 82| Pull-up2 A7d3t= SFRO|C} ST HIETt ‘1’2 setZ|P Pull-up
o] &78&lCt.
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= & 7H9| 16-bit timer/counter, Timer02t Timer1S ZX|11 RUCt. ‘timer mode’ 0|
A, timer register=2 0§ 12clock periodOtC} S 7}SHEL. ‘counter mode’ 0| A{, timer register=
2 i = pin (TO, T1) 2 falling transitionOtCt S 715t A2 pinES Of clockOFCH A4
=g jc},

o =

5.1 Timers 0, 1

5.1.1 Overview
Timer0, 12| pinZ|s&2 Of2ff HIO|Z0| Fe2[5tRACt. BE pins2= TF Y (unidirectional)
Ol tri-state &3 pinO|Lt LHE A== QICt

Table 5.1 Timers 0, 1 Pin Description

Pin Active Type Pu/Pd Description

TO/FCS Falling | - Timer0 clock

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

GATE1/FA0  High | - Timer1 clock  gate control

Timer02t Timer12 EF 8051 timer=1t S| 2 SHEICE 2ZF timer= 27H2| 8-bit register
£ THO (0x8C), TLO (0x8A), TH1 (0X8D), TL1 (0X8B) 2 T E|O{UALCt. TimerS2 Otz H|O|=
at 20| 47tK| REZ SETHLY,

Table 5.2 Timers 0, 1 Mode

M1 MO Mode Function Description

0 0 0 THx £ 3223F prescaler (TLx 2| &}9| 5bitArE) 2 &7 8-bit
timer/counter2 =%}

0 1 1 16-bit timer/counter. THx, TLxE Z2&F ALE

1 0 2 TLx= 8-bit timer/counter2 &2, THxO| 2|3 TLx= auto-
reload &

1 1 3 £ 719l 8-bit timer/counter2 &2, TLO= Timer0 X O bitof

o8l M O] THO= Timer1 MO bitOf o[ 0=

TMOD (0x89)

Timer1 TimerQ
7 6 5 4 3 2 1 0 Reset
GATE CT M1 MO GATE CcT M1 MO 0x00

Figure 5.1 Timer 0, 1 Control Mode Register
Note: GATE - Gating control
1: GATE pinZ} TRx pin 25 ‘1’2 HE{OI ATt Timer x7t &gt
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0: TRx pinO| “1’Ql AEHO A Bt Timer x7t S&te
CT - Counter or timer select bit
1: Counter mode, Timer x &= Tx pin2| =2 & counting®
0: Timer mode, LHE clock@ 2 S&e
M1, MO - Mode MEY 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 SZK|Of bit
1: Enabled
0: Disabled
TR1 - Timer 1 XA O] bit
1: Enabled
0: Disabled
Qe U3 ping, GATEOR} GATE1+= pulsel| E& ZHL7| 23 82 AH8E + AUCH
5.1.2 Interrupts
Timer0, 1 interrupt®| CH$ bitS 2

2Ol LIEFLHRACE. IE registerS O|&3HA interruptS

toggle® == QUCE 2|1 interruptE2 SM&=2l= IP registerE O|8dA HO{g 5= RUCH.

ES
IE (OxA8)

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

Note: EA - Enable global interrupts
ETO - Enable TimerO 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 Timer0 interrupts

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

Figure 5.5 Timer 0, 1 Configuration Register

Note: TFO - TimerO interrupt (overflow) flag= processor?} interrupt routine=
Melgd i Xb52 2 clearE!Ch.

TF1 - Timer1 interrupt (overflow) flag= processor”?} interrupt routine=
Me|g I AFES2 2 clear=!Ct.

=

InterruptS ZMA|7|= ZE bitE2 hardware@t OHEH7HX| 2 softwareS O|23iA setZ 2

d
o
clear® &= QUCt Z, interruptE= softwarel oo HMe = AN FAE L QUCH,

Table 5.3 TimerO, 1 interrupts

Interrupt Function Active Flag Resets  Vector  Natural Priority
Flag Level/Edge
TFO Internal, Timer0 - Hardware 0x0B
TF1 Internal, Timer1 - Hardware 0x1B 4

5.1.3 Timer0 - Mode0

TimerO= 13bit register (8bit: Timer, 5bit: prescaler) & £ MO{& 4= UCt. 2= count
(valid bits) 7} 10|A 022 HI ™ Timer0 interrupt flag TFO= setZICt. Timer= TCON.4 = 1
O[3l TMOD.3 = 0 22 GATEO0 = 1 2| JEHOIIAl AIZFEICE TMOD.3 = 12 &F =i 2F
218 GATEO= Timer0Z| pulse width 582 & = UEE SHCH Mode00| A 13bit register=
THOS2| 8bit2t TLOS| &t 5bitE A2 SHCE TLOS| A9l 3bitE AMESIX| &=Ch. Of2ff Figure

5.60 Timer02| mode0T*=E& LItE(LH LS.

88.4736MHz
D—’ 1/12 TMOD.2=O
l / TLO THO
/o N > TCON.5 —»
T0 I 5 bit 8 bit
I TMOD.2=1T ]
TCON.4
TMOD.3 L
GATEOD

Figure 5.6 Timer CounterO, ModeO: 13-Bit Timer/Counter
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5.1.4 Timer0 - Mode1
Mode12 timer register’l 16bit2 SZECH= 2 XN 2ISHH Mode02t ZCt 1 &&= Of
2l Figure 5.70f L}EFLYRACE.

88.4736MHz
D_’ 1/12 ‘TMOD.2=0
l TLO THO
‘1(. P » TCON.5
| Mode1 8bit 8 bit
TO
[ TMOD.2 ( |
TCON.4
TMOD.3
GATEO

Figure 5.7 Timer/Counter0, Mode1: 16-Bit Timer/Counter

5.1.5 Timer0 - Mode2

Mode2= TLOS| 8bitES timer/counter register2 AF2SCt Overflow?t 2 3HH TLO= THO
Of EE 222 X522 reload=ICt. THOC2| Zf2 reload®! 0| = BiSIX| Qf=Ct,

88.4736MHz
D_’ 1/12 ‘TMOD.2=0
TLO
( | . > » TCON.5 |—»
| 8 bit
TO
[ TMOD.2=1 i
Set Interrupt
TCON.4 request
TMOD. 3 -~ '
THO
8 bit
GATEO

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

5.1.6 Timer0 - Mode3

O] ZEO|M= TLO2H THOZl & 7HQ| counterZ LtwElCt. CtS Figure= Timer02| Mode3 &
2 2 OJFCt TLOE Timer0 control bit (C/T, GATE, TRO, GATEO, TF0)S 0|23l X|O{$HLt.
J2|3 THO= Timer12| TR10| 2|8 MO{Z|1 interrupt 42 TF1 (interrupt flag)E O|&
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SICt. Mode32 F7tE 8-bit timer/counter?t ER%t A2 ALEY £ QUCL Timer07t Mode3
2 ABEDT AS M, Timert2 AAZ Mode3Z turn on/off® & U1 JHX| UYOH,
serial channel2| baud-rate generator2 AEE =k RUCE J2[12 Timer12| QIEHFHEE At

891X| Uote E|&= applicationOff AHEE = QUCE

'/( THO

| * P p| TCON.7 —>»
| 8 bit
4 Interrupt

TCON.6 request

—i)

88.4736MHz TMOD.2=0

[——>—» 112 A

h 4

v ./ TLO
: . > TCON.5 —»
moo.z:{

To | 8 bit
l Interrupt
TCON.4 request
TMOD.3
GATEO

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

5.1.7 Timer1 - Mode0

Timer12 13bit register (8bit: Timer, 5bit: prescaler) & £ MO{& 4= UCt. 2= count
(valid bits) 7} 10|A 022 HFH Timert interrupt flag TF12 setZICt. Timer= TCON.6 = 1
O] TMOD.6 = 0 &2 GATE1 = 1 2 HEHOA A[ZEICLH TMOD.7 = 12 23 Z2=2M 27
23 GATE12 Timer10| pulse width 582 & = UEE SHCH Mode00| A 13bit register=
TH12| 8bit2t TL12| &t 5bitE AFESICE TL12| A9l 3bitE AMESIX| &=Ct. Of2ff Figure

5.100f Timer12| mode0 T Z=ZE L}EILYQACE.
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88.4736MHz
[:>_’ 1712 ‘TMOD.6=0
1 / TL1 TH1
| ® P » TCON.7 —»
4 {. | 5bit | 8 bit
W 1
[ TMOD. 6=1 Interrupt
TCON.6 Fequest
TMOD.7 —
GATE1

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

5.1.8 Timer1 - Mode1
N 2lstH Mode02t ZCH 1 FX=&= Of

Mode12 timer register?t 16bit=
2 Figure 5.110f L}EFLHQICE,

o
SEtE ds

88.4736MHz
[:>_’ 1712 ‘TMOD.6=0
1 / TL1 TH1
| ® > » TCON.7 —>»
4 {. | 8bit | 8bit
[ TMOD. 6=1 : Interrupt
TCON.6 Fequest
TMOD.7
GATE1
Figure 5.11 Timer/Counter1, Mode1: 16-Bit Timers/Counters
5.1.9 Timer1 - Mode2
Mode2+= TL12| 8bitE 0|83l XN O{StCt. Overflow?t LMSHH TF1S setstd TL12| 8bits
Z et

TH10| HZE 8bit2 XS 22 reloadE!Ch. ReloadE TH1 ZH2 HSLX|

55
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88.4736MHz
D_’ 1712 ‘TMOD.6=0
1 : TL
o o » ] TCON.7 |—»
= ( | 8 bit
TMOD.6=1 ;
[ £\ set Interrupt
TCON.6 —l 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 &gt Z20|=, O|0] Timer0O|Al Mode32Z Timer12 AFESID QU
7] 20| TR1S 022 Ao At ZCh XM$H SE2 5.1.6 ‘Timer0-Mode3’S Z15t7|
HF2HCE,

5.2 Timer2

5.2.1 Overview
Timer22| pinZ|s=2 Otz HO|20| He|stRALt. ZE ping2 T @& (unidirectional)

0|1 tri-state &3 pinO|L} WEMS = giCt

Table 5.4 Timer2 Pin Description

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

W7100A2| Timer2= HZF 8051 Timer22t {HHSHH ZSEICH  Timer2e=  TH2/TL2
(0xCD/0xCC) counter registers, RLDH/RLDL (0OxCB, O0xCA) capture registers, T2CON (0OxC8)
control register & 57H2| SFRO| 2|8 M O{EICt Timer2= T2CON register®| bitE2 &Hd}
Of otzf H|O|Z1 ZO| 37tA| modeZ SZESHLY.

Table 5.5 Timer2 Modes

RCLK,TCLK CPRL2 TR2 Function Description

0 0 1 16-bit auto-reload mode. TF2 bit= Timer2 overflow”?}
2SI H setT|, TH22t TL2 register= RLDH2} RLDL

o] M= 222 reloadEICt.
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0 1 1 16-bit capture mode. Timer2 overflow”t ZdsSIH TF2

bit7} setT|l EXEN2=1, T2EX pinO| falling edge® [,
TH22} TL2register 2= RLDH2t RLDLO| X Z& EICH,

UART interfaceE %/2} 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& set=ICt. HFEA| softwa
reE Sl cleardiOf LY.
RCLK - Receive clock enable
0: UART receiver= Timer1 overflow pulsesOfl 2|3l clockE
1: UART receiver= Timer2 overflow pulsesO| 2|3l clock &
TCLK - Transmit clock enable
0: UART transmitter= Timer1 overflow pulsesO| 2|3l clock &

1: UART transmitter= Timer2 overflow pulsesO® 2|5} clockE
EXEN2 - Enable T2EX pin functionality

0: Ignore T2EX events
1: T2EX pinO| falling edge® [ capture=2 reloadE 8%
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 overflow 2’ A| =2 T2EX pinO| falling edgeO|11 EXEN2=1
ol A2 XE2Z reload YM. RCLKZ 2 TCLK7} setk|™, O] bite
FAZ|D Timer2 overflow2d dA|0f RS2 2 reload &

1: EXEN2=10|2 T2EX pinO| falling edge® [ captureZs}

=
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88.4736MHz
C——»1/12 jTZCONJ:O

T2
T2CON.1=1
T2CON.2 &
C—f -
| TL2 TH2
L

Interrupt

.
T2CON.3  T2EX

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

5.2.2 Interrupts

Timer22| interrupt bitS<2 02t ZC. IE registerS A™3L0 interruptS toggled 4= U

1, interrupt M=/ = IPregisters Soff d™8% = QUL
IE (0XA8)
7 6 5 4 3 2 1 0 Reset
EA - ET2 ES ET1 EX1 ETO EXO 0x00

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

IP (0xB8)
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, BF=A| softwareZ cleardiF OF &t

0.
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0| flag= RCLK 22 TCLKZ} setE &S setk|XA| %=Lt

88.4736MHz
C———»{1/12 ‘_jTZCONJ:O

T2
T2CON.1=1
T2CON.2 ‘)\
C—--
| TL2 TH2
I T2CON.7 —»
8 bit 8 bit

Interrupt
T2CON.3 4 L JL request
[:l—L i
ﬂ Capture RLDL RLDH
./

TREX "l 8bit 8 bit

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

= dhAj i} OrRE7LX| 2 softwareO| 2|8l clear®

InterruptE A FAE ZE bit=2 hardware?

[y Ty

2 t
Lt setZ = UL}t F, interrupt=2 software0f 2|8 LMLt FAE 5 QICH

Table 5.6 Timer2 Interrupt

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

EXEN2 bit7t setZ|0f U1 T2EX pinO| falling edge® U Timer2 interrupt”t 2 SHCL 0x2B
A

o
T

—

vectorE O|&3iA EXF2&= Ol interruptOf 2|3H setE Ct. SHX|TH TF2 flage HHOFX| D

INEEIE
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88.4736MHz
C—=—» 172 _JTZCONJ:O

rom Timer1 OV

172
T2 1
ol SMODO
T2CON.1=1
T2CON.2 g\
-
| TL2 TH2
Interrupt request | N 9 |
8 bit 8 bit \
JL (I‘\: 4; "IAF—l REER A———»{1/16 |- RXC

RLDL RLDH

8 bit 8 bit 1l & |
TCLK 1/16 » TXC

[
T2CON.3  T2EX

Figure 5.19 Timer2 for Baud Rate Generator Mode
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6 UART

W7100A2| UART= =4lat S410| SA[0f 7SS full duplex modeE2 SZESHCE W7100A=
double-bufferE ZtX|1 U7| WHEO receiver= ChE Z YO =AA|Z Hof| =4QIHYE
of SESHAl %0tM 1 HIOIHE 91X RSIEEtE, overrun O 2= ZHUSHX| Y=
Xt 0|, SBUF= receive register2 FE HO|HE 8j=Ct. BIlE JASZE F0| SBUF=
transmit register®| GIO|E{S load®tCt. W7100A2] UARTE & 47tX| modeE 7HA|1 Q=0
1 & Stihe &7|A0ln LHHX| 37kX|= H| &7| HAIO|CE Mode22t 32 multiprocessor

|
communicationg #/et S8t 7|s& ZHX|2 ULt O] 7|52 SCON register?| SM2 bitE
.

Opt

settingSt0] A2 = QUCE. Master processor= & H W address byteOl| slave processorg 2

ot = A= JYEE HOtA &SAIPHCH Address bytes= 9™ bit7 10|11 data bytes= 9HAY

bit7k 022 ZtZf Ct2Ct SM2 = 12l 42 data byte= slaveO|Z| OFF & interrupte ZHAA|
m}

7|X| LKt address bytee= ZE slaves0l interrupt® EWAEA|Z AOICt. O ZER

interrupt/t 28t slave= SM2 bitE cleardtil O[O{A #=4IZ data bytel| =4S FH|oHC}.
Interrupt7} 2lSIX] A2 slaves SM2 bitE set ot XH2 +LE|= data byteE FAIBHC},

UARTS| pinZ|s=& Oft2l H|O|=0 LIEFLHRUC.
Table 6.1 UART Pin Description

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

W7100A2| UART= HFT 80512 UARTR} 2t S| motEICH 23 registerE2A SBUF (0x99),
SCON (0x98), PCON (0x87), IE (0xA8), IP (0xB8)7} SCt. UART data buffer (SBUF)= transmit,
receive 2702| register2 T &|0{QC}. SBUF transmit registerOf| C|O|EHHE M ™ send IHHO|

AlZHE| 0 SBUF receive register0 Cl|O|E{ 7} writeZ|™ receivel}’d 0| A|ZfEICE,

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 TB8 RB8 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 2 30iM 9 A &4 data bit. O] bite MCU S0 2t &
2t RICk (parity check, multiprocessor communication, etc.).
RB8 - Mode2 2t 30fA =4I H[O[E{Q| 9 W] bit. Mode10i|Af SM27} 00|
RB082 stop bitO|11, ModeOO|A Of bit= AFESHA| Q=Ct.

UART2| 47}X| mode=2 Otz H|O|Z0] LIEFLHRALCE.
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

UART2| baud rateA|4t= Of2f H|O|Z0i| LIEFLHRICE,
Table 6.3 UART Baud Rates

Mode Baud Rate
Mode0 fosc/12

Modet1,3 Time1 overflow rate= 2 Timer2 overflow rate
Mode2 SMODO =0  fosc/64

SMODO = 1 fosc/32

Of2fet 20| SMODO bit= PCON registerOf UL}
PCON (0x87)
7 6 5 4 3 2 1 0 Reset
SMODO  SMOD1 - PWE - 0 0 0 0x00
Figure 6.3 UART Bits in Power Configuration Register
Note: SMODO - Bit for UART baud rate

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

6.1 Interrupts
UART interruptlt 2t El bit=2 OF2HO| LIELLHRICE. Interrupt= IE registerOfl 2|3l toggle

=
5|3 interruptE2| RMa2= IP registerS 0|23 ALt

IE (0xA8)
7 6 5 4 3 2 1 0 Reset
EA - ET2 ES ET1 EX1 ETO EXO  0x00
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Figure 6.4 UART Bits in Interrupt Enable Register
Note: ES - RIO & TIO interrupt enable flag
P (0OxB8)
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
SMO SM1 SM2 REN TBO8 RBO8

Figure 6.6 UART Configuration Register
&0 BLIH XSO 2 setE, HIEA| s

1 0 Reset

T RI 0x00

Note: TI - Transmit interrupt flag, serial
oftwareZ cleard}{Of &t
RI - Receive interrupt flag, serial =2I0] ZLIH X}Z2Z setE, HtEA|

softwareZ cleardliof &

Interrupt A0 = t=2 hardware®t OHXH7HX| 2 softwareOf 2|8 clearT| Lt setE

& UL F, interrupt 2 olr},

toh bi
£ softwaref 28 MMEAHLL FAE 5

Table 6.4 UART Interrupt

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

6.2 Mode0, Synchronous

TXD E8 2 shift clockO|Ct. ModeOO| M baud rate= CLK clock T
ULt X Z0= LSBSIR| bitE AIZCE & 8bit=0| MSEICH ==

ob4=9| 1/122 1™ E|0f
A2 SCONQ| RI = 0, REN =

12 273830 =7|=t oot

cik I LSS ASSALA R R

a2 [ 0 0 I 7 A T S i
SBUF_write | _ f|
send { e
SBUF _shift N\ N N A N i\ N N
RXD T B0 Y o1 )Y bz Y B3 Y 04 X ©5 ) 06 Y 07 J
XD Y R U GRS N SR WY SO VNS TR U R, CHERY SO V|
u —

Figure 6.7 Timing Diagram for UART Transmission Mode0 (clk = 88.4736 MHz)
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6.3 Mode 1,
Clock Source

8-Bit UART, Variable Baud Rate, Timer 1 or 2

AlZE bit (24 0), GIO|E 8bit (LSBE AlZ2Z), ™HX| bit (F4H1) T 10bitE ©TSHCt O
Ol =4l F0= A% bitZ2 SAC S7|& 8bit= SBUFO| ANZ&x|1

zEch 1O
rot

X| bit= SFR SCON (0x98)2| RBO8 flagS trigger®tCt. Baud rate= Timer1Z2 22| ™| Tt

2f Z2tE 4 QUCH Timer2E 0|8% B T2CON (0xC8) register®| TCLK2H RCLK bitE setd}
Of i},

ek | f N N |l i\ I I N N N N\
SBUF_write | ||

send _] \—
SBUF_shift N N N 1\ N I I\ I |\

RXD

™D [\ START [ B )Y 61 ( BF [ B3 [{ bs Y ©B5 ) s [ B7 ] StoF

t , E—

Figure 6.8 Timing Diagram for UART Transmission Mode1

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

Mode2+= Baud rate?} CLK clock FIt==
O FALSICE. Mode2= AlZ bit (et
(9 bit),
check bit0f AtE

o=

9th bit7} SCON2| RBO8 bit0| X Z+=ICt,

ZICt. Mode20iM= F& Z=0f 9th bitZ} SCONS| TB08 bit| A ZH=ICt.

Ol 1/3282 1/642 B2 N 2ldt1= mode1dt A
0), HIOIE 8 bit (LSBE A|Z2E), programmable bit
X bit (& 1)Q 11bit 7} MEE|HLE =4I EICt Programmable 9t bit

£ parity
Sa

tx_clk
SBUF _write
send
SEUF _shift
RXD
TXD
t

[ A\ A |\ I i I

! | -

1

!

| | I )| it N | ) A

||

W7 LU S G S N N TS SN LR SN SN AN G (N (|

—

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?} 7tEi=O|2l= HE

= M& XSt = mode22t ZLt. REN = 191 Z2 00|

BHE A%

A

Q1 baud rate= Timer1Z2 Timer22| MAQ w2} =2tRICH Timer22

T M

clock& At838tE ZL0|= T2CON (0xC8) register®| TCLK2t RCLK bitS A sjOf StCt,

ek | ) A I I I I\ I 0 A i A A
<BUF_write | ]

send | | S
SBUE_shutt I I A I I i 0 ) )| I}

RXD

XD [T\ STARY [T B0 Y Bv ) OZ | D3 ) b4 Y 065 [ b8 Y ©F Y TYBE | byel

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(0xFEEO)
14400 240(0xFO0) 224(0xEQ) 65344(0XFF40)
19200 244(0xF4) 232(0xE8) 65392 (0XFF70)
28800 248(0xF8) 240(0xF0) 65440(0xFFAO)
38400 250(0xFA) 244(0xF4) 65464 (0XFFB8)
57600 252(0xFC) 248(0xF8) 65488(0xFFDO)
115200 254(0xFE) 252(0xFC) 65512 (0OxFFE8)
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= OF2lf Figure 7.13f 20| A|AE main clockt HZE dividerS0| 2/3f &S
ZISICE Divider?| 22 CKCON (0xC8) register®| WD[1:0] bit2 2 MEE = QU1 O|AHS

O| 88| timeout F7|& HdHT
Joj| it A|AE reset

o] &
IO QUCHH, interrupts YAMN
=]

O

2= QUC}. TimeoutO| LMSIH  interrupt flag”Zt setT| A
= QUL Interrupt enable bit2} global interrupt?} enable
=3

SEtgt Z40|Ct, Resetd} interrupt= 24T HIHO| J|&5
Z

=
S
O[C}. M2tA timeoutO| ZASHH Zt2f O[AS QX|StL S8 et RF SKBHALE St

ot

SHOER & & UCh

clk
——» 27 » 2°

A

WD1 ——»] :
Timeout Selector

&— WDIF Watchdog
EWDl —— Interrupt

512 clk Delay}—

EWT —

WDO ——

RESET

Figure 7.1 Watchdog Timer Structure

7.2 Interrupts

Watchdog interrupt?t #&SH bitE2 Of2fiet Z LTt Interrupt= IE (0xA8)2} EIE (OXE8)
registerS O|238|A, 1 & = ASCH interrupt M= EIP (0xF8) registers Sdff A
g = QUL IE= EAbitE HEE2ZM global interrupt A|AES HO{E = QUL

IE (0xA8)

7 6 5 4 3 2 1 0 Reset
EA - ET2 ES ET1 EX1 ETO EX0 0x00
Figure 7.2 Interrupt Enable Register
EIE (OxE8)

7 6 5 4 3 2 1 0 Reset

EWDI EINTS5 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 SFR2| EWDI bit2} AAE[Of RUCt. SoftwareZ WDIFE 2EH T i
nterrupt’} enableZ Z$Watchdog interrupt? 2482 Zi0|Ct. WDI
F bit= Timed Access RegisterE O|&3llA HBtEA| interrupt servic
eFEl0|M softwareZ cleardiOF 2t ‘Timed Access’2HE2 sectio
n 7.8 ‘Timed Access’S EZ&S}I7| HtEtCh,

=

£ interruptZ& bitE2 hardwared| 2|3t it SYSHA softwarel 2|8 setT|AHLt
.l

clearZ £ QUCt. Z, interruptE2 softwarel| 2o MAZAHLE & 2 = QUCH

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?| SZ1Pd2 CHSOt ZCh Timeout interval® ZX7|3} o CtS
system= resetSt™ Watchdog= RWT bitE &9l reset=LCt. EWT (Enable Watchdog Timer
reset = WDCON.1) bitE A7E5l0] reset modeE HJTHCE AFEXb= timer?t Gl Tl timeout
AlZHO =E&5H7| ™ softwareE Sl Watchdog TimerS reset® = ULt Timeout™O| RWT
(Reset Watchdog Timer = WDCON.0) bitE setStO] resets MCHH timer= CHA| A[ZHE ZHO|
Ct. SHX|2F timeout”tX| RWT bitE setStX| UUCHH Watchdog2 MCUZE reset ZdO|LCt,
SoftwareOf| 2|5l RWT bitE setStH, RWT bit= XIS 22 clearZ!Ct. ResetO] LSt H WTRF
(Watchdog Timer reset Flag = WDCON.2) bite XFS2Z set & ZO|Ct. }X|T O] bite
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softwareOf| 2|5 HFEA| 27 cleardlOF otCY.
7.4 Simple Timer

Watchdog Timer= reset modeE ArE3IX| 210 (EWT = 0) interruptE Z=7|2tstH (EWDI =
0) 28 timer2EM AT == QUCt Timer= WD[1:0]0] 02| AEE LXK countE St
timeoutO| 2443FH Watchdog interrupt flagE set™ ZO|Ct. O] I RWT bitES HEHECZM
timere AL SEE 5= QUCEH WDIF bite= softwareE SOiA{Lt reset2 Sl cleard
AL}, Watchdog interrupt= 71 timerE 27ots 80| AHEE = QUL Interrupt= EWDI
(Enable WatchDog timer Interrupt = EIE.4) bitE A7 5t0] enableStl, timeoutO| &4 W2
[l Watchdog Timer= WDIF bitE set® ZO|Ct. EA bit7} enable=|{ QUCHH interruptZt &4
g ZA0|Ct,

WDIFE Watchdog resetO] ZMs17| 512 clock™O| set=Ch= ©S YASioF $HCL.
Watchdog interrupt= BtEA| softwareO| 2|3l clear=|0{OF $tCt. Watchdog interruptE & &
S| O|8StCtH, O 7|X| X% errort S A = U= AILH monitor2N ALEE = U
Cf. RESETO| HMHMozE £+IX| tZ Z27I U0 Watchdog timer reset AtES HESHK|
@O, Watchdog timer interrupt2 CHA|SI0] ARES}7| HEZECEH,

fl

al
0.,._|

7.5 System Monitor

WDCON SFRO| EWT bitE H7H5H Watchdog timeoutO] ZHMS U W7100AE resetEl L.
0| 7| s2 0|23%}0] Watchdog TimerE A|AHE monitor2 ALEZ == UCL Ol =0 ALEXL
7t X @e EXE code’t A& UCED THESHAL ALEXZE =T codell= RWT bit
€ FI|IH2E cleardt= routineO| UX|PH HZ2E codel|= 17| IfZ0| Watchdog timeout
O] 25t W7100A= resetE ZO0|CE O HHEZ O[3 SystemO| X % & O O

As HEZ & = UL

7.6 Watchdog Related Registers
Watchdog Timer= &% S0 ®H®E SFR bitS2 At 2
interrupt source, software polled timerZ2 A 7HX|E ZTst 22K 392 = ULCHL

Reset interrupt= status flagE 7HX|11 QUL WatchdogtEdt timerE X A|&SH= bitE 7t

ofo
ot
n
o
mujn
o
=
mn

X AL
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
WD[1:0] CKCON CKCON.7-6 Watchdog Interval
RWT WDCON.0 Reset Watchdog Timer
EWT WDCON WDCON.1 Enable Watchdog Timer reset
WTRF WDCON.2 Watchdog Timer reset flag
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WDIF WDCON.3 Watchdog Interrupt flag

RWT bitE 4783510 Watchdog TimerZt resetk|= &2t0|= Watchdog Timer &% disable
x| =Ch CFE MA0|AM Watchdog2 A O1St= bitS Ol CHSHAf A ZAO|C
7.7 Watchdog Control
Watchdog |0 bitE2 Of2{o| LIEFLHRACE. Of registerOi| access (write) St24™ 7.8 Timed
Access Registers’ 1S 7{ X0} SiCt,
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| flag”7t set=|™ Watchdog Timer rese
tO| LML SHX|Z softwareE &3l O] flagE enableStH Watchd
og Timer reset2 triggerZ|X| %=C}. Resetd’d &¢t 0| flage soft
wareOf 2|8l cleark|O{OF tCt, THF EWT bit7} cleark|® Watchdog
Timer= O O|d SZASHA| gb=Ct.

EWT - Enable the Watchdog Timer reset. O| bitE= Watchdog Timer?} mic
rocontrollerE resetSt== X|O{3tCt. Watchdog Timer?t Watchdog in
terruptE LASt= 7|50 OFFH s FX| Y=Ct. O] bitE
Ho{sted™ Timed Access 1S O|&3H0F StC},

0: Watchdog Timer timeoutO| Y’#38i= microcontrollerE resetdf

S

o M

.

1: Watchdog Timer timeoutO| 2 S™M microcontrollerE resett
RWT - Watchdog TimerZ reset2. RWT= Watchdog Timer countZ reset
StCt. Watchdog TimerZt expire&|”?| Z 0| Timed Accessitd& HtE=
Al HXOF SHCk, RWTZt enableEf™ Reset=2 interrupt?t Zdst
C}.

Unimplemented bit - Read as 0 or 1

Ot2fl EH|O|E£2 Watchdog control bitE2| 7|52 ™z2|$t ZO|C}.

Table 7.3 Watchdog Bits and Actions

EWT EWDI WDIF  Result

X X 0 Watchdog2 AMESIHX| &

0 0 1 Watchdog timeoutO| M3 = interrupte ZASIX| AS
0 1 1 Watchdog interrupt 24

1 0 1 Watchdog timeoutO| ZM3H = interrupte ZASIX| %S
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TimeoutO| 2435t 512 clockQt0 RWT bitE setdtX| Yo ™
Watchdog Timer resetO| 2Alist
1 1 1 Watchdog interrupt 2443}, TimeoutO| 2435t 512 clock 2H0f|

RWT bitE setStA| at ™ Watchdog Timer resetO| Zh4list
7.7.1 Clock Control

Watchdog timeoutZ7|= WD[1:0] bitE O|8dsiA H7ETICE. WD[1:0] bite Of2fet Z 0|
CKCON registerLH£0f QUC}.

CKCON (0x8E)
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 &% clockO| AHZX[0{RUCt. Watchdog timeoutZF7|= WD[1:0] bit0]
a2k ofafjet Z0| 47tX| & MEdE = QAL *W7100A clock frequency = 88.4736MHz
Table 7.4 Watchdog Intervals

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

Watchdog resetO| enablek| ™ interrupt@t &2t310| timeoutE 512 clockO| X[LtH resetO|
x

2otCt, 12|22 A A Watchdog timeout2 MEHEl Watchdog interval%| 512 clock2 [
ot 2ol o,

7.8 Timed Access Registers

WDCON timed access registerO|7| 20 H[HAXNQI M7T|-SE(accidental write)= &HX|
Sh7| sl BEEA| ozt 22 MY AKX A writePtCt. TAE SFR address®| 0xC70f <|X[st
Ct.

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

;Any direct addressing instruction writing timed access register

TA SFR2 Qe &2 &=AMZ writedt1 WDCON SFRO| Z+S HHZATICI. WDCONQ| Ztg H#Z
g M= O o|et 22 1PdE 7MOF oLt

Table 7.5 Timed Access Registers

Register name Description
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WDCON(0xD8)

Watchdog configuration
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8 TCPIPCore

8.1  Memory Map

TCPIPCore= Of2ff D& X Common register?t SOCKET register, TX memory, RX memory2|

xgoz 1Y 0L

OxFEDDOO ;
Common Registers
OxFEDD34
OxFEDD35
Reserved
OxFEIFFF
OxFE4000
Sacket Registers
OxFE4TFF
OxFE4B00
Reserved
OxFETFFF
OxFEBODO
TX Memory
OxFEBFFF
OxFECO00
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)
0xFE0003 GAR2
0xFE0004 GAR3
0xFEO005 SUBRO
0xFEO006 SUBR1
SUBR (Subnet Mask Register)
0xFEO007 SUBR2
0xFEO008 SUBR3
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OxFEO0009 SHARO
OxFEOOOA SHAR1
O0xFEO00B SHAR2
SHAR (Source Hardware Address Register)
0xFE000C SHAR3
0xFEOOOD SHAR4
OxFEOOOE SHAR5S
OxFEOOOF SIPRO
OxFEO0010 SIPR1
SIPR (Source IP Address Register)
OxFEO0O011 SIPR2
OxFEO0012 SIPR3
OxFE0013
Reserved
OxFEO0014
OxFEO015 IR Interrupt Register
OxFEO016 IMR Interrupt Mask Register
OxFE0017 RTRO
RTR (Retransmission Timeout-value Register)
OxFEO0018 RTR1
OxFEO0019 RCR RCR (Retransmission Retry-count Register)
OxFEOO1A
Reserved
OxFEOO1B
OxFEOQ01C PATRO
PART (PPPoE Authentication Register)
OxFEO01D PATR1
OxFEOO1E PPPALGO PPPoE Authentication Algorithm Register
OxFEOO1F VERSIONR W7100A Version Register
OxFE0020
~ Reserved
OxFE0027
OxFE0028 PTIMER PPP Link Control Protocol Request Timer Register
OxFE0029 PMAGIC PPP LCP Magic Number Register
OxFEO02A
~ Reserved
OxFEOO2F
OxFE0030 INTLEVELO
INTLEVEL (Interrupt Low Level Timer Register)
OxFE0031 INTLEVELT1
0xFE0032
Reserved
OxFE0033
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O0xFEO034

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 O 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
O0xFE4007 SO_DHART1
0xFE4008 SO_DHAR2
SO_DHAR (SOCKET 0 Destination Hardware Address Register)
0xFE4009 SO_DHAR3
OxFE400A SO_DHAR4
0xFE400B SO_DHAR5
OxFE400C SO_DIPRO
OxFE400D SO_DIPR1
SO_DIPR (SOCKET 0 Destination IP Address Register)
OxFE400E SO_DIPR2
OxFE400F SO_DIPR3
O0xFE4010 SO_DPORTO
SO_DPORT (SOCKET 0 Destination Port Register)
OxFE4011 SO_DPORT1
0xFE4012 SO_MSSRO
SO_MSSR (SOCKET 0 Maximum Segment Size Register)
OxFE4013 SO_MSSR1
SOCKET 0 Protocol of IP Header Field Register in IP raw
OxFE4014 SO_PROTO
mode
0xFE4015 SO_TOS SOCKET 0 IP Type of Service(TOS) Register
0xFE4016 SO_TTL SOCKET 0 IP Time to Live(TTL) Register
OxFE4017
~ Reserved
OxFE401D
OxFE401E SO_RXMEM_SIZE | SOCKET 0 Receive Memory Size Register
OxFE401F SO_TXMEM_SIZE | SOCKET 0 Transmit Memory Size Register
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0xFE4020 SO_TX_FSRO
OxFE4021 0 TX_FSR1 SO_TX_FSR (SOCKET 0 Transmit Free Memory Size Register)
0xFE4022 SO_TX_RDO SO_TX_RD
O0xFE4023 SO_TX_RD1 (SOCKET 0 Transmit Memory Read Pointer Register)
OxFE4024 SO_TX_WRO SO_TX_WR
0xFE4025 SO_TX_WR1 (SOCKET 0 Transmit Memory Write Pointer Register)
0xFE4026 SO_RX_RSRO | SO_RX_RSR
OxFE4027 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
0xFE402B SO_RX_WR1 (SOCKET 0 Receive Memory Write Pointer Register)
OxFE402C SO_IMR SOCKET O Interrupt Mask Register
O0xFE402D SO_FRAGO SO_FRAG
O0xFE402E SO_FRAG1 (SOCKET 0 Fragment Field Value in IP Header Register)
OxFE402F

= Reserved
OxFE40FF
0xFE4100 S1_MR SOCKET 1 Mode Register
0xFE4101 S1_CR SOCKET 1 Command Register
0xFE4102 S1_IR SOCKET 1 Interrupt Register
OxFE4103 S1_SR SOCKET 1 SOCKET Status Register
0xFE4104 S1_PORTO
OXFEA105 51 PORTT S1_PORT (SOCKET 1 Source Port Register)
0xFE4106 S1_DHARO
0xFE4107 S1_DHAR1
O0xFE4108 S1_DHAR2

S1_DHAR (SOCKET 1 Destination Hardware Address Register)

0xFE4109 S1_DHAR3
O0xFE410A S1_DHAR4
OxFE410B S1_DHAR5
OxFE410C S1_DIPRO
OxFE410D S1_DIPR1
OXFE410F o S1_DIPR (SOCKET 1 Destination IP Address Register)
OxFE410F S1_DIPR3
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OxFE4110 S1_DPORTO
OFEA 11 <1 DPORT1 S1_DPORT (SOCKET 1 Destination Port Register)
OxFE4112 S1_MSSRO
KFEAT13 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 51 TX PSR S1_TX_FSR (SOCKET 1 Transmit Free Memory Size Register)
OxFE4122 S1_TX_RDO S1_TX_RD
OxFE4123 S1_TX_RD1 (SOCKET 1 Transmit Memory Read Pointer Register)
OxFE4124 S1_TX_WRO S1_TX_WR
OxFE4125 S1_TX_WR1 (SOCKET 1 Transmit Memory Write Pointer Register)
OxFE4126 S1_RX_RSRO | S1_RX_RSR
OxFE4127 S1_RX_RSR1 (SOCKET 1 Received Data Size Register)
OxFE4128 S1_RX_RDO S1_RX_RD
O0xFE4129 S1_RX_RD1 (SOCKET 1 Receive Memory Read Pointer Register)
OxFE412A S1_RX_WRO0 S1_RX_WR (SOCKET 1 Receive Memory Write Pointer
OxFE412B S1_RX_WR1 Register)
OxFE412C S1_IMR SOCKET 1 Interrupt Mask Register
OxFE412D S1_FRAGO S1_FRAG
OxFE412E S1_FRAG1 (SOCKET 1 Fragment Field Value in IP Header Register)
OxFE412F
= Reserved
OxFE41FF
0xFE4200 S2_MR SOCKET 2 Mode Register
0xFE4201 S2_CR SOCKET 2 Command Register
0xFE4202 S2_IR SOCKET 2 Interrupt Register
0xFE4203 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
OxFE4207 S2_DHART1
0xFE4208 S2_DHAR2

S2_DHAR (SOCKET 2 Destination Hardware Address Register)
0xFE4209 S2_DHAR3
OxFE420A S2_DHAR4
OxFE420B S2_DHAR5
OxFE420C S2_DIPRO
OxFE420D S2_DIPR1

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

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

S2_MSSR (SOCKET 2 Maximum Segment Size Register)
OxFE4213 S2_MSSR1

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

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

S2_TX_FSR (SOCKET 2 Transmit Free Memory Size Register)
OxFE4221 S2_TX_FSR1
OxFE4222 S2_TX_RDO S2_TX_RD
0xFE4223 S2_TX_RD1 (SOCKET 2 Transmit Memory Read Pointer Register)
OxFE4224 S2_TX_WRO0 S2_TX_WR
OxFE4225 S2_TX_WR1 (SOCKET 2 Transmit Memory Write Pointer Register)
OxFE4226 S2_RX_RSRO

S2_RX_RSR (SOCKET 2 Received Data Size Register)
OxFE4227 S2_RX_RSR1
OxFE4228 S2_RX_RDO S2_RX_RD
0xFE4229 S2_RX_RD1 (SOCKET 2 Receive Memory Read Pointer Register)
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OxFE422A S2_RX_WRO0 S2_RX_WR
0xFE422B 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
OxFE4301 S3_CR SOCKET 3 Command Register
O0xFE4302 S3_IR SOCKET 3 Interrupt Register
OxFE4303 S3_SR SOCKET 3 SOCKET Status Register
0xFE4304 S3_PORTO
S3_PORT (SOCKET 3 Source Port Register)
0xFE4305 S3_PORT1
0xFE4306 S3_DHARO
0xFE4307 S3_DHART
S3_DHAR (SOCKET 3 Destination Hardware Address Register)
0xFE4308 S3_DHAR2
0xFE4309 S3_DHAR3
OxFE430A 53_DHAR4 | 53 pHAR (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
0xFE4310 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
0xFE4316 SO_TTL SOCKET 3 IP Time to Live(TTL) Register
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0xFE4317
~ 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
0xFE4322 S3_TX_RDO S3_TX_RD
OxFE4323 S3_TX_RD1 (SOCKET 3 Transmit Memory Read Pointer Register)
OxFE4324 S3_TX_WRO0 S3_TX_WR
0xFE4325 S3_TX_WR1 (SOCKET 3 Transmit Memory Write Pointer Register)
0xFE4326 S3_RX_RSRO
S3_RX_RSR (SOCKET 3 Received Data Size Register)
0xFE4327 S3_RX_RSR1
0xFE4328 S3_RX_RDO S3_RX_RD
0xFE4329 S3_RX_RD1 (SOCKET 3 Receive Memory Read Pointer Register)
OxFE432A S3_RX_WR0 S3_RX_WR
O0xFE432B 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
0xFE4403 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
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OxFE440C 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)
O0xFE4411 S4_DPORT1
0xFE4412 S4_MSSRO
S4_MSSR (SOCKET 4 Maximum Segment Size Register)
OxFE4413 S4_MSSR1
SOCKET 4 Protocol of IP Header Field Register in IP raw
0xFE4414 S4_PROTO
mode
OxFE4415 S4_TOS SOCKET 4 IP Type of Service(TOS) Register
0xFE4416 S4_TTL SOCKET 4 IP Time to Live(TTL) Register
O0xFE4417
~ 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
O0xFE4425 S4_TX_WR1 (SOCKET 4 Transmit Memory Write Pointer Register)
0xFE4426 S4_RX_RSRO

S4_RX_RSR (SOCKET 4 Received Data Size Register)
OxFE4427 S4_RX_RSR1
OxFE4428 S4_RX_RDO S4_RX_RD
O0xFE4429 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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0xFE4500 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
OxFE4504 S5_PORTO
S5_PORT (SOCKET 5 Source Port Register)
0xFE4505 S5_PORT1
0xFE4506 S5_DHARO
OxFE4507 S5_DHART1
0xFE4508 S5_DHAR2
S5_DHAR (SOCKET 5 Destination Hardware Address Register)
0xFE4509 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
OxFE4515 S5_TOS SOCKET 5 IP Type of Service(TOS) Register
OxFE4516 S5_TTL SOCKET 5 IP Time to Live(TTL) Register
OxFE4517
~ Reserved
OxFE451D
OxFE451E S5_RXMEM_SIZE | SOCKET 5 Receive Memory Size Register
OxFE451F S5_TXMEM_SIZE | SOCKET 5 Transmit Memory Size Register
0xFE4520 S5_TX_FSRO
S5_TX_FSR (SOCKET 5 Transmit Free Memory Size Register)
OxFE4521 S5_TX_FSR1
OxFE4522 S5_TX_RDO S5_TX_RD
OxFE4523 S5_TX_RD1 (SOCKET 5 Transmit Memory Read Pointer Register)
OxFE4524 S5_TX_WR0 S5_TX_WR
OxFE4525 S5_TX_WR1 (SOCKET 5 Transmit Memory Write Pointer Register)
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0xFE4526 S5_RX_RSRO
S5_RX_RSR (SOCKET 5 Received Data Size Register)
OxFE4527 S5_RX_RSR1
OxFE4528 S5_RX_RDO S5_RX_RD
OxFE4529 S5_RX_RD1 (SOCKET 5 Receive Memory Read Pointer Register)
OxFE452A S5_RX_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
O0xFE4601 S6_CR SOCKET 6 Command Register
0xFE4602 S6_IR SOCKET 6 Interrupt Register
0xFE4603 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
0xFE4608 S6_DHAR2
S6_DHAR (SOCKET 6 Destination Hardware Address Register)
0xFE4609 S6_DHAR3
OxFE460A S6_DHAR4
0xFE460B S6_DHAR5
0xFE460C S6_DIPRO
OxFE460D S6_DIPR1
S6_DIPR (SOCKET 6 Destination IP Address Register)
0xFE460E S6_DIPR2
OxFE460F S6_DIPR3
OxFE4610 S6_DPORTO
S6_DPORT (SOCKET 6 Destination Port Register)
OxFE4611 S6_DPORT1
0xFE4612 S6_MSSRO
S6_MSSR (SOCKET 6 Maximum Segment Size Register)
O0xFE4613 S6_MSSR1
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OxFE4614 56_PROTO SOCKET 6 Protocol of IP Header Field Register in IP raw
mode
OxFE4615 S6_TOS SOCKET 6 IP Type of Service(TOS) Register
OxFE4616 S6_TTL SOCKET 6 IP Time to Live(TTL) Register
OxFE4617
~ Reserved
OxFE461D
OxFE461E S6_RXMEM_SIZE | SOCKET 6 Receive Memory Size Register
OxFE461F S6_TXMEM_SIZE | SOCKET 6 Transmit Memory Size Register
0xFE4620 S6_TX_FSRO
OxFEA62] 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
OxFEA627 <6_RX_FSR1 S6_RX_RSR (SOCKET 6 Received Data Size Register)
OxFE4628 S6_RX_RDO S6_RX_RD
0xFE4629 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
OxFE4701 S7_CR SOCKET 7 Command Register
0xFE4702 S7_IR SOCKET 7 Interrupt Register
O0xFE4703 S7_SR SOCKET 7 SOCKET Status Register
0xFE4704 S7_PORTO
OXFEA705 <7 PORTT S7_PORT (SOCKET 7 Source Port Register)
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0xFE4706 S7_DHARO
OxFE4707 S7_DHART1
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
OxFE4715 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
O0xFE4720 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_WRO0 S7_TX_WR
OxFE4725 S7_TX_WR1 (SOCKET 7 Transmit Memory Write Pointer Register)
OxFE4726 S7_RX_RSRO

S7_RX_RSR (SOCKET 7 Received Data Size Register)
OxFE4727 S7_RX_RSR1
OxFE4728 S7_RX_RDO S7_RX_RD
OxFE4729 S7_RX_RD1 (SOCKET 7 Receive Memory Read Pointer Register)
OxFE472A S7_RX_WR0 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] [OxFEQ000] [0x00]

MR S/W reset, ping block mode, PPPoE mode®i| AREZICH,

7 6 5 4 3 2 1 0
RST PB PPPoE
Bit | Symbol Description
S/W Reset
7 RST O bit7} “1°¢l 42 LHE register= X7|3} |1 reset20| AS22
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

AEXH7} router?t Z2 ZH| 10| ADSLE AtESIIX $HCHH ) O] bitE
‘’2 HA7H5H0 ADSL MHE{Of HZATICE XbA?H A2 ‘How to connect
ADSL 2ME At13}7| Higtct,

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

GAR (Gateway IP Address Register) [R/W] [OxFEO001 - OxFE0004] [0x00]

GAR2 default gateway addressS AH& [ AL2$HC},

W7100A Datasheet v1.2.4

85




@ IZnet

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] [OxFEO0O05 - 0xFE0008] [0x00]

SUBR2 subnet mask addressE &g I ALE3tCt,

Ex) In case of “255.255.255.0”
OxFE0005 OxFE0006 OxFE0007 OxFE0008
255 (OxFF) 255 (OxFF) 255 (OxFF) 0 (0x00)

SHAR (Source Hardware Address Register) [R/W] [OxFEO009 - OxFEOOOE] [0x00]
SHAR2 Source Hardware address& A% W AtESiCt,
Ex) In case of “00.08.DC.01.02.03”
0xFE0009 0xFEOOOA 0xFEOOOB 0xFE000C 0xFEOOOD OxFEOOOE
0x00 0x08 0xDC 0x01 0x02 0x03

SIPR (Source IP Address Register) [R/W] [OXxFEOOOF - O0xFE0012] [0x00]

SIPR2 Source IP addressE 27 U AL%HCt.

Ex) In case of “192.168.0.2”
0xFEOOOF O0xFE0010 OxFE0O011 0xFE0012
192 (0xCO) 168 (0xA8) 0 (0x00) 2 (0x02)

IR (Interrupt Register) [R] [OxFE0015] [0x00]

IR2 interrupt MO EE TSI /8 W7100A2] MCUOIA access$HCE. IR bit7t setT| ™
O] INT5(nINT5: TCPIPcore interrupt) 4= low &E assertedz| IRS| EE bitE= clear
SHA| & Ol hightEiE WSHX| =Lt IRS MCUO interruptdl =& L8 A|ZICH

7 6 5 4 3 2 1 0

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

Bit Symbol Description

IP Conflict
7 | CONFLICT | ARP 80| Source IP address@t Z<2 IP addressSEO| QUCIH, O bite

‘"2 set=lC}, O] bite ‘1’2 write® 2 EMN ‘0’2 E clear® = RUCt.

Destination unreachable
W7100A= UDP HIO|E{™& F0f destination IP address?t E=X{SIX| Q=
42 ICMP (Destination Unreachable) packetS =#=4lg Zi0|Ct, O] AL

UNREACH bite= ‘1’2 set=ICt. O] bit= ‘1’2 write®@ 2 EZM ‘0’2 ZE clear

6 | UNREACH
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g AL

PPPoE Connection Close
5| PPPOE | PPPoE modeOA Of bit7t ‘1’0l A= PPPoE P1ZO| closedS LtEH

Ck. O] bits ‘1’2 writeH2EMN ‘1’22 clear® 3= QULF.

Reserved | Reserved

Reserved | Reserved

N | W | N

Reserved | Reserved

1 Reserved | Reserved

0 Reserved | Reserved

IMR (Interrupt Mask Register) [R/W] [0xFE0016] [0x00]

IMR (Interrupt Mask Register)= interrupt maskingSt=0| AFE$ICE 2} interrupt mask bit=
Interrupt register2 (IR2)2| bit2t ZCt. Interrupt mask bit7t setT|OfQUCHH IR29| SHE bit7t
setZ|U= M interrupt?t LM o ZdO|CH THF IMRO| ‘0’2 ZE setkZ|O] UCHH, IR22| i
bit7} setT|H2tT interrupte MK &S ZO|Ct,

7 6 5 4 3 2 1 0

S7_INT S6_INT S5_INT S4_INT S3_INT S2_INT ST_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] [OxFE0O017 - 0xFE0018] [0x07DO0]
RTR2 timeout F£7|& AHSICL. O] registerO Al 1410| Z= 2|0|= 100us?t ZLCt. Default
timeout= 2000 (0x07D0) =, 200msO|LCt.
Ex) For 400ms configuration, set as 4000(0x0FAQ)

OxFEOO17 0xFEO018
O0xOF 0xAO0
OFOF peer2 HE SEHO| 7Ll HoZTl timeoutA|ZH 2L} delay?t ZO{E ZL I H&0|
R Eeie
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RCR (Retry Count Register) [R/W] [0XFE0019] [0x08]

RCRZ X ©& -5 HYiCt DHof X MEZI=7F RCRO| MEFE 35 O[22 Ldd
A2, Timeout InterruptZt 24 STt (SOCKETh Interrupt Register (Sn_IR)2| TIMEOUT bit= ‘1’
2 ZHECH) TCP 4191 Z2, Sn_IR(TIMEOUT)= ‘1’1t SA|0f Sn_SR2| 2tO| ‘SOCK_CLOSED’
2 PHZAELCH SHX|B TCP S410] OF:l Z2, Sn_IR(TIMEOUT) = ‘1’2 ML Sn_SRQ| &
HEE|X| @f=Ct.

W7100A0 A= RTRZt RCRZ Data MTEC| AlZtyt S5 4L =+ ACE W7100A2
Timeout2 ARP retransmission timeoutX TCP retransmission timeout 27}X|0f| 2|sf 2/dgt o~
UCt. HX ARP(“RFC 826” &=, http://www.ietf.org/rfc.html) retransmission timeout= 4
HEH, W7100A= IP, UDP, TCPE 0| 8¢t S4IA JHiF2| IP address2 MAC address& 27|
?|5ff XFS2Z ARP-requestE ETHCE O|Uf ALCHHEIC| ARP-response =412 7|Ci2[&0|,
RTRe| A CH7| AlZt SQF ARP-responsel| 210| QO™ TimeoutO] Mt ARP-
requestE Retransmission?tCt. O|Qt Z2 E A2 ‘RCR+ 1’EHF HHESHA| EICE.

‘RCR + 1°7H2| ARP-request retransmissionO| YO{L}1 10f CHSF ARP-response”t QICHH,
Final timeoutO| 23S} &1, Sn_IR(TIMEOUT) = “1” &L,

ARP-request®| Final timeout(ARP timeout) /2 CtS1b ZCt,

ARPro= (RTRX 0.1ms ) X (RCR + 1)

TCP packet retransmission timeout2 &HE ™ W7100A= TCP packet (SYN, FIN, RST, DATA
packet)2 &3t 10| Ci$t Acknowledgment(ACK)S RTRIt RCRO|| 28l AHE CH7| Al
b e ZICte[A =T ol Mo =8 E ACKZI 12T TimeoutO| St O|FO| =
WM& TCP packetS RetransmissionPtCh. O|QF 22 ZA2 ‘RCR + 1’0HF EHHESIAH E=ICt
‘RCR + 1’7H2| TCP packet retransmissionO] YO{Lt11 10 CHSF ACK =410| QICHH, Final
timeoutO| ZHdStA E| 1, Sn_IR(TIMEOUT) = ‘1’2t SA|0f Sn_SSRO| ‘SOCK_CLOSED”Z 7

ZICt, TCP packet retransmission2| Final timeout(TCP timeout) 4t= CtS1} ZCt,

M
TCPro=( XZ(RTRX2N) + ((RCR-M) X RTRmax) ) X 0.1ms
N=0

N : Retransmission count, 0 <=N<=M
M : RTR X 2™ > 65535 and 0 <= M <= RCRE TtESH= XA gk
RTRMAX :RTR X 2M

Ex) RTR = 2000(0x07D0), RCR = 8(0x0008) 2 [,
ARP1o = 2000 X 0.1ms X 9 = 1800ms = 1.8s  (ARPyo = ARP timeout, TCPo = TCP timeout)
TCP+o = (0x07D0 + OxOFAO + 0x1F40 + 0x3E80 + 0x7D00 + 0OxFAQO + OxFAQO + OXFAQO + OxFAQ0) X 0.1ms
= (2000 + 4000 + 8000 + 16000 + 32000 + ((8 - 4) X 64000)) X 0.1ms
= 318000 X 0.1ms = 31.8s

PATR (Authentication Type in PPPoE mode) [R] [OXxFEOO1C-0xFEO001D] [0x0000]
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PATRZ PPPoE AHAZAEZ 2ot QT typezs LT Lt W7100A= PAPRL CHAP2| 27tX| typel|

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

PPPALGO (Authentication Algorithm in PPPoE mode) [R] [OXFEOO1E] [0x00]
PPPALGO= PPPoEAHZQ| Q15 Ye|5E Y{EL}. XtM|et B E = PPPoE application note

£ T1str| Higtct,

PTIMER (PPP Link Control Protocol Request Timer Register) [R/W] [0xFE0028] [0x28]
PTIMERZ LCP echo requestE EU= X[HA|ZHS LIEFHCH 19| Zh2 25msE 2|0[TtCt.
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 negotiation=& 0| Magic number optiong AMsI=0 A2 EICH W51002)

Application note ‘How to connect ADSL’S &tZS}7| HfZtCt,

VERSIONR (W7100A Chip Version Register) [R] [OxFEOO01F] [0x02]
VERSIONR2 W7100A chip versiong LIEILY= registerO|LC}.

INTLEVEL (Interrupt Low Level Timer Register)[R/W][0xFE0030 - 0xFE0031][0x0000]

INTLEVEL register= Interrupt Assert wait time(lyvr)2 2&2HCL CHE interrupt?t 242
W 28t AMZwn)2E ZICHE ok E WRS INT5S 4135 LowZ assertPttt. TCP/IP
Core interruptS A2} Xl SHCHH ) O registerdt2 EFEA| XA 0x2B00 O|Ao =z M7}

ofof otk DX RO MCUOA TCP/IP Core interruptZt ZA|E =% ULt

lawr = (INTLEVELO + 1) * PLL_CLK (when INTLEVELO > 0)

12 3 456 7 89 10 111213141516

PLL_CLK

| |
| |
IRz 0x0000% 0x0001 > 0x0003 X 0x0002 .
| | | I
| | | |
| | | |
so_IR 0x00 X 0x04 | e 0x00 !
| | | |
| | | |
| | b | |
SI_IR  0x00 | Dl | 0x01 |
| | |
' ho lawT > d.
/INT
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a. 2710 oA interrupt7t Z/EZHCHH (SO_IR(3) = ‘17 SHT IR2 bitE ‘1’2 setk|
INT521S = LowZ assertZICt.
b. HEHM AZU1 O|M interruptZt ZESHH (S1_IR1(0) = “1°) SHE IR2 bit7t ‘1’2
setEICf,
c. MCU= SO_IRS clear(SO_IR1 = 0x00) 5t SHE IR2 bit =2t clear?tCt. & LHECS| IN
T521Z = lowd| M (activated) HighZ (deactivated) tH3tCt,

d. O7|AM SO_IRO| clearZ|X|2t, socket! interrupt {20 IR29| Zt= 0x000] Of'—llif.
mrakM F LHEQ| INT5AZ & LowE assertT|O{OF oFCH O O INTLEVEL register2| %,
0| 0x000F2tH & LHEO| INT5SAZE Iywr(16 PLL_CLK) time 20| LowZ assertZ 2
O|Ct.

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

IR2&= W7100A SOCKET interrupt’t 2t 2% O|ASZ L2{F= registerO|Ct. Interrupt?t
ZAHS O, IR22| ST bit7} setE Lt O] B% IR22| 2Z& bit50| ‘0’2LZ clearE W7HX]
INT5(nINT5: TCPIPCore interrupt) 2Z& lowdEf7} =Tk Sn_IR bitE2 O|&3diA IR2
registerS cleardt? INT5 M S high &FEf7} EICH,

7 6 5 4 3 2 1 0

S7_INT S6_INT S5_INT S4_INT S3_INT S2_INT ST_INT SO_INT

Bit Symbol Description
Occurrence of SOCKET 7 Interrupt
. 7 INT SOCKET 70|M interrupt?t Zdet &%, O| bit= ‘1’2 L1 O]
- interrupt 2= S7_IR0O| BHFECE Of bite= AFEXIO| 28 S7_IRZF
0x0022 cleark|™ 0|0 2} XS 22 clearE Ch.
Occurrence of SOCKET 6 Interrupt
; 6 INT SOCKET 60IA interrupt’t Zdet &%, O| bit= ‘1’2 L1 O]
N interrupt ‘2= S6_IRO| 2HHEICE. Of bite AFEXIO| 23H Se6_IR7t
0x0022 cleark|™ 0|0 2} XFZ 22 clearE Ch.
Occurrence of SOCKET 5 Interrupt
; S5 INT SOCKET 501M interrupt?t Zdet &%, O| bit= ‘1’2 L1 O]
- interrupt ‘2= S5_IR0| 2HHEICE. Of bite AFEXIO| 2l3H S5_IR7ZF
0x002 2 cleark|™ O|0f 2} AtS22 clearE Ct.
Occurrence of SOCKET 4 Interrupt
A <4 INT SOCKET 40{|A interruptZt st Z<L, O] bite ‘I’E k1 Of
- interrupt ‘2= S4_IRO| PHHEICE. Of bite AFEXIO| 28 S4_IR7F
0x002 2 cleark|™ O|0f 2} AtS22 clearE Ct.
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Occurrence of SOCKET 3 Interrupt
3 S3 INT SOCKET 30{|A interruptZt 24t &AL, O] bite ‘1’2 &1 O
- interrupt HE &= S3_IR0| BHIEICE Of bit= AFEX}O| 28 S3_IR7G
0x002 2 cleark|™ O|0f 2} AtS22 clearE Ct.
Occurrence of SOCKET 2 Interrupt
5 2 INT SOCKET 20|M interrupt?t 24t &%, O| bit= ‘1’2 L1 O]
N interrupt ‘2= S2_IR0| 2HHEICE. Of bite AFEXIO| 2l3f S2_IR7}
0x002 2 cleark|™ 0|0 Mz} XtE2Z clearE Ch.
Occurrence of SOCKET 1 Interrupt
1 S1 INT SOCKET 10|M interrupt?t Zdst &L, O| bit= ‘1’2 L1 O]
- interrupt 2= S1_IRO| BHFEICE Of bite AFEXIO| 2f5{ S1_IR7t
0x002 2 cleark|™ 0|0 2} XS 22 clearEl Ch.
Occurrence of SOCKET O Interrupt
0 S0 INT SOCKET 00|A interrupt?t Zdet &%, 0| bit= ‘1’2 L1 O]
N interrupt ‘2= SO_IRO| E2HHEICE. Of bite AFEXIO| 23 SO_IRZF
0x002 2 cleark|™ 0|0 2} XFE2 2 clearE Cf.

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

Sn_MR SOCKET n2| optionO|Lt protocol typeSS A TICE.

7 6 5 4 3 2 1 0
MULTI MF ND / MC P3 P2 P1 PO
Bit Symbol Description
Multicasting
0 : disable Multicasting
. e 1 : enable Multicasting
O] 7|52 UDPS| AL02 XE&E (P3-P0O: ‘0010’)
Multicasting= AHE5t7| ?/5i OPEN B O|T10f SOCKET n destination IP2t
port register0f| ZrZF multicast group address?} port numberE write®
MAC Filter
0: disable MAC filtering
6 MF 1: enable MAC filtering
XtA19] MACEF A2t broadcasting MACS X 2|9+ LI X| MACT2A£ filtering
StO] =LI5HA| L
s e Use No Delayed ACK
0 : Disable No Delayed ACK option
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1 : Enable No Delayed ACK option,

O] 7|52 TCPL| 40Tt HEE (P3-PO: ‘0001’)

2HOF Of bit7t ‘1’2 set=|fULHEH peer2FE|l HO|H packetS 4ot Ct
= =HLZ ACK packetO| T&E ZO|Ct, BHef O bit7t 0’0|2FEH ACK
packet2 LH& timeout HAHLIFO 2 MSE

Multicast

0 : using IGMP version 2

1 : using IGMP version 1

O| bit= MULTI bit?} enable&E{O|X UDPEEY [If F=&E (P3-PO: ‘0010’)
F7IM 2 2 multicast= IGMP message®| Join/Leave/Report2} &2 version

numberE Multicast group2 2 = '

4 Reserved | Reserved

Protocol
3 P3 3 SOCKETS| TCP, UDP, IPRAWS 2| protocole Mgt
Symbol P3 P2 P1 PO Meaning
Sn_MR_CLOSE 0 0 0 0  Closed
2 i Sn_MR_TCP 0 0 0 1 TCp
Sn_MR_UDP 0 0 1 0 | UDP
1 o1 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_MACRAW®} SO_MR_PPPoE= SOCKET 002t & =+ UZ
0 PO SO_MR_PPPoEE= & A|Z PPPoE server connection/Terminationd| AtEEZ|X|

3t ConnectionO| &3S|™, CE protocol 2 AFEE £+ UAS

Sn_CR (SOCKET n Command Register) [R/W] [0xFE4001 + 0x100n] [0x00]

= O
=0 AFESHEE. W7100A0| HHEEZ QIASHT Y CHE Sn_CRS W7100A0| 23l Xts2=2
clear EIC}. Sn_CRO| Ox002Z cleark|QHEIE, i HHS ofFs| M2l & L £ QCh

Sn_CRe| HHAN2|7} 2t2E|Y=X= Sn_IRO|L} Sn_SRS =QIStH EICt,

rl

Of

Value Symbol Description

SOCKET n2 Zx7|3} &1 Sn_MR (P3:P0)2 MEiSH protocolOf [Ch2}
openZICt. Of2f E|O|S2 Sn_MRO|| [}2 Sn_SRZIS EO{FCL,

Sn_MR(P3:P0) Sn_SR
0x01 OPEN
Sn_MR_CLOSE(0x00)
Sn_MR_TCP(0x01) SOCK_INIT(0x13)
Sn_MR_UDP(0x02) SOCK_UDP(0x22)
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Sn_MR_IPRAW(0x03) SOCK_IPRAW(0x32)
SO_MR_MACRAW(0x04) | SOCK_MACRAW(0x42)
SO_MR_PPPoE(0x05) SOCK_PPPoE (0x5F)

0x02 LISTEN

LISTEN-2 TCP mode (Sn_MR(P3:P0) = Sn_MR_TCP)0i| A2t 3= 3t

O] 2E0|A, SOCKET n 2 ‘TCP CLIENT’Z5E connection-request
(SYN packet)2 7|Ct2[= TCP server2 A EICE O] AL Sn_SRQ &
Ef= SOCKET_INITOA{ SOCKET_LISTENS 2 Hf#IC,

Client2| connection-request’t ‘d&X 2 established=|H Sn_SRQ| &
Ei+= SOCK_LISTENO|A| SOCK_ESTABLISHEDZ B 3}1 Sn_IR(O)2 ‘1’=
ZICt, HFHO| connection failure (SYN/ACK packet®™& Ao HL
Sn_IR(3)2 ‘1’2 setT| Sn_SR2| & Ef= SOCK_CLOSEDZ HHBtCY,

cf> THSF connection requests Pt TCP clientl| destination port7t =X
SIX| %S AL, W7100A= RST packetS &6t Sn_SRO| AEf= H
SHX| ‘Ea—*EEf.

e

0x04 CONNECT

CONNECTE TCP mode(Sn_MR(P3:P0) = Sn_MR_TCP)OAZt R=3st1
SOCKET n O] ‘TCP CLIENT'Z a&g Z2 AL8ECH CONNECTE
Sn_DIPR2} Sn_DPORTRZ HEE ‘TCP SERVER'O|A  Connect-
request(SYN packet)E T&PICE Connect-request’?t 84332 42
(SYN/ACK packetZ =4S Z2), Sn_IRO)=‘1"2 E|1 Sn_SSRS
SOCK_ESTABLISHEDZ HZAEZICtH,
Connect-request’t AT S 4= Ot 20| 37kX|7F UL,
- ARP-processS 3|l Destination hardware addressES 2X| Z5}0f
ARP timeoutO| 2 (Sn_IR(3)=*1")3t &BL
- SYN/ACK packetE =4I 2311 TCP timeoutO| 24 (Sn_IR(3)= “17)
'6;|- 740
- SYN/ACK packet CH%l RST packetg 23S 2.
et 22 E2 Sn_SR2 SOCK_CLOSEDAENZ HHHLCE,

0x08 DISCON

DISCONE TCP moded IR S EZSICt.
W7100A= ‘TCP SERVER’2} ‘TCP CLIENT’Of| Ar&gio|, M&50l AC

Ol Al Disconnect-request(FIN packet)S ™ &3|7{Lt(Active close), AHCH

oF

O 22 E Disconnect-request(FIN packet)2 F4MZ [f(Passive
close), W7100A= FIN packet2 T &otCH(Disconnect-process).
Disconnect-request’t 43I CHH(FIN/ACK packet2 +AMS F2),
Sn_SRE SOCK_CLOSEDEZ HZAECE 2L} Disconnect-request”t A Ij
SHCHH, TCP timeoutO| Z44(Sn_IR(3)= “1’)3}1 Sn_SR2 SOCK_CLOSED
2wz,

cf> DISCON CH4Al CLOSEE At8E Z <2, Disconnect-process(disconnect-
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request M&)810|, THX| Sn_SRZF SOCK_CLOSEDZ HZAEZICH 2|1
M 5 QEHE'!O E1 RST packet2 F4g 42, FX7 Sn_SR2

SOCK_CLOSEDZ H A =ICt,

0x10

CLOSE

SOCKETn 2 closei“ih O] I Sn_SRE SOCK_CLOSEDE HZAEICE

0x20

SEND

SEND= TX memory2| buffer0i H&E(X| Q2 HO|EHE &S4IotCt, X}
Mgt AFEh2 SOCKET n TX Free Size Register (Sn_TX_FSRO), SOCKET n
TX Write Pointer Register (Sn_TX_WR), SOCKET n TX Read Pointer
Register(Sn_TX_RD)E & 1135}7| HiZtCt,

0x21

SEND_MAC

SEND_MAC2 UDP mode® [Tt Q& SICt.
72522 SENDRt ZCt. SENDE AHES2Z  ARP-process=

Ofm
Ot

f

=
r2

Destination hardware addressE ¢ £ DataE T&ot=

)

o
SEND_MAC2 Host7t 27t Sn_DHARS Destination hardware address
2 310 DataE T STHCY.

0x22

SEND_KEEP

SEND_KEEP2 TCP moded
Keep alive packet2 &415t0| connectionO| F22HX|
AMOjgtol o ol SEO| 90 AM connection0] |FRESHX| U2

connectiong ¥ ZPICE. Timeout interrupt?t 24 SHCL

Mot S5 s}C

ot
ro
E
o
2

oY
40 19

0x40

RECV

RECVE RX read pointer register (Sn_RX_RD)E O|&23lA| C|O|HE 4
SHCt RRMISH AFEH2 9.2.1.1 SERVER mode®| Receiving Process2t
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 & 115}7| HiZtCt,

oref HHOA S22 2% SOCKET 0 OfA SO_MR(P3:P0) = SO_MR_PPPoE & [Tt F=SIC},
XEMIst Atzt2 W5100 application note ‘How to use ADSL'S & 1517 HR2HCH,

Value Symbol Description

0x23 PCON PPPoE Discovery Packet2 &35t0] ADSL & A%
0x24 PDISCON ADSL connection &=

0x25 PCR Z} 1p80ll M, REQ message ™&

0x26 PCN Zt OO0, NAK message M&

0x27 PCJ 2} 150l A, REJECT message &

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

Sn_IR register= SOCKET n2| interrupt (establishment, termination, receiving data, timeout)
2 dEE NSTHCL InterruptZt 2SI Sn_IMR2| S mask bit7f ‘1°Q F2

typellt

=T

Sn_IRQ| interrupt bite ‘1’2 ZIC},
Sn_IR bitE cleardt?| fIsHM &=, ST bitO] CEA| 1’2 writed{OF StCF. Sn_IRQ| 2E bit=
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Ol clearZ|®, IR(n)2 XFS2Z clearZ!Cl. Sn_IR2 MCUO| INT54IZ (nINT5: TCPIPCore
interrupt)E 2l A|ZICH,

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&SHX| = 54 HIO|HE it 8%

6 PFAIL | PPP Fail Interrupt, PAP 2150| Hijst #<

5 PNEXT | PPP Next Phase Interrupt, ADSL®Z 1HHO|A| phase?t BHE AL

4 SENDOK | SEND OK Interrupt, SENDH 0| 2t=2 & ™

3 | TIMEOUT | TIMEOUT Interrupt, ARP timeout= 2 TCP timeoutO| 243t B2

2 RECV | Receive Interrupt, peer2 2 E O|O|H packetO| $=4E &2

1 DISCON | Disconnect Interrupt, peer2 FE FIN/ACK packet2| FINO| =41E AL

0 CON Connect Interrupt, peer? ¢Z0| HEEO SOCKET status’|
establishedZ HHE [f 1 Zdgt

Sn_IMR (SOCKET n Interrupt Mask Register)[R/W][0OxFE402C + 0x100n][OxFF]
Sn_IMR2 HostZ L2iZE SOCKET nQ| InterruptE M SICL. Sn_IMR| Interrupt mask bit=

2 Sn_IRQ| Interrupt bit=1f 2tZf CHSEICH 2 2|2| SOCKET interruptZt &5t Sn_IMRS]

1 bit7t ‘1’2 MY E|of
o bit7t 2F ‘1Y If IR(n) =

A2 ZL sn_IRQ CHE Bit7} ‘1’2 MEMEIC} Sn_IMRI} Sn_IRQ| ¢

‘1°0| =ICt, O IMR(n) = “1°O|2tH HostOfl Interrupt”} ‘24

(“/INT’ signal low assert)®tC}.

7 6 5 4 3 2 1 0
PRECV PFAIL PNEXT | SEND_OK | TIMEOUT RECV DISCON CON
Bit Symbol Description
. PRECV Sn_IR(PRECV) Interrupt Mask

Valid only in case of ‘SOCKET = 0’ & ‘SO_MR(P3:P0) = SO_MR_PPPoE’
6 PFAIL Sn_IR(PFAIL) Interrupt Mask

Valid only in case of ‘SOCKET = 0’ & ‘SO_MR(P3:P0) = SO_MR_PPPoE’
5 PNEXT | Sn_IR(PNEXT) Interrupt Mask

Valid only in case of ‘SOCKET = 0’ & ‘SO_MR(P3:P0) = SO_MR_PPPoE’
4 SENDOK | Sn_IR(SENDOK) Interrupt Mask
3 TIMEOUT | Sn_IR(TIMEOUT) Interrupt Mask
2 RECV Sn_IR(RECV) Interrupt Mask
1 DISCON | Sn_IR(DISCON) Interrupt Mask
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CON Sn_IR(CON) Interrupt Mask

Sn_SR (SOCKET n Status Register)[R][0xFE4003 + 0x100n][0x00]

Sn_SR2 SOCKETn2| SOCKET MEHE <2{=LCl. SOCKET status= Sn_CR2| Commandlf,

packet

SUB0 BFY 5 ULk

Otzff E|0]=2 SOCKET n 2 O2f 7tX| SE{S LIEtH ZO|Ct.

Value

Symbol

Description

0x00

SOCK_CLOSED

SOCKET n2| resource?} release®l AEfZA DISCON, CLOSE
commandZt &ALt ARP timeout, TCP timeoutO| 244

A= 85 Ol 2roll ZHA ROl SEfZF BHSHCE,

0x13

SOCK_INIT

SOCKET nO| TCP modeZ openZ|l TCPHEZQ # CHAZ
initializeEl &EHO|Ct. AFEXtE= LISTENIt CONNECTE™EZ
AtEZ = UL Sn_MR(P3:P0)O| Sn_MR_TCPO|1l OPENYH

0x14

SOCK_LISTEN

2 AL E [, Sn_SR2| HEf= SOCK_INIT2E HSiCt,
SOCKET nO| TCP server modeZ S26tH, ‘TCP CLIENT’'Z
2 H connection-request(SYN packet)ES 7|Ct2|& AECE
LISTEN B2 AtE5tEH, Sn_SRC| AEfE SOCK_LISTENS 2
HOHCH, SOCK_LISTENSEHO|A  “TCP CLIENT’2| Connect-
request (SYN packet)& H3X2Z XNz|MS EF Sn_SRO
AMEf= SOCK_ESTABLISHEDZ HtP 1, AMI{ZHES AL TCP
timeoutO| 24 (Sn_IR(TIME OUT)=‘1’)3}11 SOCK_CLOSEDZ
HE#ICE,

0x17

SOCK_ESTABLISHED

TCP HAO0| dEE HENZAM SOCK_LISTENHEHOIA ‘TCP
CLIENT’S| SYN packet X2|E d3HE ZLt CONNECT
commandO| #=¥o| HIWS ZL Sn SR HE=
SOCK_ESTABLEISHEDZ HtPICE, O] AEHO| A= DATA packet
&4=A0| 7H538ICE, & SENDL} RECV commandS #=3&t

& AL

0x1C

SOCK_CLOSE_WAIT

Peer2 2 E| disconnect-request(FIN packet)ES Z=Alsh AER
2M TCP connectionO| &3] disconnect® ZI0[ Ot
half close E{O|2 2 DATA packet &4=410| 7}538ICt. TCP
connectionS 2t S| disconnect St7| 2|siAl= DISCON &
S FASHOF BICt. SHA|TE T3] SOCKETS closedt2]

CLOSE HHE HDICt

o
rot

0x22

SOCK_UDP

SOCKET nO| UDP modeZ Openzl AHE{, Sn_MR(P3:P0) =
Sn_MR_UDPQ! &EHO|A| OPEN EZ0| L AUS [ Sn_SR
2 SOCK_UDPAEHZ HIRICt. TCP mode SOCKETZ EhzZ
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connection-process 10| 2% DATA packetE S4lgt =+

AL

0x32

SOCK_IPRAW

SOCKET nO| IPRAW modeZ Openz=l 2E{, Sn_MR(P3:P0) =
Sn_MR_IPRAW?! & EHOIAf OPEN FHO| FAHL|US Of
Sn_SR2 SOCK_IPRAWHENZ HFRICH. UDP mode SOCKET X
2 connection-process30| ZE IP packetz SFilE F
ALt

0x42

SOCK_MACRAW

SOCKET0O| MACRAW modeZ OpenE AE{, SO_MR(P3:P0) =
SO_MR_MACRAWQ! HEHO|AM OPEN FHO| E|IAS O
Sn_SRZ SOCK_MACRAWAIEHZ HFRIC} UDP mode SOCKETA|
H  connection-process 30| A7 MAC packet (Ethernet

frame)2 S+4g = ACHL

O0x5F

SOCK_PPPOE

SOCKETOO| PPPoE modeZ OpenZl 4HE{, SO_MR(P3:P0) =
SO_MR_PPPoEQ! 2EHO|A{ OPEN THZHO| HEUS O
Sn_SRE SOCK_PPPOEAENZ HIRICE,

otzff EO|=0 Sn_SR2| &E47H &

g 0 LIEfLHE LAIHQ HEISS 25U

Description

SOCK_SYNSENTHE{= “TCP SERVER’O|A| Connect-request
(SYN packet)E 7T1&ot ZEfZA, CONNECT HEHO| 2fs
Sn_SRC| AEHZF SOCK_INITO|Al SOCK_ESTABLISEHDZ HH
oy LtERERCE

O] MEHOA ‘TCP SEVER’Z5E Connect-accept (SYN/ACK
packet)& 4 Z2 XE2E SOCK_ ESTABLISHEDAEHZ
HERICEH SFX|ZF “TCP SEVER’ZEE| TCP timeoutO| ZhAf
MR (Sn_IR(TIMEOUT)=1") SYN/ACK packetS ZAI5HX|
2g 4 20|= SOCK_CLOSED AEfZ HFICE,

SOCK_SYNRECV&EHE= ‘TCP CLIENT’Z5£E connect-request
(SYN packet)S Al AEfZ A, O] AENOIA W7100A0]
connect-request0 CH$H SESZ connect-accept (SYN/ACK
packet)S ‘TCP CLIENT’Of| A|

= AHEOZ SOCK_ESTABLISHEDAIEHE HFRICH BFX|2H ®z
of AoistRS AL  Timeout interruptZt st

(Sn_IR(TIME OUT)=‘1’) SOCK_CLOSEDAEf 2 H}#IC},

-I_T'_I-IOE M ‘6}%2 7=|_C|>_O-||

}_

Value Symbol
0x15 | SOCK_SYNSENT
0x16 | SOCK_SYNRECV
0x18 | SOCK_FIN_WAIT
Ox1A | SOCK_CLOSING

SOCKETNO| Closing=|= &AtEfZA{, Active closelLt Passive

close® Z29| Disconnect-processO|A{ LtEfLtE=  AFENCE,
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0X1B | SOCK_TIME_WAIT

Disconnect-process 1’30 83X =2 2tE E|HLt, Timeout
interruptZt 245 (Sn_IR(TIMEOUT)=‘1") SOCK_CLOSED%}
Ef= S5t

0X1D | SOCK_LAST_ACK

Passive closeQl AL &4ISH OHX|2F FIND{ZI0| CHSH ACKE
7|CtE| = AEH, ACKIHZIZ =4l Z2 EE timeoutO| &

MSH 242 SOCK_CLOSEDAENZ HHSHCE,

0x01 | SOCK_ARP

Destination hardware address& %&'7| 2|3 peerZ ARP-
requestE &St HEfEA SOCK_UDPL} SOCK_IPRAWO]|

HHS T & Z2 LIEfL= &E{C}. Peer2 £ H
Hardware address& H3&8OZE =A%t B2 (ARP-response
=415 Z2), SOCK_UDP, SOCK_IPRAW, SOCK_SYNSENTZ
ZF MEfOF Ristn) Aojgt A2 timeout interruptZt 2l
2 (Sn_IR(TIMEOUT)=‘1’), UDPL} IPRAW moded Z<{ O]
™ Status@! SOCK_UDPLt SOCK_IPRAWZ Z|=OF 70, TCP
QI A2 SOCK_CLOSEDZ AEWZ} HFRICE,

ok 1N o

cf> SOCK_UDPL} SOCK_IPRAWOf|A], O] SEND commandO|
CH%t Sn_DIPR2t # X} SEND command®| Sn_DIPRO| CHE &4
L20{2t ARP-process?t & ZEfstCt,
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RECV
SEND
SOCK_IPRAW —
SEND SOCK| ARP |
{when Sn_MR=Sn_MR_IPRAW) o)

SEND/RECV
RECY OPEN LOSE
OPEN CLOSE
SOCK_UDP SOCK_CLOSED SOCK_MACRAW
(when Sn_MR«Sn_MR_UDP) (START/END) (when SO_MR=S0_MR_MACRAW)

OPEN

END_MA

CLOSE
SOCK_INIT |

[ SOCK N AST_ACK |

{when Sn_MR=Sn_MR_TCP) /
LISTEN /

CONNECT DISEON

(Passive Close)
SOCK_LISTEN

Receive ﬂYN packet
|

( sock

[ sock_s

(SOCK_CLOSE_WAIT]
e
e
ar END/RECV.

\
\

RY

\
SOCK_SYNRECY <P Y

oy
s ’( SOCK_ESTABLISHED e
scéive FIN packet

END/REC

Figure 8.2 SOCKET n Status transition

Sn_PORT (SOCKET n Source Port Register)[R/W][(OxFE4004 + 0x100n) - (OxFE4005 +
0x100n)][0x0000]

Sn_PORT+E source port numberE H7d3tCE, SOCKETnS TCPLI UDP modeZ AHE® [HEE
f25tH, 1 2| modeO| A= FA|ZICH OPEN Command O 0| BFEA| AS|OF SHC},

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

0xFE4004 0xFE4005

0x13 0x88

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

Sn_DHAR2 SOCKET n2| Destination hardware address& A7&$tCt., EESH SOCKETOO| PPPoE
modeZ A2 E AL SO_DHARS 0|0] &1 QU= PPPoE server hardware addressZ 7 $HC}.

UDPL} IPRAW modeOilA{ SEND_MAC commandE A2% Z2 SOCKETnS| Destination
hardware addressS A7$tCt. £t TCP, UDP, IPRAW modeOf Al Sn_DHARZ CONNECTL}

W7100A Datasheet v1.2.4

99




@ IZnet

SEND commandOf| 2|$t ARP-processE &3l =53t Destination hardware address= &7 & Cf.

Host= CONNECTL} SEND command ‘83& O|% Sn_DHARES &3 Destination hardware
address& & = RUCt.

PPPoE mode0i|A{, W7100A2| PPPoE-processE 0|82 4% PPPoE server hardware addressE
2 d¥g Zas= gtk SHXIZE W7100A2| PPPoE-processE Ol 83HX| RSt MACRAW
modeZ PPPoE-processE A& T+3610] M2|gt Zet &X|2tE, PPPoE packet2 &4t
71 /shiA=, E™ 735t PPPoE-processE S| 2/ 5% PPPoE server hardware address,
PPPoE server IP address, PPP session IDE A75I1 MR(PPPoE)E ‘1’2 HIEA| H7EBICE
SO_DHAR2 0|0 211 Q= PPPoE server hardware addressES 743}, OPEN command O| %
O A73ICt SO_DHARS Sl &°J =l PPPoE server hardware address= OPEN command O|%
PDHARO] BtHEICH M7= PPPOE information CLOSE command O|20| = A& [{=StCt

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

0xFE4006 0xFE4007 0xFE4008 0xFE4009 OxFE400A O0xFE400B
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 SOCKETn2| Destination IP addressE A& st7{Lt H°J &0, SOCKETOO| PPPoE
modeZ A2 E ZQ SO_DIPR2 0|0] 211 QU= PPPoE server IP address2 AT},
Sn_DIPR2 TCP, UDP, IPRAW, PPPoE modeO| A2t R 235t11, MACRAW modeOf A= FA|E Lt
TCP modeOf| A, ‘TCP CLIENT'Z X 4% T£3H7| {8 ‘TCP SERVER’2| IP addressZ A
ki, CONNECT command O|0f H7$HC “TCP SERVER'E &SZ&g Z<2 ‘TCP CLIENT’ 2t
& 83 0| XHE2E “TCP CLIENT’C| IP addressZ A°JEICH UDPLt IPRAW modeO| A=,
Sn_DIPRZ UDPL} IP DATA packet F&0| AHEE Destination IP address® SENDL}I SEND_MAC
command O|T0f 7Bt PPPoE mode®i| A=, SO_DHARII &2 AL E SO_DIPRs O[O &
1 & PPPOE server IP addressS A L}
Ex) In case of SOCKET O Destination IP address = 192.168.0.11, configure as below,
0xFE400C 0xFE400D 0xFE400E OxFE400F
192 (0xCO) 168 (0xA8) 0 (0x00) 11 (OxOB)

Sn_DPORT (SOCKET n Destination Port Register)[R/W][(OxFE4010 + 0x100n) - (OxFE4011
+ 0x100n)][0x0000]

Sn_DIPR2 SOCKETNnZ2| Destination port numberg A&SHCt 2HSF SOCKET0O| PPPoE mode
2 AM8ElE 42 SO_DPORTR2 0|0 &1 Q= PPP Session ID2 A stCt,

Sn_DIPR2 TCP, UDP, PPPoE modeOi ATt 7=23t1, 1 2|°| modedA= FA|ELE TCP
modeOi|A{, ‘TCP CLIENT’'2 S&gt 42 TH5t7| {18t “TCP SERVER’2| Listen port numberZ
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2785t11, CONNECT command O|7H0f 27ESHCE. UDP modeOi|Al, Sn_DPORTR:Z UDP DATA
packet &0 AFEE Port number2 SENDL} SEND_MAC command O[T 0 H7&otCE. PPPoE
modeO| A=, SO_PDHARZ} Z& Z2ZE SO_DPORTRE= 0|0 €11 U= PPP Session IDE M7
SICt SO_DPORTRS &3l A7 El PPP Session ID= OPEN command O|= PSIDROl B EICE.
Ex) In case of SOCKET O Destination Port = 5000(0x1388), configure as below,
OxFE4010 O0xFE4011
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 &I LE, HEE MTUE 2B3{E
Ct. TCPLt UDP modeBt X| @30, PPPoEE AtEY 4 (MR(PPPoE)=‘1") PPPoE2| MTULHOlIA
TCPL} UDP model| MTUZt Z7EEIC IPRAWLE MACRAWWE= XHE2E MTUE A2|6HX| @fn
Default MTU7} ME8E|E 2 Hoste= Default MTUELCH 2 DataS &% [ DataZ Default
MTU SHRIZ 27T (Manually) L0 H&S0F SO,

ResetA| ZX7|gt2 00|X|BF, A2 &7[5} IPYO|M ALEXEZL Ao 2tat default MTUZE &
e o2 MSSRLO| Z7FEICH ALK ATt 40| QUCHH default gt2=2 MY EICE

TCPL} UDP modeOil A= Host7t &E DataZt 4 E MTUELH 2 4%, W7100A= HEEH
MTU ttR|E DataE AtS2E L0 ™EBICH MTUE TCP moded| A MSSEH =2[H, MSS=
TCP connection I3 E3 Host-Written-Value(Host A7 Zf)Qt ACHEICO| MSS 2f & &2

UL sz A EL

UDP moded|AM= TCP mode2t &2 Connection-process’t 2111 Host-Written-ValueS 1CH
2 AT MTUZF ME COHE oot 84 & 4%, W7100A= ICMP(Fragment MTU)
packet2 FAlg £ QUCt, O] AL IR(FMTU)=“1"7} &|1 Hoste= FMTURS E3 Fragment
MTUE & = QUL IR(FMTU)=1"¥ Z% 1 dO0iYua= ubp s410] E7ts3t2Z, i
SOCKET= closedtl 2O FMTUE Sn_MSSRZ A°d%t = OPEN commandZ opendtO| CHA|
SAE A|ZTHC

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

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

Sn_PROTO (SOCKET n Protocol Number Register)[R/W][OxFE4014 + 0x100n][0x00]
Sn_PROTOE 1 byte register= IP layerO Al IP header2| Protocol number fieldE 7d3tC},
IPRAW modeO| M ZH S 25IH, O 2| modes FA|EICt Sn_PROTOR= OPEN command O| T 0f
A’JSICt. IPRAW modeZ OpenEl SOCKETn Sn_PROTORO| M7=l Protocol number®| Data
0t2 &4AMSHCE Sn_PROTORZ 0x00 ~ OxFF 2| HE| LHO|AM A™ 7tsStLt, W7100A=
TCP(0x06), UDP(0x11) protocol number= X|&3tA| 24=LCt. Protocol number+ IANA (Internet
Assigned Numbers Authority)OlA Foldtn U, § XiMt Afg2 1ANA2| online

document (http://www.iana.org/assignments/protocol-numbers)S X &5}7| HFEICE,
Ex) Internet Control Message Protocol(ICMP) = 0x01, Internet Group Management Pr

otocol = 0x02

Sn_TOS (SOCKET n TOS Register)[R/W][OXFE4015 + 0x100n][0x00]
Sn_TOS+= IP layer®|A IP header2| TOS(Type of service) fieldES A7 $ICt. Sn_TOS= OPEN
command O|F0 A7dsoF DtCt. XbMst A2 http://www.iana.org/assignments/ip-

parameters &tZd}7| HfZtCE,

Sn_TTL (SOCKET n TTL Register)[R/W][OxFE4016 + 0x100n][0x80]
Sn_TTL2 IP layer®|A IP header®| TTL(Time to live) fieldE A™THCE Sn_TTLS OPEN
command O|F0 A7dsofF DOt XbMst A2 http://www.iana.org/assignments/ip-

parameters &tZd}7| Hf2tCE,

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

Sn_RXMEM_SIZE= Z} SOCKET2| RX memory sizeE A& BICE ZF SOCKET2| RX memory 1, 2,

4, 8, 16kbytea7|2 HEE £ ULt ResetZO| =7|Z2ZE 2Kbytel| 2 ZECH
Sn_RXMEM_SIZEsun(Zf Sn_RXMEM_SIZES| & &2 Z|Ci 16KbyteS HS =+ QICI.

Ex1) SOCKET O : 8KB, SOCKET 1 : 2KB
OxFE401E OxFE411E
0x08 0x02
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Ex2) SOCKET 2 : 1KB, SOCKET 3 : 1KB
OxFE421E OxFE431E
0x01 0x01

Ex3) SOCKET 4 : 1KB, SOCKET 5 : 1KB
OxFE441E OxFE451E
0x01 0x01

Ex4) SOCKET 6 : 1KB, SOCKET 7 : 1KB
OxFE461E OxFE471E
0x01 0x01
As shown above ex1) ~ ex4), total size of each SOCKET’s RX memory (Sn_RXMEM_SI

ZEqyy) is 16Kbytes.

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

Sn_TXMEM_SIZE= Z} SOCKET2| TX memory sizeE A7dTICt, ZF SOCKET2| TX memory 1, 2,
4, 8, 16KbyteA7|Z2 HHE £ QUCt. ResetTO| =7|ZtOZ 2Kbyteo| S L.
SN_TXMEM_SIZEsun(Zf Sn_TXMEM_SIZEQ| & o2 X|Cff 16Kbyte2 He %= QiCt.

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

Ex6) SOCKET 2 : 2KB, SOCKET 3 : 1KB
OxFE421F OxFE431F
0x02 0x01

Ex7) SOCKET 4 : 2KB, SOCKET 5 : 2KB
OxFE441F OxFE451F
0x02 0x02

Ex8) SOCKET 6 : 2KB, SOCKET 7 : 2KB
OxFE461F OxFE471F
0x02 0x02
As shown above ex5) - ex8), total size of each SOCKET’s TX memory (Sn_TXMEM_SI

ZEqunm) is 16Kbytes.
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Sn_TX_FSR (SOCKET n TX Free Size Register)[R][(0OxFE4020 + 0x100n) - (OxFE4021 +
100n)][0x0000]
Sn_TX_FSR2 SOCKET n2| Internal TX memory2| Free size(T1& 7Is3t O|O|E{2| Byte size)
Ye{ECH OolH & FO|l Sn_TX_FSRE HIEA| Zolstya, F&EE Oo|Eel F7|7t
Sn_TX_FSRECt Z7{L} ZZ O™ SENDL} SEND_MAC commandZ Ci|O|E{ & ™ &SICt, TCP mode
MEe Y22 E OO ==4I0] 2QI(DATA/ACK packet ==4I)E|H, Sn_TX_FSRE &LCH
20| Llot DATA packet A7|TUF As2=2 FIGHA EH. 3 2 modediM=
Sn_IR(SENDOK) = ‘1’2l &2 Sn_TX_FSR2 T&0t DatasizePts AH&E22 F75HA EL
Ex) In case of 2048(0x8000) in SO_TX_FSR,
0xFE4020 OxFE4021
0x08 0x00

i

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

Sn_TX_RD= TX memory®i|A{ OFX|E} F&EO0| EY [ address& Y 2{Z=Ct. SOCKET n
Command Register®| SEND HZHOZ &X| Sn_TX_RDEE]l Sn_TX_WR7ZIX| H|O|E{E M&SHCt,
&0l EUHE Ats22 1 gf0] AAMECE mefM ©E0[ ELEH Sn_TX_RD2t Sn_TX_WR2
Z2 A4S 72 AO|Ct O] registerE A= W, AMEX= H&SH 442 27| ?I8 upper byte
(OxFE4022, OxFE4122, OxFE4222, OxFE4322, OxFE4422, OxFE4522, OxFE4622, OxFE4722) S&
X Q/0{OF Sl CHS lower byte (OxFE4023, OxFE4123, OxFE4223, OxFE4323, OxFE4423,
OxFE4523, OxFE4623, 0xFE4723) &2 9 O{Of $HCt,

rlo o

Sn_TX_WR (SOCKET n TX Write Pointer Register)[R/W][(0xFE4024 + 0x100n) - (OXxFE4025
+ 0x100n)][0x0000]

Sn_TX_WRE &L OIO|E 7l writek|0{OF & X[HEE LHAFLL O] registers A2 M,
ArEXHE Metst ¢S 27| 2I8H upper byte (OxFE4024, OxFE4124, OxFE4224, OxFE4324,
OxFE4424, OxFE4524, OxFE4624, 0xFE4724) =2 X 9]0{0OF 3l CIS lower byte (0XFE4025,
OxFE4125, 0xFE4225, OxFE4325, OxFE4425, OxFE4525, OxFE4625, OxFE4725) =2 2AO{OF $HC},

Ex) In case of 2048(0x0800) in SO_TX_WR,
OxFE4024 OxFE4025
0x08 0x00

Of

FXI2F O] 2f2 write2 physical address’t OfL|E 2, physical address= Ch21b Z0| A4t
Ok SFCt. (W7100A Driver code &ZX)
1. Sn_TXMEM_SIZE(n)Ol Ml SOCKET n TX Base Address (SBUFBASEADDRESS(n))St SOCKET n
TX Mask Address (SMASK(n))& 7 AttCt.
2. oM AAtst = ZHS bitwise-AND operationdt, SOCKET2| TX memory #2|0|A
Sn_TX_WRI} SMASK(n)E S5l offset address (dst_mask)S ¥=Ct.

oF
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3. Dst_mask2} SBUFBASEADDRESS(n)E [L{3{{A| physical address (dst_ptr)E ¥ -=LCt.
O|X|, ©&g HIOIEHE dst_ptrOfl AFEXFZL RSt= THF writeHCh (2HF SOCKETS| TX

memory2| upper boundO|& 2 Z G|O|E{E writeSt= 42, TX memory2| upper bound2t& 2|
HOIEE WA write StCt. T2/ ChZ SBUFBASEADDRESS(n)Oil physical addressE H&
Sto LtHX| HIO|E & write$tCh. 1 %, Sn_TX_WRZtS writing H|O|E 37|2t3 Z7tA|ZICE
OFX|2t©S 2 Sn_CR (SOCKET n Command Register)0i SENDE &S LHZIC},

Chip Base Address = OxFEQO0O, 512(0x0200) bytes send

0xFECO00
Socket 7 (ZK OxFE8800
ocket 7 (2K) | oxreBson 4
Socket 6 (2K) | gureBo00 0)iF587EE

. -

/ Real Physical Address is
Socket 4 (ZK) | oyrEacon 3 OxFEBO0O + {OX8FEE & Ox07FF)

Socket 2 (ZK) OxFE9000 ’
Socket 1 (2K) OFES80D  #

Socket 0 (2K) OXFEB000 ol OxFESD00
0xFES800
18 bytes OXFESTEE
OXFES800 - OXFES7EE = 0x12, | ™
18 bytes write
Socket 0 and remain 494 bytes.

And physical Address
changes to OxFE8000

OxFES000

OxFE8800

Real Physical Address is
OxFEBQ00 + OxO1EE(494) = OxFES1EE.

S0 TX_WRO is /
Socket 0 Ox8FEE + 0x0200 = 0x91EE
OXFES1EE <
494bytes | 00000 - =3

OXFESQD0--—""

Figure 8.3 Calculate Physical Address

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

Sn_RX_RSR2 SOCKETn2| Internal RX memory2| =AI0|O|E byte sizeE Y2{=Ct. O] Zk

rlo
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SOCKET n Command Register (Sn_CR) RECY HHO{0] Q3| A}E2 2 BSt remote peerz
28 HOIHE =AStCt. O] registerE read™ [Mff, &t 22 Y7| A ALEXHE A2
byte (OxFE4026, OxFE4126, OxFE4226, OxFE4326, OxFE4426, OxFE4526, OxFE4626, OXFE4726) S
X read St 1 C}2 59| byte (0xFE4027, OxFE4127, OxFE4227, OxFE4327, OxFE4427,
OXFE4527, OxFE4627, OXFE4727)E read®tCt.
Ex) In case of 2048(0x0800) in SO_RX_RSR,
OxFE4026 OxFE4027
0x08 0x00

Sn_RX_RSR Zt2| £%2 RX memory size register®| Ztoi| et =at& o~ QUCH,

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

Sn_RX_RD= %! HIO|E{E readdst?| 2I8t pointere| X HEE NSTHCE O] registerS
reade M, AMEXH= H&5t 22 readdt?| @IsH &9l byte (0xFE4028, OxFE4128, 0xFE4228,
OxFE4328, OxFE4428, OxFE4528, OxFE4628, OxFE4728)S MX read®t CtS 3St9 byte
(OxFE4029, OxFE4129, OxFE4229, OxFE4329, OxFE4429, 0xFE4529, 0xFE4629, 0xFE4729) S read
SOF LY.

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

SEX|2H O] 2+ read physical addressZt OfL|EZ, physical addresse ChZaf 20| A4t
SiOF ST}, (W7100A Driver code £H=)
1. Sn_RXMEM_SIZE(n)OlA{ SOCKET n RX Base Address (RBUFBASEADDRESS(n))2t SOCKET n
RX Mask Address (RMASK(n))7t Al AHEIC,
2. oM AAtst = ZHS bitwise-AND operationdtl, SOCKETS| RX memory 2|0 A
Sn_RX_WRI} RMASK(n)E S5l offset address (src_mask)S &=Lk,
3. src_mask2} RBUFBASEADDRESS(n)E L 3iA{ physical address (src_ptr)& Y=Lt
OlMl, =4I HIOIHE src_ptr®H AMEX7l RSt= THE readBiCh. (THYF SOCKET2| RX
memory2| upper boundO|&2Z H|O|HE readdt= &<, RX memory2| upper boundZH= 2|
CIo|HE ™A read otCt. 2|11 = ChZ RBUFBASEADDRESS(n)Oll physical addressE #H4
5l LIHX| HIO|EE read$tCh. O %, Sn_RX_RDZLS readdt THE Z7HAIZICEH (A& O
O|lEf 37| O|MCE ZIIeiMEe Qtz|8 2, £Al Mo| BEEA| Sn_RX_RSRS checkdlOF HC}.)
OFX|2© 2 Sn_CR (SOCKET n Command Register)0fl RECVE 23S L 2IC},

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

Sn_RX_WR2 =4l H|O|EE writeS}7| I8t pointer?| {IX| HEE N SSHCE O] registers
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read2 M, AMEXt= H&5t 242 readdt?| 2Isl &9l byte (OXFE402A, OxFE412A, OXFE422A,
OXFE432A, OXFE442A, OxFE452A, OxFE462A, OxFE472A)S X readdt o CH2 519 byte
(OxFE402B, OxFE412B, OXFE422B, OXFE432B, OxFE442B, OxFE452B, OxFE462B, OXFE472B)E read
SHfofF StCt.
Ex) In case of 2048(0x0800) in SO_RX_WR,
OxFE402A OxFE402B
0x08 0x00

Sn_FRAG (SOCKET n Fragment Register)[R/W][(OxFE402D + 0x100n) - (OxFE402E +
0x100n)][0x4000]

Sn_FRAGE IP layerOflA| IP header® Fragment fieldS AE$tCt. W7100AE IP layer®
packet fragmentE X|@5IX| =Ct. [2tA Sn_FRAGE H'SIHEIE IP datas fragmentZ]
X el ofF d¥sts A2 HESHA| =Lt Sn_FRAGE= OPEN command O[O0 &gt
Ct.

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

Functional Description

W7100A= L5 0| general 8051 core®@t TCPIPCoreS ZEgtdtm U0, CHE ofifst =71 &K

810

Ethernet application0®f AtE0| 7hs3ICH O] chapterdAl& W7100A29 =7|3tet 2t

Protocol(TCP, UDP, IPRAW, MACRAW)Of| (2 SAl dHH0| CHSIY ZF THAE 2 Pseudo codelt

2Rl

9.1

LR

Initialization

W7100A2| £7|3h= 8051 MCU A7, Network M2 AH, Internal TX/RX memory &9l 3

THAZ O[F 0] L.

STEP 1 : Initializes MCU
Interrupt setting
UHEM Ol 80511t ZH0| AtE2E QIE HEQ| enable / disablel| AEHE MsljoF stCt, Xt

Mgt LI 2 section 3 ¢ Interrupt’S Xt105IH E=ICtH

Memory Access timing setting

Memory access timing2 27H2| HX|AEZE Mg = ULt Data memory access timing

gt = Q= CKCON(Ox8E) | X[AE{2} Program memory access timingg ZHEZ

WTST(0x92) BX|AEQ] MM S E38]| memory access timingS A& £ QUC},

X AHE 25 0-77HK] 280 7HS3HA 2 W7100A0 A= CKCON2 1-7, WTST

| 240l 873 7tsdtl, UHMA| af2 AFEE[X| Y=Ch DHF AFEXHZE 219 4=
(o= 22 SHHE W7100A0| Mtz SZHSHX| @f2 == UCE AHME WHE

section 2.5 ‘SFRs definition'S At1s}H E=IC}

o by

e
Il

+4> 1o
L

~N
|0

o

rir

il
A
rlo

\d

=2
>

ro

Ex) Setting: QIE{ZEEE AL3IX| U1 Q& OO HZ2[ 2 clockl| access

times Z1, T2 O 22|2t= 7 clock®| access times ZH dH

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

A2 EAE 28t baud rate, register, interrupt AH
Serial EA12 Qo) MHs| FOF l= W7100A2| 2|X|AE+= TMOD, PCON, SCONO|{
‘g2 otefiet ZCt.

TMOD(89H): serial &40 A& timer/counter?| ZEE ZAYTICE.

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

M, Mo Mode
0 0 0
0 1 1
1 0 2
1 1 3

@ PCON(87H): serial ™&2| rateE A|0{St= Z2i1 2l SMOD bitE Z-3tCt.
SMOD

Table 9.2 Baud rate
Mode SMOD = ‘0’ SMOD = ‘1’

Timer/Counter 12| | Timer/Counter 12| overflow

1, 3
overflowE 1/2

2 XTALZ 1/4 XTALZ 1/2

® SCON(98H): serial port2| X|0{Q} serial port2| MEHE ZtA|SE?| |8t 2| X|AE{O|LCt,

SMo SMy SM, REN TBg RBg Tl RI
Table 9.3 Mode of UART
SMo SMy Mode
0 0 0
0 1 1
1 0 2
1 1 3

SM, : Mode 2, 30IM AFE. O] bitE 12 HEHStH, =4 O0|E 2| 9#bit7t “1°0|H
HIO|HE =4I, ‘0’0l C|O|HE AL

REN : 24l enable bit(‘1’0|H Al 7t5)

TBg: ZE 2,30 &4 HO[E{2| 8% bit

o
RBg: ZE 2,30A =4 GIO|E{2| 88 bit

TI: 34 272 QEEHE Zgja

RI: =4 &8 OHHE Ecja
2) Serial SME X£7|3te W QIHHES MEHE HYS| FOOF StC}, 7|2XO 2 serial &
MO QIHEE HAlS AMESIEZ, serial SAS X£7|3ke I HIEA| SiEe= QHEE

o
=2 disabled| =0{0f StC,

3) A8 Baud-ratel] St= Zf2 AASHY HAHSHOF SHCE. W7100A2| TimerOf [HE Baud
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rate A Zt2 section 6.6 ‘Examples of Baud Rate Setting’S & 15t MHSIH =ICt
@ Timert= 0|89t ALt4]
TH1 = 256 - (K * 88.4736MHz) / (384 * baud rate))
K=‘1"at SMOD = ‘0’, K= ‘2" at SMOD = ‘1’
@ Timer2E 0| 8%t Al4t4]
(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, RI = 0
ES = 0; // Serial interrupt disable

RI = 0; // Receive interrupt disable

Tl =0; // Transmit interrupt disable

4) TCPIP Core interruptS A SHCHH | INTLEVEL registerZtS %4 0x2B00 O|&o 2 M8l Of
2t W7100A2| L{S interrupt FEIO| ZX@10| S2fotCt,

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

® STEP 2 : Setting Network Information
1. 84S 2% 7|2 Network 2 H7:
Ct2ol 7|2XQl Network HEE HIEA| A8 F0{0F $HCt,
@ SHAR(Source Hardware Address Register)

SHARO|| 2|8l M|+ Source hardware addresse= 2= DeviceOf CH
o LSt Hardware address(Ethernet MAC address)%f2 Ethernet
MAC layerO M AtE3IEE oA QUCE O] MAC address2| &2
IEEEO Al BHEStD RSO, Network deviceS M AtSHHE Manufacture=
M ALEl Network deviceOf| IEEEEREH & 22 MAC addressE £ 0
SHO{Of otCt,

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&2 AHIf Al AFESHA & XS time & count B
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MHES AlZtel HEE Qs Ch3at 22 HXAHE HEsH F0{0F BiCf.
@ RTR(Retry Time-value Register), RTRO|Al 12 100usS 2|0|$HC}.
@ RCR

PAGERP G

Retry Count Register)

® STEP 3 : Allocation TX/RX Memory for SOCKET n
W7100A2] A7 7ts3%t TX, RXQ| |0 O|Z 2| AtO|=& 16KBytesO|Ct. 16Kbytes2| H$
OtOj A= 1KB, 2KB, 4KB, 8KB, 16KB2| 7|2 87H9| AZNX| XtRFEH HHO| 753X
oF A2 2 gt X2 RXHZZ|e] & 0| 16KbyteE EHO{Z7tMe= oF EICH

(TXmax = 16KB, RXinax = 16KB)

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

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

gSO_RX_BASE = OxFEOO00O(Chip base address) + OxFECOOO(RX buffer address);
Sn_RXMEM_SIZE(ch) = (uint8 *) 2; // Assign 2K rx memory per SOCKET

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

gS1_RX_MASK = 2K - 1;

gS2_RX_BASE = gS1_RX_BASE + (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 + (g53_RX_MASK + 1);

gS4_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;

gSO_TX_BASE = OxFEOO00(Chip base address) + OxFE8000(TX buffer address); // Set base
address of TX memory for SOCKET 0

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

gS0_TX_MASK = 2K - 1;

Same method, set gS1_TX_BASE, gS1_TX_MASK, gS2_TX_BASE, gS2_TX_MASK, gS3_TX_BASE,
gS3_TX_MASK, gS4_TX_BASE, gS4_TX_MASK, gS5_TX_BASE, gS5_TX_MASK, gS6_TX_BASE,
gS6_tx_MASK, gS7_TX_BASE, gS7_TX_MASK.

}
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Sn_TXMEM_SIZE(ch) = 2K,
Chip base address » OxFEO000

OXFEC000
St gS7_TX_BASE = OxFEB800
|

§56_TX_BASE = OXFEBO0O

- OxEEBO00  ©S6_TX_MASK = OXO7FF
g55_TX_BASE = OxFEABOO

achetn OxFEAB00  ES5_TX_MASK = OxO7FF
g54_TX_BASE = OXFEAQDO

Aot OFEAGDD  854_TX_MASK = OXO7FF
cocker 3 g53_TX_BASE = OxFE9800

0xFE9800 853_TX_MASK = Ox07FF
_—— g52_TX_BASE = 0xFE9000

' OxFE9000  8S2_TX_MASK = OXO7FF
g51_TX_BASE = OxFE8800

socket 1 oxFEBR0D  €51_TX_MASK = 0XO7FF
gS0_TX_BASE = 0xFE8000

e OxFEBODD  9SO_TX_MASK = 0xO7FF

{a) TX memory allocation

Sn_RXMEM SIZE{ch) = 2K,
Chip base address = OxFEOD00

Socket 7 gS7_RX_BASE = OXFEF800
g56_RX_BASE = OxFEF000

SocketS OxFEF00D ng_RX_MASK = Dx07FF
4S5_RX_BASE = OxFEEB00

K OxEEESQQ  €55_RX_MASK = DXO7FF
gS4_RX_BASE = OxFEEQ00

Sarketd OxFEEOOQ  €54_RX_MASK = 0xO7FF
g53_RX_BASE = OXFEDBO0O

Seckerd OxFEDS00  ES3_RX_MASK = OxO7FF
g52_RX_BASE = OXFED0OO

Socket 2 OxFEDODD  €S2_RX_MASK = 0x07FF
— g51_RX_BASE = OxFEC800

0xFEC800 gS1_RX_MASK = Ox07FF
gS0_RX_BASE = OxFEC000

SockeL.0 OxFECO00  SSO_RX_MASK = 0x07FF

(b} RX memory allocation

Figure 9.1 Allocation TX/RX memory of SOCKET n

o

3 EHAIQ] W7100A Initialization 30| 43X =2 ERNCHH, W7100AE Ethernet2 &9
HE W7100AE networkS ZHE 48t Ping-

Data communicationO| Z}S38ICH O] A|H

request packetOf| CH3t Ping-replyE H&Y = UA EICH
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9.2 Data Communication

Data SXIS 17| A W7100A initialization 24 = TCP, UDP, IPRAW, MACRAW modeZ
AMESIIXL = modeZ SOCKET2 openPtCh. W7100A= SEEHCE FA|0| ALE 7ts3t
SOCKETZ & 87W7tX| X[RDICt O] sectionO A& Zf modef W% sS4 ghof cisfM A
Yotk

9.2.1 TCP

TCP= Connection-oriented protocolO|Ct, TCP= AtAlIQ| IP address?t Port number 12|11

Aol IP address?t Port numberE 3t 4O 2 Connection SOCKETS HM3IA 1, &

M
(<]

%l Connection SOCKET2 &% Datas 34I%CH. Connection SOCKETS| &AM HiH 0=

‘TCP SERVER’2} ‘TCP CLIENT’ 27bX|7} QUCt O|&= O{C|0|A connect-request(SYN packet)=

HES=Lf M2 e & A

‘TCP SERVER’Z HLCHHO| connect-request ©&= CH7|3tD, ®EEl connect-request=

acceptdtO] Connection SOCKETS & A 5tCH(Passive-open).
‘TCP CLIENT’= At 0| connect-requestE & CHHO|A &30 Connection SOCKET &%

o

E
HX 25HCHActive-open).
SERVER CLIENT CLIENT SERVER
OPEN OPEN
CONNECT
LIZEN < Connect-Request Connect-Request :>
[
< Data Communications > <: Data Communications >
< Disconnect-Request < Disconneci-Request
]
Or Or
Disconnect-Request > Disconnect-Request :>
[ {
CLOSED CLOSED
“TCP SERVER"™ “TCP CLIENT"
Figure 9.2 TCP SERVER & TCP CLIENT
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9.2.1.1 TCP SERVER

LISTEN
| -No-- 4
! Yes
rocess
No
Send DATA? Yes—»{ | Sending Process
No
) Disconnecting
No Yer—» Process
/Y
No
|
No
No N|O
v v
|
Yes
|
Yes CLOSE <

Figure 9.3 “TCP SERVER” Operation Flow
B SOCKET Initialization
TCP Data communication2 /3l SOCKET Initialization 1°g0| ER3ICH O IHY-2 SOCKET
opendt= O|Ct, SOCKET open 132 W7100A2| 8709| SOCKET & dfLtE MEdsio] M
%l SOCKET2| Protocol mode(Sn_MR(P3:P0))2t Source port number(“TCP SERVER”O|AM £
Listen port number2t 2@l Sn_PORTOZ H7d8t =, OPEN commandE T EM O|F
O ZICt. OPEN command O Sn_SRO| SOCK_INITS 2 WHZEZ|H SOCKET initialization 1H8-2

2tZ EICH SOCKET initialization 182 “TCP SEVER”2} “TCP CLIENT”2| #+& 210| S5t

17 mjo

M EEIC}, CH22 Socket n2 TCP modeZ opendt= 1Y O|Ct,

{

START:
Sn_MR = 0x0001; // sets TCP mode
Sn_PORT = source_port; // sets source port number
Sn_CR = OPEN; // sets OPEN command
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/* wait until Sn_SR is changed to SOCK_INIT */
if (Sn_SR != SOCK_INIT) Sn_CR = CLOSE; goto START;

m LISTEN
LISTEN commandE +=&3t0{ “TCP SERVER”Z SZEfA|ZIC,
{ /* 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_LISTENY M HMLHH=HE SYN packetE FASHA E[H  Sn_SR2
SOCK_SYNRECVEZ HF| 11 SYN/ACK packetE T4 L. SYN/ACK packetOf| CHSH ACK packet
2 TS connection0] H/EE|D Sn_SR2 SOCK_ESTABLISHEDE HFRICt Socket n2l
connection0| &dE O|FR2H data &/5410] 7SSHTICt. Socket n2| connection &&=

2ot W2 27kX|7F QUEt

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

W ESTABLISHMENT: =4 H|O|E check
MM O 2 HEO| TCP data =412 =QISHCE.

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= O =%l DATA packet OFCF Sn_IR(RECV)O| ‘1’2 A7 EIC}, Host7t O[O =
AlSH DATA packet®| Sn_IR(RECV)E O|X X2| X5t W7100A0| CHZ DATA packets =4l
42, O|™ Sn_IR(RECV)0| &5 HHE0| Hoste 1 CHZOl =4l DATA packetO| CHSt
Sn IR(RECV)E QX =7t A =ICt. 2t Host?t ZF Sn_IR(RECV)O|| CHSH DATA packet=
LAHSHA Nelotx| RotCtH o HY2 HESHK| @f=Ct

—

B ESTABLISHMENT: Receiving process
O] YoM = LHE RX memoryOf ==4IEl TCP CIO|HE X 2|$HCE. TCP modeO| Al ACHEO|

&t Data A7[7t Socket n2| RX memory free size2Ct 2 B W7100A= 11 dataE 4
& 4= glom, RX memory free size?t M&3H HO|H A7|2CH 2 Y7HX| connection® X
ot M Z|Chlct,

Receive / Send processOlAl ALEE|E wizmemcpy E4+£ WiZnetOAM X S3H= W7100A
DriverZt¥ & wizmemcpy.c L0 HO|Z|0{ ALt wizmemcpy= memory copyS HFEH X
2|5t7| fIt 7|s0lck. O] 49| ds0| CHsiA+= section 13 ‘Performance Improvement
about W7100A'E #t=8}7| HE2tCH £ St wizmemcpy.c DO CHSH HCH XpAMsH L&
“W7100A Driver Guide”S & ZX5}7| HfztCh BHeF wizmemcpy S AFESHA| R=ChH
8t memory copy &+E AtE5IH EICH

O3 2.601M & = AKZO| TCPIPCoreE RX M2 2[2| X« address bytet= OxFECH. e}
M TCPIPCore RX T Z2Z|0A data memoryZ memory copyS ZIesl = HtEA| DPXO
(Data Pointer eXtended) HX|AEE OxFEE A7 F0{0F StCt, O] it
0| 70 ALt

H2 wizmemcpy ()&

{ /*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;
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wizmemcpy((OxFEOO0OO + 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((OxFEOOOO + 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

M&E data 27|= = Socket n2| TX memory2Ct 2 £ 2oH, M58 data A7|7t
HEE MSSELH 2 Z2 MSS HHel2 L0l MESEIC O g dataE TEoH7| fIsid gtE
Al O] 2| SEND command’} 2Z&[A=A| 2QISHOF StCt 0|7 SEND command 2t& ZT0j
CHAl SEND commandE +¥dg 49 2F7t g = QUCH Datall 37|7F 2+F SEND
command 2t A|Ztz ZOX|2Z2, & DataE HFSH 7|2 L0 TESHE A0 R
St

Send process= receive process@t OtEH7HX|Z DPXO0 registerE “OxFE”Z H7SHOF L.

{/* first, get the free TX memory size */
FREESIZE:
freesize = Sn_TX_FSR;
if (freesize < len) goto FREESIZE;  // len is send size
/* calculate offset address */
dst_mask= Sn_TX_WR & gSn_TX_MASK; // dst_mask is offset address
/* calculate start address(physical address) */
dst_ptr = gSn_TX_BASE + dst_mask; // dst_ptr is physical start address
/* if overflow SOCKET TX memory */
if ( (dst_mask + len) > (gSn_TX_MASK + 1))
{/* copy upper_size bytes of source_addr to dst_ptr */

upper_size = (gSn_TX_MASK + 1) - dst_mask;
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wizmemcpy((0x000000 + source_addr), (OxFEOOQO + dst_ptr), upper_size);
/* update source_addr*/
source_addr += upper_size;
/* copy left_size bytes of source_addr to gSn_TX_BASE */
left_size = len - upper_size;
wizmemcpy((0x000000 + source_addr), (OxFEOOOO + gSn_TX_BASE), left_size);
}
else
{/* copy len bytes of source_addr to dst_ptr */
wizmemcpy((0x000000 + source_addr), (OxFEQOOO + dst_ptr), len);
}
/* increase Sn_TX_WR as length of [en */
Sn_TX_WR += send_size;
/* set SEND command */
Sn_CR = SEND;

B ESTABLISHMENT: Check disconnect-request(FIN packet)
MO o 2 2 E disconnect-request(FIN packet)E AZM=X| 2HQIBHCE FIN packet =412

Chgat 20| =oig & AT

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

o O|A ACHETIO| data communicationO] 2R7t Qe ALt AT S ZHE FIN packet
2 $£=AMME ZLR = connection SOCKETS disconnectdHC}.
{

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

DISCONO|Lt CLOSE commanddi| 2|3l Socket nO| Disconnect 22 close Z|A=X| 2QISHLY,
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 12301 CHot S E(SYN/ACK packet), DATA packet
O|Lt OZA9| SEHDATA/ACK packet), disconnect-request(FIN packet)Lt 17242 S EH(FIN/ACK
packet)s, ZE TCP packetE T&Y Uf L 4= QACH RTRUM RCRO| HEE Timeout Al
7t 59 2| packetE2 &K 23FH TCP final timeout(TCP timeout)O| ZHlstA |2
Sn_SR2 SOCK_CLOSEDZ HHRILC} TCP timeout2| 2012 ChSat 20| & 5= QUL
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-process®| 2|8l 0|0 disconnection®! SOCKETO|Lt TCP timeout0l 2|8 Close®!
SOCKET2 25| closeStHLtE, HostZt disconnect-process2i0l ZL0| 2|s SOCKETZ close

o Z2 A8E 4 ULk
{

Sn_IR = OxO0FF; /* clear the remained interrupts of SOCKET n*/
IR(n) = “1’;
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Sn_CR = CLOSE; /* set CLOSE command */

}
9.2.1.2 TCP CLIENT

TCP client= CONNECT stateS M| 2|3t 2= state?l TCP SEVERQI S SICt. XhA|SH L2
‘9.2.1.1 TCP SERVER’E & =3}7| HfEtCE,

. .

CONNECT

-»<_ ESTABLISHED ? Yes
‘ Receiving
No
Yes g Sending Process
No No No
! Disconnecting
No Yes—»] Pioodes
3
No
Disconnect 7 ~Yos— @
N‘o |
No v
Yes
Figure 9.4 “TCP CLIENT” Operation Flow
B CONNECT

‘TCP SERVER’O{|A| connect-request (SYN packet)E T-&BHCE “TCP SERVER’2E2| Connection
SOCKET & 1PH0|A ARP timeout, TCP timeoutdt Z'2 TimeoutO| 245t 4= QICt,

{

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

Sttt TCPpe d2ld U= data 42 2= EHH, UDP
X

= ﬂl|0 HJ|ﬂJ
[HO
L,

0

rn
sl

O|HO| A= BH, MEE datal| &=HO[L} K|

30

m!
rlo rir

) o
o X7t g = UCh ot Z2 EHME sidstn Al
Host7} &% =4 E

OF stCt. UDP E£4I2 unicast, broadcast, multicast S48 X|Jst0, Ct2at
£ [MEcrt

rn
o
Q

)
Q

i
=
r
ob>

Si7ILL, @K Qs NI oRREo

Recaiving
Process

No
v
No Send DATA? -Yos—»{ | Sending Process
No
v

b 4

—Yes— <
Yes

Yes No No

CLOSE » @

Figure 9.5 UDP Operation Flow

]

9.2.2.1 Unicast & Broadcast

Unicast S412 7t BN QI UDP S4AC 2, SHHO| StLEo| ACHE O A D

HtH  Broadcast 412 Broadcasting IP addressES O|&3%}0{ stHHo| EAOZ

E MO0l H Datas HEPICL O|Z A, B, C O|A Data® H&E 4

B, C ZtZof CHSHA SHHMN DpataS &S tct. O] U A, B, COfl C
=

address& & S5ot= 1t

o 0

od rE ™
o

o

Broadcast £2!2 Broadcasting IP address2 $HHO| Data M&S £810] A,
=
=

SA0| DataE TESHC. O] [} A, B, CO|l Ci$t Destination hardware address

7t

, Unica

, C 250

=3
1=

= Connection-less protocolO|Ct. UDP= TCP2} 2| connection & &d3tX| %1 data

S £ data S
f6IX| = datagram S22 Sl= protocolO|Ct. UDPE connection & At
O SAIO| XFAIQ| IP address@t port numbers L1 Us B2 ACHENDEO|

o
. 0|9t Z2 datagram =412 SILIC| SOCKETS O|&3l0] B2 MO &
OJ_

o Meld

Mt

of &

[S)
h
[S)
A

t S A,
estination hardware
(ARP-process)Ofl A{ ARP timeoutO| ZMgt &= QO ARP timeoutO|

A
(=]

1]
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7} 1O, ARP timeout A| ZESIX| o
® Broadcast IPPE= Y

=> HOST IP2} Subnet Mask2| 2+E OR A4tSHH Broadcast IP7t 4 EICE.

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

Ct.

rir

B SOCKET Initialization

UDP data communication2 %6l SOCKET initialization 1°'30| EQ3ICt. O|= SOCKET=2
opendt= 2O|Ct, SOCKET open IHH2 W7100A2| 87H2| SOCKET & olLIS MEHSID, MEH
=l SOCKET2| protocol mode(Sn_MR(P3:P0))2t ACH&tIo| EAI0]| AFEE source port number
Ol Sn_PORTOS A%t =, OPEN commandE $¥StCt. OPEN command O|% Sn_SRO|

SOCK_UDPLE HHZAL|™M SOCKET initialization ML 2tF =IC},

{

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
MOt 2EEO| UDP data =42 ZQIBICE TCP SAl1F 5L B O 2 =010| 7153}
Ct. 22 TCPRt Z2 O|FZ Second methodE #ESHC. “9.2.1.1 TCP SERVER”C| diE H2

NENCI=I S

>

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

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

3

B Receiving process

O] HH0M= RX memory0 ==2lZl UDP DataS A Z|$tCt. A=l UDP data®l T+Z+& Of

giek ZCt.
PACKET-INFO : DATA packet
Destination IP Address Dest;r:]a;ig:fon ‘ gK;i ;i:ikoeft Real Data
4 Bytes " 2 Bytes " 2 Bytes " Size speicified in PACKET-INFO

Figure 9.6 The received UDP data format

+4El UDP datat 8bytes®| PACKET-INFOR' data packet2Z O|FO{X|0, PACKET-INFOE=
SAXC| FE(IP address, Port number)?t data packetl| 40|77} ZEICEH UuDP= 2 &4
A2 FE UDP datag +4E & 7t ACH SIS 7122 PACKET-INFOS| SilA §EHE &
o =lgt = QICt & AIX}7} Broadcasting IP addressS O|238}0] broadcast?t 22T F4AIEl
Ct. Host= PACKET-INFO2| S4IAt HEE 243510 EQ Q= 4 data packet2 FA|H{OF
SO},

SMALO| data 37|7F SOCKETS| RX memory free size2Ct 2 Z2 1 datac A £

oM, 3t fragmentE data FA| AT £ QiCt,

{/* calculate offset address */
src_mask = Sn_RX_RD & gSn_RX_MASK; // src_mask is offset address
/* calculate start address(physical address) */
src_ptr = gSn_RX_BASE + src_mask; // src_ptr is physical start address
/* read head information (8 bytes) */
header_size = 8;
/* if overflow SOCKET RX memory */
if ( (src_mask + header_size) > (gSn_RX_MASK + 1))
{/* copy upper_size bytes of src_ptr to header_address */
upper_size = (gSn_RX_MASK + 1) - src_mask;
wizmemcpy((0xFEOOOO + 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((OxFEOO0O + 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;
}
/* 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((0xFEOO0O + 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((0xFEO00O + gSn_RX_BASE), (0x000000 + destination_addr), left_size);
}
else
{/* copy len bytes of src_ptr to destination_addr */
wizmemcpy((0xFEOQ00O + 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
M&E datad7|= Y= SOCKETS| TX memoryECH 2 £ glol, M&E data 37|7t
MTUELH 2 3% MTU CHRIZ AtS22 L+O0fN TS ELt Broadcaste &-20il= Sn_DIPRO

€ Broadcasting IP2 A StCt,

{/* 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; /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_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), (OxFEO0OO + gSn_TX_BASE), left_size);
}

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 (en */

Sn_TX_WR += len;

/* set SEND command */

Sn_CR = SEND;

CHZ DataS T&SH7| ¢lofid #HEA| O|FH SEND command”} 22 =X

Dat

LI+

Check complete sending / Timeout

|
a2l A7|7t 245 SEND command 2t2 A|ZtE ZOX|EZ, M& DataS HYS A7|2
o ®&S =

= Z10| Q2[3ICt. UDP data M& Al ARP timeoutO| EfMigh £~ Q1 ARP

i
timeoutO| M3 A2 UDP data ®&2 ALtk

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

EMO| R& EH AL Socket N2 close$tCt.

{/* clear remained interrupts */
Sn_IR = Ox0O0FF;
IR(n) = “1’;
/* set CLOSE command */
Sn_CR = CLOSE;

9.2.2.2 Multicast

Broadcast S410| E57 Ct=2t S41%t= BHH, multicast &412 £78 multicast-groupd|
SEE Chet 42 3L A, B, C7F % multicast-group®l SE&/0f /U1, A7 SEE
=

multicast-group2 2 dataZ H&E ZL B, C YA A9l ®& dataZ AT £ UL
multicast SX12 5H7| {8l IGMP protocolS O|23}0 multicast-group0ll &= 5H0{ O}
multicast-group= group hardware address, Group IP address, group port number2 —&&Ct,
Group hardware address®t IP address= 0|0 X|™HE|0] U= addressE AHESHL, group port
numbere 2|2 ALEY = QULCH

Group hardware address&= X8 ®?| (‘01:00:5e:00:00:00’ 0| A{ £ E{ ‘01:00:5e:7f:ff:ff’) Li
O Ao MEME|}4, Group IP address&= D-class IP address R?[ (“224.0.0.0”0{| A
‘239.255.255.255’ 71t K|, http://www.iana.org/assignments/multicast-addresses Z=)L{Of| A{ M
EHZICtH O|lf 6bytes2| group hardware address?t 4bytes®| IP address®| St 23bite €ES

MEHSHOF SICL, O| 2, Group IP addressE ‘224.1.1.11’2 ME{SH 42 group hardware address

oLt
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£ ‘01:00:5€:01:01:0b’ 2 MEHZICE ‘RFC1112° &= (http://www.ietf.org/rfc.html).
W7100A0 M= multicast-group S0 Z23t IGMP XN2|= XA+S2 2 O|FO{ZICt, SOCKET
2 multicast modeZ open® A< IGMP2| ‘Join’ message, close™ ZS ‘Leave’ message”t

S22 MEEICH SOCKET open O|F &4l Al F7|H2Z ‘Report’ message’t At&2= T
3

3

W7100A= IGMP version 11} version 2Pt2 X|SHH &9 version2 AESIIAL SHCHH,

IPRAW mode SOCKETS O|&83}0] host’7t X IGMPS XA 2|38lOF StC}.

B SOCKET Initialization

Multicast &412 {5 87H2| SOCKET & StLIE MEASELT, Sn_DHAROZ multicast-group

hardware addressZ Sn_DIPRO2 multicast-group IP address2 HA7SHCH  Sn_PORTOZ}
730t Sn_MR(P3:P0)E UDPE Sn_MR

(MULTHE ‘1’2 H¥3t T OPEN commandE #3ICH. OPEN command O|% Sn_SRO|

SOCK_UDPL 2 HZAE|H SOCKET initialization 1’82 tEEICH.

{

START:

Sn_DPORTO2 multicast-group port numberZ

/* 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 = 0xOBB8; /* 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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oz
I

Section 9.2.2.1 ‘Unicast & Broadcast’

B Receiving process

Section 9.2.2.1 ‘Unicast & Broadcast’ &t

I

B Check send data / Sending Process
SOCKET initialization®l| Al O|0] multicast-groupd| CHet HEE HYSIFSD 2, unicastS 4!

=
M Mool IP address@t port numberE e LRIt QICH M2tN MEE dataS TX

r

memoryZ2 copy®t ¥ SEND commandE& 3L},

{/* 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), (OxFEOOQO + 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), (OXxFEOOOO + dst_ptr), len);

3

/* increase Sn_TX_WR as length of [en */

Sn_TX_WR += send_size;

/* set SEND command */

Sn_CR = SEND;
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B Check complete sending / Timeout

Data S0 223t @& Protocol A2|= Host7} 2ESIEZ Timeout2 ZHAMSIX| QU=Ct.

rir

{/* 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’ &=.

9.2.3 |IPRAW

IPRAWE= TCP2F UDP2| &t%| protocol AHZE Q! IP layerE O|&%t Data &4I0|Ct. IPRAWE
protocol number®| [}2} ICMP(0x01), IGMP(0x02)2} Z2 IP layer2| protocol2 X|ABICt.
ICMP2| pingO|Lt IGMP v1/v2E W7100A0| Al Hardware logic 2 0|0 L E|O{ ALt SFX| Tt
Lo w2t Host= Socket nS IPRAW modeZ opendtd| O|E 2T £3st] XNz|gh = U
Ct. IPRAW mode SOCKETS A& Z?, Off protocols AFEZX| HIEA| IP header?|
protocol number fieldS A745}00fF $HC}, Protocol number= IANAO| 2|8l 0|0] Ho|[0of R
Ch(http://www.iana.org/assignments/protocol-numbers &%), Protocol number+= SOCKET
Open O|T10] Sn_PROTOO| HIEA| MZESHCH W7100A= IPRAW modeO A TCP(0x06)Lt
UDP(0x11) protocol number= X|&8}X| Q-=Ct. IPRAW mode SOCKETS| &4l12 X|HE
protocol number2te| EAS 3| 23ICt, ICMPE MM E SOCKETS IGMPRF ZH0| ML X| Qf

2 1 2|9| Protocol Datas +=41& 4= QiC}.
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> Recelved DATA —-Yes—» Receiving
Process
No
b 4
No Send DATA? -Yos—»{ | Sending Process

( CLOSE ) . @ J

Figure 9.7 IPRAW Operation Flow
B SOCKET Initialization
SOCKETS ME#SIL Protocol numberE H& L Sn_MR (P3:P0)E IPRAW modeZ M7t
E4SHCH OPEN command O|& Sn_SRO| SOCK_IPRAWZ B ZEZ|H SOCKET
)

OPEN commandS %
2 et EIC}

initialization 1t’d
{
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’ &=,

B Receiving process
RX MemoryOl =4I El IPRAW DataE A 2|otCt. =4I E IPRAW Datal| #tZ=&= Of2fQt ZCt.
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PACKET-INFO DATA packet
- Byte size of
Destination IP Address DATA packet Real Data
- 4 Bytes | 2Bytes | Size speicified in PACKET-INFO g

Figure 9.8 The received IPRAW data format
IPRAW data= 6 bytes®| PACKET-INFO2} data packet2Z O|FO{X|HH, PACKET-INFO= &4
Xte| HE(IP address)2t data packetl| Z 0|7} Z3HEICH IPRAW model| data =412 UDP2|
PACKET-INFOOI A & XXt2Q| port number XM2|& M| 2/5t1= UDPdata =41} 2& SSICY,
section 9.2.2.1 ‘Unicast & Broadcast’ &=.
S MXLO| Data 37|7F SOCKET n2| RX memory free size2Ct 2 A2 1 datas T2

oO, =3t fragmented data Al 418 4= QiCt

=

B Check send data / Sending process

& data A7|= = SOCKET nel TX memory2CH 2 = ©l1, default MTUELH &
2= QICt. IPRAW data M&2 UDP data &0 A destination port numberE Ast= A2 X
Qetn RE ZABICE XMTH AFEE2 section 9.2.2.1 ‘Unicast & Broadcast’S &=38}7| Hizt
Ct.
B Complete sending / Timeout

UDP2t &€, section 9.2.2 ‘UDP’ & X,

B Check finished / SOCKET closed
UDPR} &Y, section 9.2.2 ‘UDP’ &=,

9.2.4 MACRAW

MACRAW 412 Ethernet MACS 7|Et2 2 1 42| protocolS host?7t X0 WA {ois}
A A8 &= ALE St= SLULYO|C

MACRAW mode= 2% SOCKET 0%t AtE 7}&S3ICE. SOCKET 05 MACRAWWE ALY 42
SOCKET 10| A{ 77tX|-= hardwired TCP/IP stackS ICHZ AtE% 20t OfL|2}, SOCKET 0
K| NIC(Network Interface Controller) X & A& = O software TCP/IP stacka &
ACt. 0|2} Z+0| W7100AE= hardwired TCP/IPQt software TCP/IPE Z& g £
hybrid TCP/IP stacke X|StCH. W7100A0| X|&ASt= 87H2| SOCKETELL & H-2 SOCKETS
O]l o7& HLR, =2 458 275l= SOCKET==2 hardwired TCP/IP stack® 2 18i5}t1,
1 2= MACRAW modeE O|83}0] software TCP/IPZ T3S0 SOCKET 2| SHAE =5
gt 4= QICH. MACRAW mode2| SOCKET 0 SOCKET 10{A] 77tX| AHEE|D Q= protocolES
Helst ZE protocolES N2 = UCtH. MACRAW E4A2 Ot 21 X 2| 20| &4 Ethernet
packet?te| S4AI0|22 MACRAW HAXt= 0|28t protocolg 245t HElgt = Ue
software TCP/IP stackE &I T36HOF SHCH. MACRAW datat= Ethernet MACS 7|EtSZ g}

7| W20 6bytes2| source hardware address, 6bytes®| destination hardware address, 2 bytes
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o
m

n

9| Ethernet type & 14bytes= 7|22 2 ZEF|0

Receiving
Process

No

No Yes—»| | Sending Process
No
v

Complete
Sending?

Yes

A4
CLOSE

Figure 9.9 MACRAW Operation Flow
B SOCKET Initialization

SOCKETS MEiSIT Sn_MR(P3:P0)ES MACRAW modeZ A3t &= OPEN commandS 3l

Ct. OPEN command O|Z Sn_SRO| SOCK_MACRAWZ HHZAEL|M SOCKET initialization I}

AZEICH ol EAl0f] ER3Pt mE ™ME (Source hardware address, Source IP address,
Source port number, Destination hardware address, Destination IP address, Destination port

number, Zt& Protocol header, ETC)= MACRAW Datal| YEE0|EZ 0|2} ZHHE HE 9

register 882 8 gICh.

-

{

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’ &=,

[ ] Receiving process
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SOCKET 02| RX memoryOf| #=41El MACRAW dataS X{2|PCt. MACRAW data®| &+ Figure
9.1t ZCf.

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)
[t - ] -
2 Bytes Size speicified in PACKET-INFO 4 Bytes

Figure 9.10 The received MACRAW data format

MACRAW data+= 2 bytes®| PACKET-INFO, data packet, 4bytes®| CRCZ O|FO{ZXIC}t. PACKET-
INFO= data packet®| ZO|O|HH, data packet2 6bytes destination MAC address, 6bytes
source MAC address, 2bytes type, 46-1500 bytes payloadZ O|ZO{ZICt, Data packet@|
Payload= TypeOil [t2} ARP, 1P} Z+2 Internet protocol2 O|FO{XICt Typelf 2ot ME=

=

http://www.iana.org/assignments/ethernet-numbers & %tZx3}7| HFZICE,

{/* calculate offset address */
src_mask = SO_RX_RD & gSO_RX_MASK; /1 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(); /! 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 = (gS0_RX_MASK + 1) - src_mask;
wizmemcpy((0xFEO0OO + 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 */
SO_RX_RD += len;

/* extract 4 bytes CRC from RX memory and then ignore it */
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wizmemcpy((0xFEOO0O + src_ptr), (0x000000 + dummy), len);
/* set RECV command */
SO_CR = RECV;
3
<Notice>
RX memory?2| free sizeZ7} W7100A0| #=4I3{OF & MACRAW datal| A 7|ECt &E L, =
ME[OfME QF E|= MACRAW datal| PACKET-INFO2t data packetl| Y27} RX memoryOf A
e EN7t ¢tz 2T = QT Ol 7| sample codeOAl PACKET-INFO #4109 @F
£ Of7|A|7 =HFE MACRAW data =2 XN2|E & == @A =ICt o] X+ RX memoryZt
Fulldll 7i7t2+5 24 =E0| =OITICE. O] 2X= MACRAW datall &28 Ol J&= &
OrotCI™ ofzfet 20| sfAY = AT
» RX memory2| M2|E Z[CHSH "] St Fulld] =E3t= AS LX|StCt.
» SOCKET Initialization Z}742| Sample codeO|A| SO_MR2| MF(MAC Filter) bitE &7d5t0] X}
L0f| 3 E5t= MACRAW datats 4ot S 510 +=4835tE ZQICt.

{
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;

3

= RX memory2| free size7} 1528 - default MTU(1514)+PACKET-INFO(2) + data packet(8) +
CRC(4) - ELC} X3 Z2 SOCKETOZ close®t = X|ZHK| =43t ZE MACRAW dataE A
2|5t CfA| SOCKET 0E opendstOt Eeaf X 2|2tCh O SOCKET 0 closeO|® =4lk|l=
MACRAW datae= &dE & QAL
{/* 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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h

/* 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((0xFEOQ00O + 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((OxFEO0OO + 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 */
wizmemcpy((0xFEOO0O + src_ptr), (0x000000 + dummy), len);
/* calculate the size of remained data in RX memory*/

recved_size = recved_size - 2 - len - 4;

/* Reopen the SOCKET */

/* sets MAC raw mode with enabling MAC filter */
SO_MR = 0x44; /* or SO_MR = 0x04 */

/* sets OPEN command */

SO_CR = OPEN;

/* wait until Sn_SR is changed to SOCK_MACRAW */
while (SO_SR != SOCK_MACRAW);

else /* process normally the DATA packet from RX memory */

{/* This block is same as the code of “Receiving process” stage*/
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B Check send data / Sending process

&% Data A7|= Y E SOCKET 02| TX memory=2LCt & &= 9111, S default MTUE
Ct 2 = 2ICt. Host= ‘Receiving process’1t’d 1} 20| data packet ¥Al1t &2 MACRAW
dataE 4gstn 1 dataE TSOHCE O] Of MHE datall 2717t 60 bytes DO|2HY EF &
X Ethernet 2 & E[= packet2 AHE2ZE 60bytes’t T|== ‘Zero padding’sto] &3
Ct.

-

{/* first, get the free TX memory size */
FREESIZE:
freesize = SO_TX_FSR;
if (freesize < send_size) goto FREESIZE;
/* calculate offset address */
dst_mask = SO_TX_WR & gSO_TX_MASK; // dst_mask is offset address
/* calculate start address(physical address) */
dst_ptr = gSO_TX_BASE + dst_mask; // dst_ptr is physical start address
/* if overflow SOCKET TX memory */
if ( (dst_mask + len) > (gSO_TX_MASK + 1))
{/* copy upper_size bytes of source_addr to dst_ptr */
upper_size = (gS0_TX_MASK + 1) - dst_mask;
wizmemcpy((0x000000 + source_addr), (OxFEOOQO + 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 S410| L3t ZE protocol X2|= host7t #2|5t7| IE0] timeout2 ZASHX| @
x| ebert,

ST
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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’ &=.
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10 Electrical Specification

10.1 Absolute Maximum Ratings

Symbol Parameter Rating Unit
Voo DC supply voltage -0.5t0 3.6 v
Vi DC input voltage -0.5 to 5.5 (5V tolerant) \'
Vout DC output voltage 2to3.3 (GRO) \"

-0.5 to 3.6 (Others)

Iin DC input current +5 mA
lout DC output current 2to8 mA
Top Operating temperature -40 to 85 °C
Tste Storage temperature -55 to 125 °C

*COMMENT: DeviceOf ‘Absolute Maximum Ratings’ES HOAME AEZAE J7het 42 Az
8t damage2| ®Q10| E == RUC}. 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 Vv
Von High level output voltage lon =8 mA 2.4 \"
VoL Low level output voltage loo=8 mA 0.4 Vv
Input Leakage Current Vin =Vppor 0 -10 +1 10 pA
Input Leakage Current
Vin=0 -15 -45 | -85 pA
Ik with pull-up resistance
Input Leakage Current
V|N = VDD 15 45 85 HA
with pull-down resistance
Tri-state output leakage
loz Vout = Voo 2 8 uA
current
VOL= 08V, 25°C, VDD=
loL Low level output current 52 mA
3.3V
Vo|_= 24V, 25°C, VDD=
loH 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
lidte Current consumption Idle state 220 mA

Iactive Current consumption Whole 8 SOCKETs running 220 mA

Ipower-down Current consumption Power-down mode 108 mA

10.4 AC Characteristics
Reset timing
RESET
2
PLOCK 5
(internal) 5
Description Min Max
1 Reset Cycle Time 2 us
2 PLL Lock-in Time 50 us 10 ms
External memory access timing
ALE signal for external memory
| I I I
| | |
| I I
i‘ tALE Vi‘ Toccess i 'I
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 RJ45-side
TD+ Sli¢ TX+ TD+ 3I€ LNJ TX+
TeT “ Lﬁ"J "$cm TCT l ==
TD- 1 e —lea L
1:1 11 CMT
RD+ \ITs RX+ RD+ S11¢ RX+
L. H g 3'5 L.
RD- [VWL 3liE RX RD- : —"—r-w]—RX—
RCT 1:1 1:1 CMT

Asymmetric Transformer

Lj5 PHYZEES AtR3}
£ ASdHOF BhCt.

[ o
- 7O:’_I_,

Symmetric

Transformer

Auto MDI/MDIX (Crossover)E $ISHA symmetric transformer

QY PHYREZE AI8%t= AR, 25 PHYQ specificationdt 3= transformerS A28} 0F

ot
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11 IR Reflow Temperature Profile (Lead-Free)

Moisture Sensitivity Level: 3

Dry Pack Required: Yes

Average RAMp-Up Rate 3° C/second max.
(Tsmax to Tp)
Preheat
- Temperature Min (Tspin) 150 °C
- Temperature Max (Tsmax) 200 °C
- Time (tSmin tO tSmax) 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.

tp > = —
TpF — Critical Zone
T toTp
() T
| =9
=
ld
©
o
8
2 : ts —
Preheat
23
t 25°C to Peak >

Time —>

IPC020c-5-1
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12  Package Descriptions

12.1 Package type: LQFP 100

p(®
01@ @
s 51 /_
T oF
= | =
| = |,
= ==
= T = OO
= . =
5 100 = —M
IN 1 G I |
e L

O WITH PLATING
—fH— R
N O R2
1114 | GAGE I{;LANE . "
/ P E— ol, |6
L
s L BASE .
(%) | METAL / je— ©
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
Ay 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
Cy 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
Ry 0.08 - - 0.003
R, 0.08 - 0.20 0.003 - 0.008
S 0.20 - - 0.008
0 0° 3.5° 7° 0° 3.5° 7°
6, 0° 0
0, 12° TYP 12° TYP
03 12° TYP 12° TYP
Note:
@ To be determined at seating plane .
@ Dimensions ‘D’ and ‘E;’ do not include mold protrusion. D;’ and ‘E;’ are maximum
plastic body size dimensions including mold mismatch.
® Dimension ‘b’ does not include dambar protrusion. Dambar cannot be located on the
lower radius or the foot.
@ Exact shape of each corner is optional
® These Dimensions apply to the flat section of the lead between 0.10mm and 0.25mm
from the lead tip.
® A, is defined as the distance from the seating plane to the lowest point of the
package body.
@ Controlling dimension : Millimeter
Reference Document : JEDEC MS-026 , BED.
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17

12.2 Package type: QFN 64

* CONTROLLING DIMENSION: mm

- " SlacolCJA]
]Q|bbb|C|B|
w
/ O|eec|C]
—t=A—
—{A24—
A3
Al
0.10
LASER MARK FOR PIN 1 B
IDENTIFICATION IN THIS AREA
TOP VIEW
D2
—1.10|—
'[:Jl‘i UUUUUUUUUUUU ﬁg
1
) ]
= c
- C SEATING
=, C C PLANE
=) (an
AP (
- C o~ SIDE VIEW
=) (en u
PIN1 1D = & H
0.20 R D <~ =
D o d
C
> S 4 (=
- g ©
! =) (Cps
e o N Ko Wa N Wa¥aKa [ N NaWa N aNaWowm
| o—fl— | —tel ,
$0.10M[C|A[B]
BOTTOM VIEW
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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
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.

©

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| M= YLHIX QI 80511 W7100A2| SiAts=H S H| s EQUCt.

13.1 Summary
W7100AZ} 80C51°| 8-bit HA, WM =M Lz operation cycle2 Of2ff HOf LIEFLHRY
5

y =
Ct. W7100A2} ‘wizmemcpy’ T2 A0 ALESH 2% Lt 80C51ECH 2F oY HHE A

= 22t
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

CtE sections2 & O AtMet dsHIWOf i &ot= ZAO|Ct.

13.2 8-Bit Arithmetic Functions
13.2.1 Addition

B Immediate data

Ct2 codes AF OIO|H (&=)E 8-bit register®| C{St= Zd0|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’ &= W7100A2| Boot ROMO|| 7+3Z|0{ Q/Ct. “‘W7100A Driver Guide’ &=

B Direct addressing

CtS codet 8-bit register2 %% addressing®t0] Cish= ZO|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
CtZ codet 8-bit registerOfl Zt& addressingst0] Cish= ZiO|Ct,
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

CH2 codee 8-bit register”|2| EHdt= ZIO|LCt,

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
CtZ codet 8-bit register2 2 E Z%& addressingdtO] #/dlSt= ZO|LCt,

Rx = Rx - (dir)
Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP / FLASH /
wizmemcpy user code

Mov A, Rx E8h - EFh 1 12 1 4
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
CtE code= 8-bit register2 £ E Zt& addressingdtO M SH= 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
CHS codet 8-bit register”7|2| WMlst= Z40|Ct,
Rx = Rx - Ry
Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP / FLASH /
wizmemcpy user code
MoV A, Rx E8h - EFh 1 12 1 4
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

CH2 code= 8-bit register”|2| &4dl6t= Z0|C}.
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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
Mmov 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

CH2 codee 8-bit register”|2| LtxAdlst= 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

LS code= 16-bit HAMSEOICH & WY I ALXbE registers pair RaRbO|X, & HAY
o SAXHE registers pair RxRyO| CF,

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

W7100A Datasheet v1.2.4 149




@ IZnet

Mov

Ra, A

F8h - FFh 1 12 1 4

Sum : 72 6 24

13.3.2 Subtraction

CtE codes 16-bit WM SZO|CE & WA I ALXH= registers pair RaRbO|11, &= HHAY

I GIAMK

—

| -

+ registers pair RxRyO| L},

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

LS codew= 16-bit &&laX0[CH A WM I HLX}E registers pair RaRbO|LL, & HHARY
o] HAXHE 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
Mmov B, Ry 88h - 8Fh 2 24 2 4
MUL AB A4h 1 48 2 4
Mmov Rz, B A8h - AFh 2 24 3 4
XCH A, Rb C8h - CFh 1 12 2 4
Mmov 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 A4dh 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

CtS code= 32-bit XA SOICH = BIM O HA&XE 49 registers RaRbRcRdO| D, &

S Il H&tXb= 400 registers RvRxRyRzO| Ct.
RaRbRcRd = RaRbRcRd + RvRxRyRz

Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP / FLASH /
wizmemcpy user code

MOV A, Rd E8h - EFh 1 12 1 4
ADD A, Rz 28h - 2Fh 1 12 1 4
MoV Rd, A F8h - FFh 1 12 1 4
MOV A Rc E8h - EFh 1 12 1 4
ADDC A, Ry 38h - 3Fh 1 12 1 4
Mmov Rc, A F8h - FFh 1 12 1 4
MOV A Rb E8h - EFh 1 12 1 4
ADDC A, Rx 38h - 3Fh 1 12 1 4
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
Mmov Ra, A F8h - FFh 1 12 1 4

Sum : 144 12 48

13.4.2 Subtraction

CtE2 code= 32-bit WA SAOICH., = SHM Ll H&X=E 400 registers RaRbRcRdO| 1],

HIW Tl H&X= 400 registers RvRxRyRzO| Ct.
RaRbRcRd = RaRbRcRd - RvRxRyRz

|
e

Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP / FLASH /
wizmemcpy user code
CLR C C3h 1 12 1 4
MOV A, Rd E8h - EFh 1 12 1 4
SUBB A, Rz 98h - 9Fh 1 12 1 4
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MOV Rd, A F8h - FFh 1 12 2 4
MOV A, Rc E8h - EFh 1 12 1 4
SUBB A, Ry 98h - 9Fh 1 12 2 4
MOV Rc, A F8h - FFh 1 12 2 4
MOV A, Rb E8h - EFh 1 12 1 4
SUBB A, Rx 98h - 9Fh 1 12 1 4
MOV Rb, A F8h - FFh 1 12 1 4
MOV A, Ra E8h - EFh 1 12 1 4
SUBB A, Rv 98h - 9Fh 1 12 1 4
MOV  Ra, A F8h - FFh 1 12 1 4

Sum : 156 13 52

13.4.3 Multiplication

CtS code= 32-bit s&ASO0ICH = BIM O HA&AXE 49 registers RaRbRcRdOI D, &
S 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
Mov R4, A F8h - FFh 1 12 1 4
Mov A, R1 E8h - EFh 1 12 1 4
Mov B, R6 88h - 8Fh 2 24 2 4
MUL AB 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 A, R5 E8h - EFh 1 12 2 4
MUL AB A4dh 1 48 2 4
ADD A, R4 28h - 2Fh 1 12 1 4
Mov R4, A F8h - FFh 1 12 1 4
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Mov A, R2 E8h - EFh 1 12 1 4
MOV B, R6 88h - 8Fh 2 24 2 4
MUL AB 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

Date

Descriptions

Ver.0.9.1 Beta Sep. 2009 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 I/0 pins at 3 I/0 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 171.4.2 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 71.4.17 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 1/0
port”(P.46)

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

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

Ver. 1.2.2 Jun. 2013

1. Added “recommendation of watchdog timer interrupt at
7.4 Simple Timer” (P.68)

Ver. 1.2.3 May. 2014

1. Added Pull-up, Pull-down information of some pins
(P.17~19)

Ver. 1.2.4 Nov. 2015

1. Modify “pin name of P0.5 at 1.4.2.6 GPIO” (P.20)
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