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1.1
iMCU W7100A 8051
64K SRAM TCP/IP
W7100A TCP/IP TCP/IP
MAC PHY TCP/IP TCP UDP IPv4 ICMP ARP IGMP
PPPoE
1.2 W7100A
° 8051
° RISC 8051 4~5
° 10BaseT/100BaseTX
°
° TCP/IP TCP UDP ICMP IPv4 ARP IGMP PPPoE
o / MDI/MDIX
o ADSL PAP/CHAP PPPoE
[ 8 SOCKET
® 32K
[ LED X RX / IP
° IP
[ DPTR
o INC DEC
o DPTR
® 64K RAM
® 256 Flash
® 64K 2K
° 16M
°
02
o4
o1l
® 4 8 I/0
® 3 16 /
° UART
°
® DoCD™
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1.3 W/7100A

W7100A

erlo  K— Timer [€ 10, gate0
0,1 +—— t1, gatel
£l <:> Timer [t
2

+— tZex

Boot ROM Q:‘\V MCU
=
- @ ALU

UART +— rxd
+— txd

+——— docddatai

&
£ ¥ & F ¥

SFR
Debug |(4&———— docdclk
+——— docddatao
e !
TCPIP
Core H Clock/ [#—— clock_in
Control |«—— reset
interface |4 int0-5
1.1 W7100A
W7100A 1-1
ALU- ACC PSW
B
SFR -
1.3.1 ALU ( )
W7100A 8051 8051
W7100A W7100A MCU
W7100A ALU 8
ALU ACC OxEO B OxFO PSW 0xDO
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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
B
SFR
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.0 0x00
1.3B
ALU
/ BCD oo
PSW (0xDO)
7 6 5 4 3 2 1 0 Reset
CcY AC FO RS1 RSO oV F1 P 0x00
1.4 PSW
CcY
AC
FO
RS[1:0]
00 -Bank 0, 0x00 - 0x07
RS[1:0]
01 -Bank 1, 0x08 - 0x0F
10 -Bank 2, 0x10 - 0x17
11 -Bank 3, 0x18 - Ox1F
oV
F1
P
1.5 PSW
PSW MCU
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1.3.2 TCPIP

1.6 TCPIP
PHY
W7100A
10BaseT/100BaseTX / M
DI/MDIX 6 TX/IRX IP

TCPIP
TCPIP WIZnet
- 802.3 Ethernet MAC
CSMA/CD 48 /
MAC
- PPPoE
PPP PPP
PPP PPPOE PPPOE
PPP PAP/CHAP
- ARP
ARP P MAC ARP ARP
MAC
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- IP
IP IP IP
TCP UDP TCP UDP TCPIP
- ICMP
ICMP Ping ICMP
Ping ICMP
- IGMPv1/v2 Ver. 1/2
IGMP / IGMP UDP IGMP
1 2 IGMP P
- UDP
UDP
- TCP
TCP TCP TCP
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1.4
1.4.1
: LQFP 100
2 g 2. 200282 2.
S80grye3ee25225482sz85¢8¢8¢2
ST322A203XxXx030xx>ax>0x2>FFO0
4 I
GNDA LINKLED
PLOCK (::::) TXLED
ALE RXLED
nWR COLLED
nRD FDXLED
P0.0/ADO SPDLED
PO.1/AD1 VCC1ve
VCC1V8 P3.7/A23
PO.2/AD2 P3.6/A22
P0.3/AD3 P3.5/A21
PO.4/AD4 P3.4/A20
VCCav3 P3.3/A19
PO.5/AD5 VCCaV3
P0.6/AD6 P3.2/A18
P0O.7/AD7 GND
P2.0/A8 P3.1/A17
GND . P3.0/AL6
P2.1/A9 IMCU W?lOOA P1.7/A7
P2.2/A10 P1.6/A6
P2.3/A11 P1.5/A5
P2.4/A12 P1.4/A4
P2.5/A13 P1.3/A3
P2.6/A14 P1.2/A2
P2.7/A15 (::) P1.1/A1
VCCaV3 P1.0/A0
\ J
S E§E325FFEEFE8IRIEEZEEEE
3 ] o Boﬂg c © ¢

1.7 W7100A-LQFP100
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: QFN 64
1.8 W7100A-QFN64
1.4.2
[
O 8mA
[o) / ()
Pu 4.7KQ
Pd 85KQ
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1.4.2.1
1/0 Pu/Pd | Description
100pin | 64pin
nRST 8 9 | -
TM3-0 1,2, 2,3 | Pd ‘0000’
3,4 4,5
PM2-0 70, - | Pd PHY
[ PM
72
2|10
0 0 O
ol o 1 100BASE-TX FDX/HDX
0 1 0 10BASE-TX FDX/HDX
0 1 1
1 /0 O 100BASE-TX FDX
1.0 |1 100BASE-TX HDX
1 /1 0 10BASE-TX FDX
1 /1 1 10BASE-TX HDX
FDX : , HDX:
BOOTEN 5 6 | Pd Boot Enable/Disable
0-
FLASH 0x0000,
1- Boot
Boot ROM Boot
PLOCK 77 - (@] - PLL
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1.4.2.2
I/0 Pu/Pd
100pin | 64pin
TimerO, 1
TO 9 - I - TimerO
Tl 10 - I - Timerl
GATEO 11 - I - Timer0
GATE1 12 - I - Timerl
Timer2
T2 13 - I - Timer2
T2EX 14 - I - Timer2
1.4.2.3UART
/0 | Pu/Pd
100pin | 64pin
RXD 15 10 | -
TXD 17 12 O -
1.4.2.4DoCD™
/0 | Pu/Pd
100pin | 64pin
DCDCLK 18 13 (0] - DoCD
DCDDI 19 14 | - DoCD
DCDDO 20 15 O DoCD
1.4.2.5 /
I/O | Pu/Pd
100pin | 64pin
nINTO 22 17 I -
nINT1 23 - I -
nINT2 24 - | .
nINT3 25 - I -
XTLNO 61 40 0] - TCPIP 25MHz

10
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XTLPO 62 41 - TCPIP 25MHz

1.8v
XTLN1 67 45 0] - MCU 11.0592MHz
XTLP1 66 44 - MCU 11.0592MHz

1.8v
1.4.2.6GPIO

/0 | Pu/Pd
100pin | 64pin

P0.0 81 52 10 - 0 / 0 0
P0O.1 82 53 10 - 0 / 1 1
P0.2 84 55 10 - 0 / 2 2
P0.3 85 56 10 - 0 / 3 3
PO0.4 86 57 10 - 0 / 4 4
PO.5 87 59 10 - 0 / 5 5
PO.6 89 60 10 - 0 / 6 6
PO.7 90 61 10 - 0 / 7 7
P1.0 26 18 10 - 0 / 0 0
P1.1 27 19 10 - 1 / 1
P1.2 28 20 10 - 1 / 2
P1.3 29 21 10 - 1 / 3
P1.4 30 22 10 - 1 / 4
P1.5 31 23 10 - 1 / 5
P1.6 32 24 10 - 1 / 6
P1.7 33 25 10 - 1 / 7
P2.0 91 62 10 - 2 / 8
P2.1 93 64 10 - 2 / 9
P2.2 94 1 10 - 2 / 10
P2.3 95 - 10 - 2 / 11
P2.4 96 - 10 - 2 / 12
P2.5 97 - 10 - 2 / 13
P2.6 98 - 10 - 2 / 14
P2.7 99 - 10 - 2 / 15
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P3.0 34 10 3 / 16
P3.1 35 10 3 / 17
P3.2 37 10 3 / 18
P3.3 39 10 3 / 19
P3.4 40 10 3 / 20
P3.5 41 10 3 / 21
P3.6 42 10 3 / 22
P3.7 43 10 3 / 23
1 PxPU/PxPD GPIO
2 GPIO0~3 “2.3
1.4.2.7 LQFP100
110
ALE 78 o) [7:0]
nWR 79 oL
nRD 80 oL
8051 PO[7:0] [7:0] ALE
[7:0]
1.4.2.8
/0 Pu/Pd
100pin | 64pin
TXON 52 32 TXON/TXOP TXON/TXOP
TXOP 53 33 o
RXIN 55 35 | - RXIN/RXIP RXIN
RXIP 56 36 | - /IRXIP
RESETBG 59 38 | - PHY 123 1%
1 RXIP/RXIN
2 TXOP/TXON
3 RXIP/RXIN
4 TXOP/TXON
5 RX TX
6 RX TX
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“W5100 K
1.4.2.9 LED
IO | Pu/Pd
100pin | 64pin
SPDLED 45 27 (0] - LED
100Mbps
10Mbps
FDXLED 46 - (0] - LED
COLLED 47 - @) - IP LED
( )
RXLED 48 - O - LED
RXIP/RXIN
TXLED 49 - O - LED
TXOP/TXON
LINKLED 50 28 O - LED
10/100M
1.4.2.10
/0 | Pu/Pd
100pin 64pin
VCC3A3 58,75 | 37,49 - 3.3V
VCC3A3 GNDA 10uF
VCC3V3 21, 38, 16, 58 - 3.3V
73, 87, VCC3V3 GND 0.1uF
100 1uH VCC3V3 VCC3A3
VCC1A8 54, 60, 34, 42 - 1.8V
64 VCC1A8 GNDA 10uF 0.
1uF
VCC1Vv8 16, 44, 39, 46, - 1.8V
68, 83 54,11 VCC1V8 GND 0.1uF
GNDA 51, 57, 31, 43, -
63, 65, 50 PCB
76
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GND 6,7, 7,8, -
36, 69, | 26, 47, PCB
92 63
1v80 74 48 - 1.8v

1.8V/150mA W7100A
VCC1A8 VCC1vs
1v80 GND 3.3uF
0.1uF
1v80 VCC1V8 1uH
VCC1A8
1v80 W7100A

1.9
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1.5 QFNo64

1.5.1 LQFP100 QFN64

QFN64 LQFP100

TO, T1, GATEO, GATEL1, T2, T2EX, nINT1, nINT2,

nINT3, FDXLED, COLLED, RXLED, TXLED, PM2,
PM1, PMO, EXTALE, EXTDATAWR, EXTDATARD,
GPIO3[0:7], GPI02[3:7]

X 0]
PHY SFR SFR PM
GPIO 19 32
QFN64 PHY PHYCONF
MODE_EN MODE2~0 MODE2~0
PHY_RSTn PHY
QFN64 W7100A
PHYCONF 2.5.10 “
SFR”
PHYCONF |= 0x08; 1l MODE_EN
PHYCONF &= OxFS8; /I MODE2 ~0 0( )i
PHYCONF |= 0x20; 1l PHY_RSTn ( PHY)
Delay(); I PHY ( 0 - ")
PHYCONF &= ~(0x20); // PHY_RSTn
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2

W7100A

2.1

BOOTEN=0

ISP

W7100A

“WizISP " W7100A o1

MCU

<1|:i> Boot ROM 2KB

<}_> RAM 64KE

Embedded

Code Memory

Code FLASH 64KB

Data Memory

Data FLASH 2568

2.1

BOOT ROM 0x0000 OXO7FFF

0x0000 OxFFFF
BOOTEN

ISP

ISP
BOOTEN=1

WizISP

APP ENTRY

FLASH

W7100A

2.2 W7100A

BOOTEN
BOOT ROM ISP

BOOT ROM ISP

W7100A FLASH

0x0000
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Boot

Mo BOOTEN =0

Enable?

YES l BOOTEN = 1"

Jump TwFFFT

ISP
Process

APP ENTRY

il
-

L J

|: APP code running

2.2.

\E Jurnp D000

W7100A - “BOOT ROM/APP " “FLASH " 2.3

“BOOT ROM/APP " “FLASH ”

0x0000 ~ 0x07FF/OXFFF7~0xFFFF W7100A

64K
FLASH

ROM FLASH

2.3

0x0000

2.3

“BOOT ROM/APP " “FLASH

FLASH
FLASH
BOOTEN ‘O
BOOT

17
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APP

RB 0

DxFFFF
OxFFFT

OxFFFF

APP Entry OFFFT
L

64K FLASH
64K FLA

SH

2.4

RB = D

FLASH

WCONF OxFF

OuFFFT

Flash{&4K) Flashi64K)
007FF 0x07FF
Ux.m- 0000 ﬂxm_ 0000
W : Disabled Area
: Reserved Area
2.4 RB=0
WCONF (OXFF)
7 6 5 4 3 2 1 0 Reset
RB ISPEN EM2 EM1 EMO Reserved FB BE 0x00
FLASH OxFFF7
W7100A
ANL OFFH, #07FH ; Clear Reboot flag
BOOTEN ‘O’ WCONF RB W7100A
64K FLASH
2.1.1
WTST 0x92 WTST
2510 *“ "
2.2
W7100A 64K RAM 64K TCP/IP 256
FLASH FLASH IP MAC
028-86127089 86120475 028-861271839 2011-11-11

http://www.hschip.com
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W7100A-LQFP100 16M 2.5
MOVX
w7100
Ox<FFFFFF
Py
OxFFOO00 xf DxFDFFFF
TCPIPCore i
O=FEDDDO
External Data
Memory
Ox010000
OXOOFFFF ; Figi
Embedded RAM User Data Flash
0=000000 0x00
2.5
2.2.1
CKCON Ox8E 2510 *
2.3
8051
10 10 -~
21
EM[2:0] PO P1 P2 P3
001 Addr[7:0])/Data[7:0] GPIO Addr[15:8] GPIO
011 Addr[7:0]/Data[7:0] GPIO Addr[15:8] Addr[23:16]
101 Data[7:0] Addr[7:0] Addr[15:8] GPIO
111 Data[7:0] Addr[7:0] Addr[15:8] Addr[23:16]
2.3.1 8051
8051
WCONG(OxFF) EM[2:0]( ) EM[2:1]

19
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“001” PORTO / PORT2 [A8~A15] PORT1
PORT3 [@]
D[7:0]
External
A[15:0] Device
PO[7:0] Latch ————
AD[7:0] 75
W7100A T
ALE

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

A[15:8]

p2[7:0]

P3[7:0] > GPIO

2.6 8051 (EM[2:0] = “001")
EM[2:0] “011” PORTO / PORT2
8 A[15:8] PORT3 A[23:16] PORT1 10
D[7:0]

External
A[23:0] Device

PO[7:0] Latch ————

AD[7:0]
W7100A

ALE

WCONF

OFR o0 > GPIO

EM[2:0]=011
A[15:8]
p2[7:0]
A[23:16]
P3[7:0]
2.7 8051 (EM[2:0] = “011")
8051 MCU ALE
ALECON(0X9F)  ALE
ALECON 2.5.10 K
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2.3.2
EM[2:0] “101”  PORTO
D[7:0] PORT1 A[7:0] PORT2 A[15:8] PORT3
10 2.8
D[7:0]
PO[7:0]
W7100A
A[7:0] A[15:0] External
PA[7:0] Device
WCONF A[15:8]
(OXFF)
P2[7:0]
EM[2:0]=101]
pa[7:0] :>GP|O
2.8 8051 EM[2:0] = “101”
EM[2:0] “111” PORTO PORT1 PORT2
PORT3 A[23:16] 10
D[7:0]
PO[7:0]
W7100A
A[7:0] A[23:0] External
P1L7:0] Device
zgﬁf A[15:8]
P2[7:0]
EM[2:0]=111
A[23:16]
P3[7:0]
2.9 8051 EM[2:0] = “111”
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2.4 (SFR)
(SFR)
2.10
RAM 4 8
16 0x20 128 208 0x30~0xFF
0x30~0x7F 0x80~0xFF
0x80~0xFF SFR
OxF8 DPSBK PHYCONF| WCONF |0<FF
0D B ISPID | 1SPADDR | 1SPADDR | ISPDATA | CKCEK | DPxoBK | DPX1BK |0xF7
ocs [T TOVE FOPU PIPU PP Priv D R
OxED| ACC ¥ E7
OxDB| WDCON i DF
OxDOl  PSW D7
0xCR [ i F
0 Reserved 7
B8 =
0xB0 P3
0xA8 IE
wAD P2
38| SCOND SBUF INTWTST EXTWTST ALECON
b0 P1 WTST DPED DP¥1 (%7
OxB8| TCOM TMOD TLO TL1 THDO THA1 CHCON (rBF
OxED PO 5P DPLO DPHOD DPLY OPHI1 DPs PCON |0x87
2.11
SFR — SFR
[ SERE- I
SFR - 8051 SFR
SFR 0O 8
22 2011-11-11
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2.5 SFR
W7100A 2511 *“
2.5. 1 113 ”
PCON ‘o / PWE
MOVX
PWE ‘7 “MOVX @DPTR, A” A
DPTR DPH:DPL
“MOVX @Rx A~ A P2
15:8 Rx 7:0
PCON (0x87)
7 6 5 4 3 2 1 0 Reset
SMODO - - PWE - 0 0 0 0x00
2.13 PCON PWE
PCON.2 ~ PCON.O ‘0
2.5.2

WTST (0x92)

7 6 5 4 3 2 1 0 Reset

- - - - WTST.2 WTST.1 WTST.0 0x07
2.14

1. MCU MOvVC MOVX CKCON

23 2011-11-11
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2.2 WTST
WTST[2:0] [clock]
7 8
6 7
5 6
4 5
3 4
2
1
0
MOVC 3
clk \ / \ / \ / \ I \____/ .
].. min 4 chl ..|
ADDRESS y ADDRESS b
14 4 clk :::
CODE_RD \ J
@ read !.ll'ﬂplt
max 4 clk B :
CODE A_tH [}
2.12 WTST=3
1. ck- 88.4736 MHz
2. ADDRESS -
3. CODE_RD -
4, CODE -
MOVX 3 W7100A
clic B I ! Il ! I b b / Y ! Y J/ b
[ | mine & clk '.-I
ADDRESS W ADDRESS K
—imiin Tclk= --l
CODE Y DATA Y
——min Txlk l I clk
CODE_WR % /
l—-mn_p 4 ._—II-_—-I
PRG old value W ¥ new valle
2.13 WTST =3
24 2011-11-11
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1. clk- 88.4736 MHz
2. ADDRESS -
3. CODE -
4. CODE_WR -
5. PRG-
253
64K DPX0 DPX1 MXAX
DPX0 DPX1 MXAX 0x00
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
2.17
DPX1 (0x95)
7 6 5 4 3 2 1 0 Reset
DPX1.7 DPX1.6 DPX15 DPX14 DPX1.3 DPX1.2 DPX1.1 DPX1.0 0x00
2.18
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
2.19 MOVX @RI
MOVX DPTRO/DPTR1 A[23:16] DPX0 0x93 /DPX1
0x95 MOVX RO R1 A[23:16] MXAX OxEA
A[15:8] P2 OxAO
254
DPTRO DPTR1 4
DPTR SEL 0x86.0 SEL ‘0 DPTRO 0x83:0x82
DPTR1 0x85:0x84
DPTRO0(0x83:0x82)
DPHO(0x83) DPLO(0x82) Reset
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 0x0000
2.20 DPTRO
25 2011-11-11
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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
2.21 DPTR1
DPS (0x86)
7 6 5 4 3 2 1 0 Reset
ID1 IDO TSL - - - - SEL 0X00
2.22
Note: TSL- TSL SEL
INC DPTR
MOV DPTR, #data16
MOVC A, @A + DPTR
MOVX @DPTR, A
MOVX A, @DPTR
TSL=0  DPTR SEL
—
2.3 DPTRO, DPTR1
ID1 IDO SEL=0 SEL=1
0 0 INC DPTR INC DPTR1
0 1 DEC DPTR INC DPTR1
1 0 INC DPTR DEC DPTR1
1 1 DEC DPTR DEC DPTR1
MOVX @DPTR, A
MOVX A, @DPTR
MOVC A, @A + DPTR
JMP @A + DPTR
INC DPTR
MOV DPTR, #data16
26 2011-11-11
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2.5.5
CKCON(Ox8E) MDJ[2:0] /
CKCON (OX8E)
7 6 5 4 3 2 1 0 Reset
WD1 WDO MD2 MD1 MDO 0x07
2.23 -
/ MOVX MDJ[2:0] 10
RAM LCD MD[2:0] 0x07
MDJ[2:0] MDJ[2:0]
MOVX MD[2:0]
2.4 MD[2:0]
MD[2:0] [clock]
7 8
2 3
1
0
/ 3 8
2.5.6
INTWTST(0x9C) 64K RAM TCPIP
256 FLASH
INTWTST (0x9C)
7 6 5 4 3 2 1 0 Reset
RAM WTST TCPIP WTST Flash WTST OxFF
2.24
RAM WTST 64K RAM 2 0~3
TCPIP WTST TCPIP 3 0~7
Flash WTST FLASH 3 0~7
27 2011-11-11
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RAM  WTST 2.5
2.5 RAM WTST
WTST [clock]

3 5
2 4
1 3
0 2

TCPIP FLASH WTST 2.6

2.6 TCPIP /Flash WTST
WTST [clock]
7 10
6 9
5 8
4 7
3 6
2 5
1 4
0 3
2.5.7
ALECON 8051 ALE
ALECON
ALECON ‘1" ALE 1 ALECON 'n’
ALE “1+n”
ALE ="ALECON +1”
ALECON OxFF
ALECON (0x9F)
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
2.25
28 2011-11-11
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2.5.8
EXTWTST EXTWTST 16
0~65535
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
2.26
EXTWTSTL1 (0x9E)
7 6 5 4 3 2 1 0 Reset
EW.15 EW.14 EW.13 EW.12 EwW.11 EW.10 EW.9 EW.8 OxFF
2.27
2.5.9
W7100A 8 SP(0x81) RAM
SP (0x81)
7 6 5 4 3 2 1 0 Reset
SP.7 SP.6 SP.5 SP4 SP.3 SP.2 SP.1 SP.0 0x07
2.28
PUSH CALL POP
RET RETI
2.5.10
PHY_IND(OXEF) PHY W7100A (PHY)
PHY_IND (OxEF)
7 6 5 4 3 2 1 0 Reset
FDX SPD LINK 0x00
2.29 PHY
FDX 0- /11—
SPD 0-100Mbps/1 - 10Mbps
LINK 0- /11—
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ISPID(OXF1) ISP ID
ISPADDR16(0xF2) ISP 16
ISPDATA(OXF4) ISP
CKCBK(0XF5) CKCON
DPXOBK(0xF6) DPX0
DPX1BK(0xF7) DPX1
DPSBK(0xF9) DPX
RAMBA16(0XFA) RAM
RAMEA16(0xFC) RAM

PHYCONF (OXFE W7100A PHY
PHYCONF (OXFE)
7 6 5 4 3 2 Reset
- PHY_RSTn PHY_PWDN MODE_EN MODE2 MODEl1 MODEO 0x00
2.30 PHY
PHY_RSTn W7100A PHY PHY ‘
‘0’ 10

PHY_PWDN

1-

0-—
MODE_EN

1- MODE2~0 W7100A

0- MODE2~0

QFN W7100A MODE2~0 W7100A
MODE2 ~ 0 14.2 MODE2~0 PM2~0

‘0
MODE2~0
PHYCONF |= 0x08; /l MODE_EN
PHYCONF &= 0xF8; //MODE2~0 0 ( )
PHYCONF |= 0x20; 1 PHY_RSTn W7100A PHY
Delay(); I
PHYCONF &= ~(0x20); // PHY_RSTn W7100A PHY
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WCONF(OXFF) W7100A

WCONF (OXFF)

7 6 5 4 3 2 1 0 Reset
RB ISPEN EM2 EM1 EMO Reserved FB BE 0x00
2.31 W7100A
RB 0-ISP 1-ISP APP OXFFF7~OxFFFF * [
ISPEN O - W7100A ISP 1- ISP
EM[2:0] 23 ¢ "
FB ISP Flash
BE BOOT 1-BOOT /10—
CLKCNTO(OxDC) W7100A 0~7
CLK_CNTO (0xDC)
7 6 5 4 3 2 1 0 Reset
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 0x00
2.32
CLK_CNT 32 0 1
1 88000000 88MHz
CLKCNT1(0xDD) W7100A 8~15
CLK_CNT1 (0XDD)
7 6 5 4 3 2 1 0 Reset
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 0x00
2.33
CLKCNT2(0xDE) W7100A 16~23
CLK_CNT2 (OXDE)
7 6 5 4 3 2 1 0 Reset
Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 0x00
2.34
CLKCNT3(0xDF) W7100A 24~31
CLK_CNT3 (0xDF)
7 6 5 4 3 2 1 0 Reset
Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 0x00
2.35
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2511

PO, P1,P2,P3 1O
TCON(0x88) Timer0/1
TMOD(0x89) Timer0/1
THO(0x8C), TLO(0x8A) Timer0
TH1(0x8D), TL1(0x8B) Timerl
SCON(0x98) UART
SBUF(0x99) UART

IE(OXA8) UART
IP(0XxB8) UART
TA(OXC7) 7

T2CON(0xC8) Timer2
RLDH(0xCB), RLDL(0XCA) Timer2
TH2(0xCD), TL2(0xCC) Timer2
PSW(0xDO0)

WDCON(0xD8)

4 I/0
5.1 Timer0 Time 1
5.1 Timer 0 Timerl
5.1 TimerO
5.1 Timerl
6 UART
6 UART
6 UART
6 UART
5.2 Timer2
5.2 Timer2
5.2 Timer2
1.3.1 <““ALU~*~
7
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3
3.1
Pu/Pd
nINTO/FA6 Low/Falling - 0
nINT1/FA7 Low/Falling - 1
nINT2/FA8 Falling - 2
nINT3/FA9 Falling - 3
nINT4 -
TCPIPCore Falling - TCPIP
(nINTS5)
W7100A IP(0xB8) EIP(0xF8)
3.2 W7100A
IEO INTO Low/Falling 0x03 0 1
TFO Timer0 - 0x0B 1 2
IE1 INT1 Low/Falling 0x13 2 3
TF1 Timerl - 0x1B 3 4
TI&RI UART - 0x23 4 5
TF2 Timer2 - 0x2B 5 6
INT2F INT2 Falling 0x43 8 7
INT3F INT3 Falling 0x4B 9 8
INT4F
INTSF TCPIP Falling 0x5B 11 10
TCPIPCore
WDIF WATCHDOG - 0x63 12 11
IE OxAS8 EIE OxES8
IE EA 0 1
IE (OxA8)
7 6 5 4 3 2 1 0 Reset
EA - ET2 ES ET1 EX1 ETO EXO 0x00
31
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EA -

EXO - INTO
ETO - TimerO
EX1-INT1
ET1 - Timerl
ES — UART
ET2 - Timer2

IEO IE1 0
1 IEO IE1 NnINTO nINT1
IP (OxB8)

7 6 5 4 3 2 1 0 Reset

- - PT2 PS PT1 PX1 PTO PX0 0x00

3.2

PX0 - INTO 1
PTO - Timer0 1
PX1-INT1 1
PT1 - Timerl 1
PS - UART 1
PT2 — Timer2 1

TCON (0x88)

7 6 5 4 3 2 1 0 Reset

TF1 TR1 TFO TRO IE1 IT1 IEO ITO 0x00

3.3 Timer0/1

ITO - INTO ‘0’ ‘1’
IT1-INT1 ‘0’ ‘1’
IEO - INTO
IE1 - INT1
TFO - Timer0

TF1 - Timerl
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SCON (0x98)

7 6 5 4 3 2 1 0 Reset
SMO SM1 SM2 REN TB8 RB8 TI RI 0x00
3.4 UART
RI - UART
Tl - UART
EIE (OxE8)
7 6 5 4 3 2 1 0 Reset
- - - EWDI EINT5 EINT4 EINT3 EINT2 0x00
35
EINT2 - INT2
EINT3 - INT3
EINT4 - EIE ‘0’
EINT5 - TCP/IP
EWDI -
EIP (OxF8)
7 6 5 4 3 2 1 0 Reset
- - - PWDI PINT5 PINT4 PINT3 PINT2 0x00
3.6
PINT2 - INT2 1
PINT3 - INT3 1
PINT4 — EIP ‘0’
PINTS5 - TCP/IP 1
PWDI - 1
EIF (0x91)
7 6 5 4 3 2 1 0 Reset
- - - - INT5F INT4F INT3F INT2F 0x00
3.7
INT2F - INT2
INT3F — INT3 INT3
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INT4F — EIF ol
INTSF - TCPIP
WDCON (0xD8)
7 6 5 4 3 2 1 0 Reset
- - - - WDIF  WTRF EWT RWT 0x00
3.8
WDIF - WDIF EIE.4 EWT
WDIF WDIF
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10
4.11/0
PO[7:0] - Port0 /
P1[7:0] - Portl /
P2[7:0] - Port2 /
P3[7:0] - Port3 /
PO (0x80)
7 6 3 2 1 0 Reset
P0.7 P0.6 P0.3 P0.2 PO.1 PO0.0 OxFF
4.1 Port0
P1 (0x90)
7 6 3 2 1 0 Reset
P1.7 P1.6 P1.3 P1.2 P1.1 P1.0 OxFF
4.2 Portl
P2 (0xA0)
7 6 3 2 1 0 Reset
P2.7 P2.6 P2.3 P2.2 P2.1 P2.0 OxFF
4.3 Port2
P3 (0xB0)
7 6 3 2 1 0 Reset
P3.7 P3.6 P3.3 P3.2 P3.1 P3.0 OxFF
4.4 Port3
110 PO 0x80
P1 0x90 P2 O0xAO
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42 - -
ANL Logic AND
ORL Logic OR
XRL Logic exclusive OR
JBC Jump if bit is set and cleared
CPL Complement bit
INC, DEC Increment, decrement byte
DJINZ Decrement and jump if not zero
MOV Px.y, C Move carry bit to bit y of port x
CLR Px.y Clear bit y of port x
SETB Px.y Set bit y of port x
10 GPIO
W7100A GPIO Px_ PD Px_PU ov 3.3V
PO_PD(0xE3) GPIOO “1=
PO_PD (OXE3)
7 6 5 4 3 2 1 0 Reset
Port0[7]  Port0[6] Port0[5] PortO[4] PortO[3] Port0[2] Port0[1] Port0[0] 0x00
4.5 Port0
P1_PD(0OxE4) GPIO1 “1~
P1_PD (OXE4)
7 6 5 4 3 2 1 0 Reset
Portl[7] Portl[6] Portl[5] Portl[4] Portl[3] Portl[2] Portl[1l] Portl[0] 0x00
4.6 Portl
P2_PD(0OXE5) GPIO2 “1-
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
4.7 Port2
P3_PD(0xE6) GPIO3 “1=
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
4.8 Port3
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PO_PU(OXEB) GPIOO

‘1,
PO_PU (OXEB)

7 6 5 4 3 2 1 0 Reset
Port0[7]  Port0[6] PortO[5] PortO[4] PortO[3] Port0[2] Port0[1] Port0[0] 0x00
4.9 Port0
P1 PU(OXEC) GPIO1 “1=
P1_PU (OXEC)
7 6 5 4 3 2 1 0 Reset
Portl[7] Portl[6] Portl[5] Portl[4] Portl[3] Portl[2] Portl[l] Port1[0] 0x00
4.10 Portl
P2_PU(OXED) GPIO2 “1~
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
4.11 Port2
P3_PU(OXEE) GPIO3 “1
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
4.12 Port3
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5
W7100A 16 / Timer 0 Timer 1
1/12CLK TO T1
CLK
5.1 Timers 0/1
51.1
5.1 Timers 0/1
Pu/Pd
TO/FCS Falling I - Timer0
GATEO/FOE High I - Timer0
T1/FAE Falling I - Timerl
GATE1/FAO High I - Timerl
Timer0 Timer 1 8051 2 8
THO 0x8C TLO Ox8A TH1 0x8D TL1 0x8B
5.2 Timers 0/1
M1 MO
0 0 0 THXx 8 / TLx 5 1/32
0 1 1 THx TLx 16 /
1 0 2 TLX 8 / THXx
1 1 3 TLO 8 / Timer0 THO 8
Timerl Timerl
TMOD (0x89)
Timerl Timer0
7 6 5 4 3 2 1 0 Reset
GATE CT M1 MO GATE CT M1 MO 0x00
5.1 Timer0/1
GATE -
1 GATEX TRx ‘1 Timer x
0 TRx ‘1 Timer X
CT- /
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1 Timer x Tx
0
M1, MO —
TCON (0x88)
7 6 5 4 3 2 1 0 Reset
TF1 TR1 TFO TRO IE1 IT1 IEO ITO 0x00
5.2 Timer0/1
TRO - Timer0
1
0
TR1 - Timerl
1
0
GATEO GATE1
51.2
Timer0/1 IE IP
IE (OXA8)
7 6 5 4 3 2 1 0 Reset
EA - ET2 ES ET1 EX1 ETO EXO0 0x00
5.3
EA -
ETO - Timer0
ET1 - Timerl
IP (OxB8)
7 6 5 4 3 2 1 0 Reset
- - PT2 PS PT1 PX1 PTO PX0 0x00
5.4
PTO - Timer0
PT1 - Timerl
o 1
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TCON (0x88)

7 6 5 4 3 2 1 0 Reset
TF1 TR1 TFO TRO IE1 IT1 IEO ITO 0x00
5.5 Timer0O/1
TFO - TimerO
TF1 - Timerl
5.3 Timer0/1
TFO Timer0 - 0x0B 2
TF1 Timerl - 0x1B 4
5.1.3 Timer0 — 0
TimerO 13 8
1 0 TimerO TFO ‘1’ TCON.4=1 TMOD.3=0 GATEO=1
TMOD.3=1 GATEO 0
13 8 THO 5 TLO TLO
88.4736MHz 1 it s
| .4/ TLO THO
| i » TCON.5 |—»
56 f’ : 5 bit 8 bit
| TMOD.2=1
TCON.4
TMOD. 3 L]
GATED
5.6 / 0 13

42
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5.1.4 Timer0 — 1
1 0 16 1
88.4736MHz 12 TMOD. 220
l TLO THO
a’r- » » TCON.5 |—»
- T/. | Mode1 8bit| 8 bit
> TMOD.2=1 |
TCON.4
TMOD.3 L
GATEO
5.7 / 0 1 16 /
5.1.5 TimerO — 2
2 8 TLO TLO TFO
‘1’ THO TLO THO
88.4736MHz 12 TMOD. 220
l ‘( TLO
T/. | . > » TCON.5 |—»
8 bit
TO !
TMOD.2=1 ]
= 5 Set Interrupt
TCON.4 request
TMOD. 3 L '
THO
8 bit
GATEO
5.8 / 0 2 8 /
5.1.6 TimerO — 3
TLO THO Timer0 3
TLO 0 C/IT GATE TRO GATEO TFO THO
1 TR1 TF1 Timerl 3 8
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Timer0 3 3 Timerl
Timerl
./I/ THO
| * > » TCON.7 |—»
I 8 bit
+ Interrupt
TCOMN.6 request
— ]
88.4736MHz TMOD.2=0
[ > 112 "
v TLO
-/I ® - p TCON.5 |—»
10 TMOD 2—1{. | it
| . Interrupt
TCON.4 request
TMOD.3 -
GATED
5.9 / 0 3 2 8 /
5.1.7 Timerl — 0
Timerl 13 ‘1 ‘0’ Timerl
TF1 1’ TCON.6=1 TMOD.6=0 GATE1l=1 TMOD.7=1 Timerl
GATE1 13
8 TH1 TL1 5 TL1 3
BB.4736MHz \1g |TMOD.620
{(‘ TL1 TH1
| . > » TCON.7 |—»
4 {,: | S5bit | 8 bit
> TMOD. 6=1 J Interrupt
TCON.6& regquest
TMOD.7 [
GATE1
5.10 / 1 0 13 /
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5.1.8 Timerl — 1
1 0 16 1
88.4736MHz 1115 |TMOD.6=0
l ‘( TL1 TH1
"o > TCOM.7 —»
” f’: | 8 bit | 8 bit
— TMOD. 6=1 J Interrupt
TCON.6 regquest
TMOD.7 L]
GATE1
5.11 1 1 16
5.1.9 Timerl — 2
2 8 TL1 TL1 TF1
TH1 TL1 TH1
88.4736MHz 1115 |TMOD.6=0
—_ ¢ TL
,(f ® > 1 TCON.7 |—»
% f/. " 8 bit
TMOD. 6=1 i
> 5 Set Interrupt
TCON.6 request
TMOD.7 L] '
TH1
8 bit
GATE1
5.12 / 1 28 /
5.1.10 Timerl — 3
Timerl 3 TR1=0 TimerQ
3 “5.1.6 Timer0 3”
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5.2 Timer2
5.2.1
5.4 Timer2
Pu/Pd
T2/FA1 | - Timer2
T2EX/FA2 | - Timer2 /
W7100A Timer2 8051 Timer2 Timer2 5
TH2/TL2 OxCD/0xCC RLDH/RLDL OxCB/OXCA T2CON
0xC8 Timer2 3 T2CON
5.5 Timer2
RCLK,TCLK CPRL2 TR2
0 0 1 16 Timer2 TF2 ‘1" TH2 TL2
RLDH RLDL 16
0 1 1 16 Timer2 TF2 ‘v EXEN2=1
T2EX TH2 TL2 RLDH
RLDL
1 X 1 UART
X X 0 Timer2
T2CON (0xC8)
7 6 5 4 3 2 1 0 Reset
TF2 EXF2 RCLK TCLK EXEN2 TR2 CT2 CPRL2 0x00
5.13 Timer2
EXF2 - EXEN2=1 T2EX
RCLK - UART
0 Timerl UART
1 Timer2 UART
TCLK - UART
0 Timerl UART
1 Timer2 UART
EXEN2 - T2EX
0 T2EX
1 T2EX
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TR2 - / Timer2
0
1
CT2 - /
0
1 T2
CPRL2 - /
0 Timer2 EXEX2=1 T2EX RCLK
TCLK Timer2
1 EXEN2=1 T2EX
88.4736MHz
1712 —lnco“‘hn
T2
T2CON.1=1
T2CON.2
= —&
| TL2 TH2
8 bit 8 bit
1
LRl
RLDL RLDH
8 bit 8 bit
5.14 Timer2 16
5.2.2
Timer2 IE IP
IE (OxA8)
7 6 5 4 3 2 1 0 Reset
EA - ET2 ES ET1 EX1 ETO EXO0 0x00
5.15 Timer2
EA -
ET2 - Timer2
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IP (0xB8)
7 6 5 4 3 2 1 0 Reset
- - PT2 PS PT1 PX1 PTO PX0 0x00
5.16 Timer2
PT2 - Timer2 1
o
T2CON (0xC8)
7 6 5 4 3 2 1 0 Reset
TF2 EXF2 RCLK TCLK EXEN2 TR2 CT2 CPRL2 0x00
5.17 Timer2
TF2 — Timer2 RCLK TCLK ‘1
88.4736MHz
———» 1712 j T2CON.1=0
T2 I
TZCOMN.1=1
T2COM.2
——-
| TL2 TH2
L—————b T2CON.7 —»
8 bit 8 bit
Interrupt
TZC'DH‘E 4 |_ J |- request
EI—L Z kPG
__"\,'I Capture RLDL RLDH
T2EX > . .
o o 8 bit 8 bit
EXF2
5.18 Timer/Counter2 - 16 /
5.6 Timer2
Interrupt Function Active Flag Resets Vector Natural Priority
Flag Level/Edge
TF2 Internal, Timer2 - Software 6

48
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EXEN2 “1~ T2EX 0x2B EXF2
TF2

88.4736MHz
C——» 1/2 jTZCONJ:o

rom Timert OV

1/2

T2 !
Q—JSMDDU
T2CON.1=1
T2CON.2 *\
-
| TL2 TH2
Interrupt request ;p ,-‘; u-q—
8 bit 8 bit \
4L 1/“1; JL L| F—‘ RLLK — »1/16 > RXC
RLDL RLDH
1

8 bit 8 bit 9 |
TCLK 1/16 = TXC

L]
T2CON.3  TZEX

5.19 Timer2
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6 UART
W7100A UART W7100A
1
SBUF SBUF UART 4
3 2 3
SCON SM2
9 9 s ‘o
SM2=1
SM2 SM2 oy
UART
6.1 UART
Pin Active Type Pu/Pd Description
RXD - | Pu /
TXD - (0]
W7100A 8051 UART UART SBUF 0x99
SCON 0x98 PCON 0x87 IE OxA8 IP 0xB8 UART SBUF
SBUF
SBUF
SBUF (0x99)
7 6 5 4 3 2 1 0 Reset
SB7 SB6 SB5 SB4 SB3 SB2 SB1 SBO 0x00
6.1 UART
SCON (0x98)
7 6 5 4 3 2 1 0 Reset
SMO SM1 SM2 REN TB8 RB8 Tl RI 0x00
6.2 UART
SM2 -
SM1 -
SMO -
REN -1 0
TB8 - 2 3 9 MCU
RB8 - 2 3 9 1 SM2=0 RBS8 0
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UART
6.2 UART
SMO SM1
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
6.3 UART
ModeO fosc/12
Mode1l,3 Timel overflow rate or Timer2 overflow rate
Mode?2 SMOD0 =0  fosc/64

SMODO =1  fos/32

SMODO PCON
PCON (0x87)

7 6 5 4 3 2 1 0 Reset
SMODO SMOD1 - PWE - 0 0 0 0x00
6.3 UART
SMODO - UART
‘0T 2~0 0
6.1
UART IE 1P
IE (OxA8)
7 6 5 4 3 2 1 0 Reset
EA - ET2 ES ET1 EX1 ETO EXO 0x00
6.4 UART
ES-RI TI
IP (0xB8)
7 6 5 4 3 2 1 0 Reset
- - PT2 PS PT1 PX1 PTO PX0 0x00
6.5 UART
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PS- UART PS=1
‘0 ‘1
SCON (0x98)

7 5 4 3 2 1 0 Reset

SMO SM1 SM2 REN TBO8 RBO08 TI RI 0x00
6.6 UART
Tl — R
RI — 1
6.4 UART
TI & RI UART - 0x23 5
6.2
TXD 1/12 CLK 8

RI0=0 RENO=1

clik

cliei12 | f fl i fl i fi I i} Ml
SBUF_write | |
send f ||
SAUF_shift il il I} il i\ il N N
RXD [ | I Y o3 | 04 Y ®©Bs )y ©8 | ©OF T
T*O I B TN S (N A TR S N R S T VY S T |
u  —
6.7 0 (clk = 88.4736 MHz)
6.3 1 8 UART Timerl Timer2
RXD TXD 10
1 0O 8 1
SBUF 8
SCON 0x98 RB08 Timerl Timer2 Timer2
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T2CON 0xC8 TCLK RCLK
pem | f) i i\ I \ I I i il fi n
SBUF_write | ]
send _I —
SHUF_shitt i} Ml )l f\ i fi N\ i} i}
RXD
THD | START [~ o | ©O1 | ©Ff | Dbi | ©ba |y ©Bs § Gb | 07 ] GioF
t I
6.8 UART 1
6.4 2 9 UART
2 1 1/32 1/64 11
0O 8 9 1 9 UART
SCON TB08 9
9 SCON RBO08
etk || ft i\ i\ i fl Ml |l i i il i
SBUF_writa | ]
send | | 1
SEUF_shift it i\ fl | f\ i\ N h | i}
RED
X0 |\ STaRT [T B0 Y B1 | OF | B3 | G4 | 05 f ©be |y BF | TG [ SO
tl .
6.9 UART 2
6.5 3 9 UART Timerl Timer2
3 2 RENO=1
Timerl Timer2 Timer2 T2CON 0xC8
TCLK RCLK “1=
etk |l ft fi fi i fl Ml |l i i il i\
SBUF_writa | ]
zend | | |
SEASF_sheft it i\ fl | fi i\ |l h | i}
RED
X0 |\ STaRT [T B0 Y B1 | OF | B3 | G4 | 05 f ©be |y BF | TG [ SO
tl .
6.10 UART 3
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6.6
6.5
Timer 1/ Mode2 Timer 2
Baud Rate(bps) TH1(0x8D) RLDH(0xCB), RLDL(0xCA)
SMOD =0’ SMOD =1’
2400 160(0XAO0) 64(0x40) 64384(0XFB80)
4800 208(0xD0) 160(0xA0) 64960(0xFDCO0)
9600 232(0xE8) 208(0xDO0) 65248(0XFEEOQ)
14400 240(0xFO) 224(0XEQ) 65344(0XFF40)
19200 244(0xF4) 232(0xE8) 65392(0XFF70)
28800 248(0xF8) 240(0xF0) 65440(0xFFAQ)
38400 250(0xFA) 244(0xF4) 65464(0XFFB8)
57600 252(0XFC) 248(0xF8) 65488(0xFFDO)
115200 254(0XFE) 252(0XFC) 65512(0XFFES8)
230400 255(0xFF) 254(0XFE) 65524(0xFFF4)
Timerl = (2°M°P/32) * (Clock Frequency / 12( 256 — TH1))
Timer2 = Clock Frequency / (32 * (65536 — ( RLDH, RLDL ) ))
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7.1
cgg»———r 2" 2 p 2° o 2¢ W
v L 4
WD1 ——» ]
Timeout Selector
WDO ——
.—| WDIF |— Watchdog
EWDl —— Interrupt
—15! 2clk Delay}—
RESET
EWT
WTRF
7.1
7.2
! IE OxAS8 EIE OxES8
EIP IE EA
IE (OXA8)
7 6 5 3 2 1 0 Reset
EA - ET2 ET1 EX1 ETO EXO 0x00
7.2
EIE (OXE8)
7 6 5 3 2 1 0 Reset
- - - EINT5 EINT4 EINT3 EINT2 0x00
7.3
EA -
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EWDI -
EIP (OxF8)
7 6 5 4 3 2 1 0 Reset
PWDI PINT5 PINT4 PINT3 PINT2 0x00
7.4
PWDI - 1
‘0 ‘1
WDCON (0xD8)
7 6 5 4 3 2 1 0 Reset
- WDIF WTRF EWT RWT 0x00
7.5
WDIF - WDIF EIE.4 EWT
WDIF
WDIF 7.8
7.1
/
WDIF - 0x63 11
7.3
RWT
WDCON.1
WDCON.O ‘1
RWT RWT
MCU RWT RWT
WDCON.2
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7.4
EWT=0
EWDI=0 WDI[1:0]
RWT ‘1’ WDIF ‘0
EIE.4
WDIF  WDCON.3 ‘1’
WDIF 512
7.5
RETI RET
7.6
7.2
EWDI EIE EIE.4
PWDI EIP EIP.4
WD[1:0] CKCON CKCON.7-6
RWT WDCON WDCON.0
EWT WDCON.1
WTRF WDCON.2
WDIF WDCON.3
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7.7
WDCON (0xD8)
7 6 5 4 3 2 1 0 Reset
- - - - WDIF  WTRF EWT RWT 0x00
7.6
WTRF -
EWT
EWT —
0
1
RWT - RWT ‘1’
10
7.3 L
7.3

EWT EWDI WDIF

X X 0
0 0 1
0 1 1
1 0 1 RWT
512 CLK
1 1 1 RWT
512 CLK
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7.7.1
<  ZWD[1:0]
CKCON (OX8E)
7 6 5 4 3 2 1 0 Reset
WwD1 WDO - - - MD2 MD1 MDO 0x03
7.7
CKCON Ox8E WDI[1:0]
CLK CLK
7.4 CLK
*W7100A = 88.4736MHz
7.4
WD[1:0] Watchdog Interval Number of Clocks
00 2 131072
01 2% 1048576
10 2% 8388608
11 2% 67108864
512
512 CLK
7.8
TA OxC7
MOV TA, #OxAA
MOV TA, #0x55
WDCON
75
WDCON(0xD8)
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8 TCPIP
8.1
TCP/IP SOCKET X RX
8.1 TCPIP
8.2
8.2.1
OXFE0000 MR
OXFE0001 GARO
OXFE0002 GAR1
Ip GAR
OXFE0003 GAR2
OXFE0004 GAR3
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OxFEO005 SUBRO
OxFEO006 SUBR1
SUBR
OxFEQ007 SUBR2
OxFE0008 SUBR3
OxFEO009 SHARO
OxFEOOOA SHAR1
OxFEOOO0B SHAR2
SHAR
OxFEOO0C SHAR3
OxFEOOOD SHAR4
OxFEOOOE SHARS
OXFEOOOF SIPRO
OxFEO010 SIPR1
1P SIPR
OxFEO0011 SIPR2
OxFEO0012 SIPR3
OxFE0013
OxFE0014
OxFE0015 IR
OxFEO016 IMR
OxFEO0017 RTRO
RTR
OxFEO0018 RTR1
OxFE0019 RCR RCR
OXFEOO1A
OxFE001B
OxFEO01C PATRO
PART
OxFEOO01D PATR1
OXFEOO1E PPPALGO PPPoE
OXFEOO1F VERSIONR W7100A
OxFE0020
OxFE0027
OxFEO0028 PTIMER PPP LCP
OxFEO0029 PMAGIC PPP LCP
OXFEOO2A
OXFEOO2F
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0xFE0030 INTLEVELO
INTLEVEL
0xFE0031 INTLEVEL1
OxFE0032
Reserved
0xFE0033
0xFE0034 IR2 SOCKET
8.2.2 SOCKET
0OxFE4000 S0 MR SOCKET 0
OxFE4001 SO0_CR SOCKET 0
OxFE4002 SO_IR SOCKET 0
OxFE4003 SO0_SR SOCKET 0
OxFE4004 S0 _PORTO
SOCKETO
0OxFE4005 S0 _PORT1
OxFE4006 SO0_DHARO
OxFE4007 SO0_DHAR1
OxFE4008 SO0_DHAR2
SOCKET 0
OxFE4009 SO0_DHAR3
OxFE400A SO0_DHAR4
0OxFE400B SO0_DHARS5
OxFE400C SO0_DIPRO
OxFE400D SO0_DIPR1
SOCKET 0 IP
OxFE400E S0_DIPR2
OxFE400F S0_DIPR3
OxFE4010 SO0_DPORTO
SOCKET 0
0xFE4011 S0_DPORT1
OxFE4012 S0_MSSRO
SOCKET 0
0xFE4013 S0_MSSR1
OxFE4014 S0_PROTO IPRAW SOCKET 0 IP
OxFE4015 S0_TOS SOCKETO |IP TOS
OxFE4016 SO_TTL SOCKETO IP TTL
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OXFE4017
OXFE401D
OXFE401E | SO_RXMEM_SIZE | SOCKET 0
OXFE401F SO_TXMEM_SIZE | SOCKET 0
OXFE4020 SO_TX_FSRO
SO_TX_FSR (SOCKET 0 )
OxFE4021 SO_TX_FSR1
OxFE4022 SO_TX_RDO
SO_TX_RDO (SOCKET 0 )
OxFE4023 SO_TX_RD1
OxFE4024 SO_TX_WRO
SO_TX_WR (SOCKET 0 )
OXFE4025 SO_TX_WR1
OXFE4026 S0_RX_RSRO
S0_RX_RSR (SOCKET 0
OXFE4027 S0_RX_RSR1
OxFE4028 SO0_RX_RD
SO_RX_RD (SOCKET 0 )
OxFE4029 SO_RX_RD1
OXFE402A SO_RX_WR
S0_RX_WR (SOCKET 0 )
OXFE402B S0_RX_WR1
OXFE402C SO_IMR SOCKET 0
OXFE402D SO_FRAGO
SO_FRAG ( SOCKET1 IP )
OXFE402E SO_FRAG1
OXFE402F
OXFE40FF
OXFE4100 S1_MR SOCKET 1
OxFE4101 S1 _CR SOCKET 1
OXFE4102 S1 IR SOCKET 1
OXFE4103 S1_SR SOCKET 1
OXFE4104 S1_PORTO
SOCKET1
OXFE4105 S1_PORT1
OXFE4106 S1_DHARO
OXFE4107 S1_DHAR1
OxFE4108 S1_DHAR2
SOCKET 1
OXFE4109 S1_DHAR3
OXFE410A S1_DHAR4
OxFE410B S1_DHARS5
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OxFE410C S1_DIPRO
OxFE410D S1_DIPR1
SOCKET 1 P
OxFE410E S1_DIPR2
OXFE410F S1_DIPR3
OxFE4110 S1_DPORTO
SOCKET 1
OxFE4111 S1_DPORT1
OxFE4112 S1_MSSRO
SOCKET1
OxFE4113 S1_MSSR1
OxFE4114 S1_PROTO IPRAW SOCKET 1 IP
OxFE4115 S1_TOS SOCKET1 IP TOS
OxFE4116 S1_TTL SOCKET1 IP TTL
OxFE4117
OxFE411D

OXFE411E S1_RXMEM_SIZE | SOCKET 1

OXFE411F S1_TXMEM_SIZE | SOCKET 1

OXFE4120 S1_TX_FSRO
S1_TX_FSR (SOCKET 1 )
OxFE4121 S1_TX_FSR1
OXFE4122 S1_TX_RDO
S1_TX_RD (SOCKET 1 )
OxFE4123 S1_TX_RD1
OxFE4124 S1_TX_WRO
S1_TX_WR (SOCKET 1 )
OxFE4125 S1_TX_WR1
OXFE4126 S1_RX_RSRO
S1_RX_RSR (SOCKET 1 )
OXFE4127 S1_RX_RSR1
OxFE4128 S1_RX_RDO
S1_RX_RD (SOCKET 1 )
OxFE4129 S1_RX_RD1
OXFE412A S1_RX_WRO
S1_RX_WR (SOCKET 1 )
OxFE412B S1_RX_WR1
OxFE412C S1_IMR SOCKET 1
OxFE412D S1_FRAGO
S1_FRAG ( SOCKET1 IP )
OXFE412E S1_FRAG1
OXFE412F
OXFE41FF
OXFE4200 S2_MR SOCKET 2
OxFE4201 S2_CR SOCKET 2
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OXFE4202 S2_IR SOCKET 2
OXFE4203 S2_SR SOCKET 2
OXFE4204 S2_PORTO
SOCKET?2
OXFE4205 S2_PORT1
OXFE4206 S2_DHARO
OXFE4207 S2_DHAR1
OXFE4208 S2_DHAR2
SOCKET 2
OXFE4209 S2_DHAR3
OXFE420A S2_DHAR4
OXFE420B S2_DHAR5
OxFE420C S2_DIPRO
OXFE420D S2_DIPR1
SOCKET2 IP
OXFE420E S2_DIPR2
OXFE420F S2_DIPR3
OxFE4210 S2_DPORTO
SOCKET 2
OXFE4211 S2_DPORT1
OXFE4212 S2_MSSRO
SOCKET 2
OXFE4213 S2_MSSR1
OxFE4214 S2_PROTO IPRAW SOCKET 2 IP
OxFE4215 S2_TOS SOCKET2 IP TOS
OXFE4216 S2 TTL SOCKET2 IP TTL
OXFE4217
OxFE421D
OXFE421E | S2_RXMEM_SIZE | SOCKET 2
OXFE421F S2_TXMEM_SIZE | SOCKET 2
OXFE4220 S2_TX_FSRO
S2_TX_FSR (SOCKET 2 )
OxFE4221 S2_TX_FSR1
OXFE4222 S2_TX_RDO
S2_TX_RD (SOCKET 2 )
OXFE4223 S2_TX_RD1
OxFE4224 S2_TX_WRO
S2_TX_WR (SOCKET 2 )
OXFE4225 S2_TX_WR1
OXFE4226 S2_RX_RSRO
S2_RX_RSR (SOCKET 2 )
OXFE4227 S2_RX_RSR1
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OxFE4228 S2_RX_RDO
S2_RX_RD (SOCKET 2 )
OxFE4229 S2_RX_RD1
OXFE422A S2_RX_WRO
S2_RX_WR (SOCKET 2 )
OxFE422B S2_RX_WR1
OxFE422C S2_IMR SOCKET 2
OxFE422D S2_FRAGO
S2 FRAG ( SOCKET2 IP )
OXFE422E S2_FRAG1
OXFE422F
OXFE42FF
OXFE4300 S3_MR SOCKET 3
OxFE4301 S3_CR SOCKET 3
OXFE4302 S3 IR SOCKET 3
OxFE4303 S3 SR SOCKET 3
OxFE4304 S3_PORTO
SOCKET3
OxFE4305 S3_PORT1
OXFE4306 S3_DHARO
OXFE4307 S3_DHAR1
OXFE4308 S3_DHAR2
SOCKET 3
OXFE4309 S3_DHAR3
OXFE430A S3_DHAR4
OxFE430B S3_DHAR5
OXFE430C S3_DIPRO
OXFE430D S3 DIPR1
SOCKET3 IP
OXFE430E S3_DIPR2
OXFE430F S3_DIPR3
OxFE4310 S3_DPORTO
SOCKET 3
OxFE4311 S3_DPORT1
OxFE4312 S3_MSSRO
SOCKET 3
OxFE4313 S3_MSSR1
OxFE4314 S3_PROTO IPRAW SOCKET 3 IP
OxFE4315 S3_TOS SOCKET 3 IP TOS
OxFE4316 S3_TTL SOCKET 3 IP TTL
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OXFE4317
OXFE431D
OXFE431E | S3_RXMEM_SIZE | SOCKET 3
OXFE431F S3_TXMEM_SIZE | SOCKET 3
OXFE4320 S3_TX_FSRO
S3_TX_FSR (SOCKET 3 )
OxFE4321 S3_TX_FSR1
OxFE4322 S3_TX_RDO
S3_TX_RD (SOCKET 3
OxFE4323 S3_TX_RD1
OxFE4324 S3_TX_WRO
S3_TX_WR (SOCKET 3
OXFE4325 S3_TX_WR1
OXFE4326 S3_RX_RSRO
S3_RX_RSR (SOCKET 3
OXFE4327 S3_RX_RSR1
OxFE4328 S3_RX_RDO
S3_RX_RD (SOCKET 3
OxFE4329 S3_RX_RD1
OXFE432A S3_RX_WRO
S3_RX_WR (SOCKET 3
OxFE432B S3_RX_WR1
OXFE432C S3_IMR SOCKET 3
OXFE432D S3_FRAGO
S3_FRAG ( SOCKET3 IP
OXFE432E S3_FRAG1
OXFE432F
OXFE43FF
OXFE4400 S4_MR SOCKET 4
OXFE4401 S4 CR SOCKET 4
OXFE4402 sS4 IR SOCKET 4
OxFE4403 S4 SR SOCKET 4
OXFE4404 S4_PORTO
SOCKET4
OxFE4405 S4_PORT1
OXFE4406 S4_DHARO
OXFE4407 S4 DHAR1
OXFE4408 S4_DHAR2
SOCKET 4
OXFE4409 S4_DHAR3
OXFE440A S4_DHAR4
OXFE440B S4_DHARS5
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OXFE440C S4_DIPRO
OXFE440D S4_DIPR1
SOCKET4 IP
OXFE440E S4_DIPR2
OXFE440F S4_DIPR3
OXFE4410 S4_DPORTO
SOCKET 4
OXFE4411 S4 DPORT1
OxFE4412 S4_MSSRO
SOCKET4
OxFE4413 S4_MSSR1
OXFE4414 S4_PROTO IPRAW SOCKET4 IP
OXFE4415 S4_TOS SOCKET 4 IP TOS
OXFE4416 sS4 TTL SOCKET 4 IP TTL
OXFE4417
OXFE441D
OXFE441E | S4 RXMEM_SIZE | SOCKET 4
OXFE441F S4_TXMEM_SIZE | SOCKET 4
OXFE4420 S4_TX_FSRO
S4_TX_FSR (SOCKET 4 )
OxFE4421 S4 TX_FSR1
OXFE4422 S4_TX_RDO
S4_TX_RD (SOCKET 4 )
OxFE4423 S4 _TX_RD1
OXFE4424 S4_TX_WRO
S4_TX_WR (SOCKET 4 )
OxFE4425 S4_TX_WR1
OXFE4426 S4_RX_RSRO
S4_RX_RSR (SOCKET 4 )
OXFE4427 S4 RX_RSR1
OxFE4428 S4_RX_RDO
S4_RX_RD (SOCKET 4 )
OxFE4429 S4 RX_RD1
OXFE442A S4_RX_WRO
S4_RX_WR (SOCKET 4 )
OxFE442B S4_RX_WR1
OXFE442C S4_IMR SOCKET 4
OXFE442D S4_FRAGO
S4 FRAG ( SOCKET4 IP )
OXFE442E S4 FRAG1
OXFE442F
OXFE44FF
OXFE4500 S5_MR SOCKET 5
OXFE4501 S5 _CR SOCKET 5
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OXFE4502 S5 IR SOCKET 5
OXFE4503 S5 SR SOCKET 5
OXFE4504 S5_PORTO
SOCKET5
OXFE4505 S5_PORT1
OXFE4506 S5_DHARO
OXFE4507 S5 _DHAR1
OXFE4508 S5_DHAR2
SOCKET 5
OXFE4509 S5_DHAR3
OXFE450A S5_DHAR4
OXFE450B S5_DHAR5
OXFE450C S5_DIPRO
OXFE450D S5_DIPR1
SOCKET5 IP
OXFE450E S5_DIPR2
OXFE450F S5_DIPR3
OxFE4510 S5_DPORTO
SOCKET 5
OXFE4511 S5_DPORT1
OXFE4512 S5_MSSRO
SOCKET 5
OXFE4513 S5_MSSR1
OXFE4514 S5_PROTO IPRAW SOCKET 5 IP
OxFE4515 S5_TOS SOCKET5 IP TOS
OXFE4516 S5 _TTL SOCKET5 IP TTL
OXFE4517
OXFE451D
OXFE451E | S5_RXMEM_SIZE | SOCKET 5
OXFE451F S5_TXMEM_SIZE | SOCKET 5
OXFE4520 S5_TX_FSRO
S5_TX_FSR (SOCKET 5 )
OXFE4521 S5_TX_FSR1
OXFE4522 S5_TX_RDO
S5_TX_RD (SOCKET 5 )
OXFE4523 S5_TX_RD1
OXFE4524 S5_TX_WRO
S5_TX_WR (SOCKET 5 )
OXFE4525 S5_TX_WR1
OXFE4526 S5_RX_RSRO
S5 _RX_RSR (SOCKET 5 )
OXFE4527 S5_RX_RSR1
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OXFE4528 S5_RX_RDO
S5 _RX_RD (SOCKET 5 )
OXFE4529 S5 RX_RD1
OXFE452A S5_RX_WRO
S5 _RX_WR (SOCKET 5 )
OXFE452B S5_RX_WR1
OXFE452C S5_IMR SOCKET 5
OXFE452D S5_FRAGO
S5_FRAG ( SOCKET5 IP )
OXFE452E S5 _FRAG1
OXFE452F
OXFE45FF
OXFE4600 S6_MR SOCKET 6
OXFE4601 S6_CR SOCKET 6
OXFE4602 S6_IR SOCKET 6
OxFE4603 S6_SR SOCKET 6
OXFE4604 S6_PORTO
SOCKET6
OXFE4605 S6_PORT1
OXFE4606 S6_DHARO
OXFE4607 S6_DHAR1
OXFE4608 S6_DHAR2
SOCKET6
OXFE4609 S6_DHAR3
OXFE460A S6_DHARA4
OXFE460B S6_DHARS5
OXFE460C S6_DIPRO
OXFE460D S6_DIPR1
SOCKET6 IP
OXFE460E S6_DIPR2
OXFE460F S6_DIPR3
OXFE4610 S6_DPORTO
SOCKET 6
OxFE4611 S6_DPORT1
OXFE4612 S6_MSSRO
SOCKET 6
OXFE4613 S6_MSSR1
OxFE4614 S6_PROTO IPRAW SOCKET 6 IP
OXFE4615 S6_TOS SOCKET6 IP TOS
OXFE4616 S6_TTL SOCKET6 IP TTL
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OXFE4617
OXFE461D
OXFE461E | S6_RXMEM_SIZE | SOCKET 6
OXFE461F S6_TXMEM_SIZE | SOCKET 6
OXFE4620 S6_TX_FSRO
S6_TX_FSR (SOCKET 6 )
OxFE4621 S6_TX_FSR1
OXFE4622 S6_TX_RDO
S6_TX_RD (SOCKET 6
OxFE4623 S6_TX_RD1
OXFE4624 S6_TX_WRO
S6_TX_WR (SOCKET 6
OXFE4625 S6_TX_WR1
OXFE4626 S6_RX_RSRO
S6_RX_RSR (SOCKET 6
OXFE4627 S6_RX_RSR1
OxFE4628 S6_RX_RDO
S6_RX_RD (SOCKET 6
OXFE4629 S6_RX_RD1
OXFE462A S6_RX_WRO
S6_RX_WR (SOCKET 6
OXFE462B S6_RX_WR1
OXFE462C S6_IMR SOCKET 6
OXFE462D S6_FRAGO
S6_FRAG ( SOCKET6 IP
OXFE462E S6_FRAG1
OXFE462F
OXFE46FF
OXFE4700 S7_MR SOCKET 7
OXFE4701 S7_CR SOCKET 7
OXFE4702 S7_IR SOCKET 7
OXFEA4703 S7_SR SOCKET 7
OXFE4704 S7_PORTO
SOCKET7
OXFE4705 S7_PORT1
OXFE4706 S7_DHARO
OXFEA4707 S7_DHAR1
OXFE4708 S7_DHAR2
SOCKET 7
OXFE4709 S7_DHAR3
OXFE470A S7_DHAR4
OXFE470B S7_DHAR5
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OXFE470C S7_DIPRO
OXFE470D S7 DIPR1
SOCKET7 IP
OXFE470E S7_DIPR2
OXFEA470F S7_DIPR3
OXFEA4710 S7_DPORTO
SOCKET 7
OXFE4711 S7_DPORT1
OXFE4712 S7_MSSRO
SOCKET 7
OXFE4713 S7_MSSR1
OXFEA4714 S7_PROTO IPRAW SOCKET 7 IP
OXFEA4715 S7_TOS SOCKET 7 IP TOS
OXFEA4716 S7_TTL SOCKET 7 IP TTL
OXFE4717
OXFE471D
OXFE471E | S7_RXMEM_SIZE | SOCKET 7
OXFEA71F S7_TXMEM_SIZE | SOCKET 7
OXFE4720 S7_TX_FSRO
S7_TX_FSR (SOCKET 7 )
OXFE4721 S7_TX_FSR1
OXFEA4722 S7_TX_RDO
S7_TX_RD (SOCKET 7 )
OxFE4723 S7_TX_RD1
OXFEA4724 S7_TX_WRO
S7_TX_WR (SOCKET 7 )
OXFE4725 S7_TX_WR1
OXFE4726 S7_RX_RSRO
S7_RX_RSR (SOCKET 7 )
OXFEA4727 S7_RX_RSR1
OXFEA4728 S7_RX_RDO
S7_RX_RD (SOCKET 7 )
OXFE4729 S7_RX_RD1
OXFE472A S7_RX_WRO
S7_RX_WR (SOCKET 7 )
OxFE472B S7_RX_WR1
OXFE472C S7_IMR SOCKET 7
OXFE472D S7_FRAGO
S7_FRAG ( SOCKET7 IP )
OXFEA72E S7_FRAG1
OXFEA72F
OXFE47FF
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8.3 Register Description

8.3.1
MR ( ) [R/W] [OxFEO000] [0x00]
Ping PPPoE
7 6 5 4 3 1 0
RST PB PPPoE
7 RST 1 0
6 Reserved
5 Reserved
Ping
0 Ping
4 PB
1 Ping
PB=1 Ping
PPPoOE
0 PPPoE
3 PPPoE 1 PPPoE
ADSL ‘1’ ADSL
ADSL
2 Reserved
1 Reserved
0 Reserved
GAR ( IP ) [R/W] [OXxFEOO001 — OxFEO0004] [0x00]
) “192.168.0.1"
OxFEOO001 OxFE0002 OxFE0003 OxXFE0004
192 (0xCO) 168 (OXA8) 0 (0x00) 1 (0x01)
SUBR ( ) [R/W] [OxFEO00O05 — 0xFE0008] [0x00]
“255.255.255.0”
OxFEO005 OxFEO006 OxFEO007 OxFEO008
255 (OXFF) 255 (OXFF) 255 (OXFF) 0 (0x00)
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SHAR ( ) [R/W] [OXFEO009 — OxFEOOOE] [0x00]
“00.08.DC.01.02.03”
OxFEO009 OxFEOOOA OxFEOO0B OxFEOO0C OxFEOOOD OxFEOOOE
0x00 0x08 0xDC 0x01 0x02 0x03
SIPR ( P ) [R/W] [OXFEOOOF — OxFE0012] [0x00]
IP
IP “192.168.0.2"
OxFEOOOF OxFEO0010 OxFEO0011 OxFEO0012
192 (0xCO) 168 (0xA8) 0 (0x00) 2 (0x02)
IR ( ) [R] [OXxFEO015] [0x00]
W7100A MCU IR INTS TC
PIP
7 6 5 4 3 2 1 0
CONFLICT | UNREACH | PPPoE | Reserved | Reserved | Reserved | Reserved | Reserved
IP
7 | CONFLICT
ARP IP 1 1
ubP W7100A ICMP
6 | UNREACH
IP IP UIPR
UPORT UNREACH ‘T’ ‘1
PPPoE
5 PPPoE
PPPoE PPPoE 1 1

4 Reserved

3 Reserved

2 Reserved

1 Reserved

0 Reserved
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IMR ( ) [R/W] [0XFE0016] [0x00]
IR2
1 IR2 1
IMR ol IR2 1
7 6 5 4 3 2 1 0

S7_INT S6_INT S5_INT S4_INT S3_INT S2_INT S1_INT SO_INT

7 S7_INT IR(S7_INT)

6 S6_INT IR(S6_INT)

5 S5_INT IR(S5_INT)

4 S4_INT IR(S4_INT)

3 S3_INT IR(S3_INT)

2 S2_INT IR(S2_INT)

1 S1_INT IR(S1_INT)

0 SO_INT IR(SO_INT)
RTR ( ) [R/W] [OXFEO0017 — OxFE0018] [0x07D0]

100 2000
0x07D0 200
400 4000 OxOFAO
OxFEO017 OxFEO0018
OxOF O0xAO
RCR ( ) [R/W] [OxFE0019] [0x08]
RCR
Sn_IR TIMEOUT ‘1
TCP Sn_IR TIMEOUT=1 Sn_SR “SOCK_CLOSED”
Sn_IR TIMEOUT=1.
W7100A RTR RCR W7100A ARP TCP
ARP RFC 826  http://www.ietf.org/rfc.html W7100A
ARP P MAC IP UDP TCP
ARP RTR ARP
“RCR+1”
‘RCR+1" ARP ARP Sn_IR

TIMEOUT=1
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ARP
ARP1o= (RTR X 0.1ms ) X (RCR + 1)
TCP W7100A  TCP SYN FIN RST DATA
ACK RTR RCR
ACK TCP “RCR+1" TCP
“RCR+1" ACK Sn_SSR
“SOCK_CLOSED”  Sn_IR TIMEOUT=1
TCP

M
TCPro=( Z(RTRX2") + ((RCR-M) X RTRyax) ) X 0.1ms
N=0

N : , 0<=N<=M
M : RTR X 2™ > 65535 0 <= M <= RCR
RTRyax: RTR X 2M

RTR = 2000(0x07D0), RCR = 8(0x0008),
ARP  =2000 X 0.1ms X 9 = 1800ms = 1.8s
TCP = (0x07DO + OXOFAO + Ox1F40 + Ox3E80 + 0x7D00 + OxFAQO + OXFAQO +
OXFA0O + 0XFA00) X 0.1ms
= (2000 + 4000 + 8000 + 16000 + 32000 + ((8 - 4) X 64000)) X 0.1ms
= 318000 X 0.1ms = 31.8s

PATR (PPPoOE ) [R] [OXFE001C-0xFE001D] [0x0000]
PPPoE W5100
PAP CHAP
0xC023 PAP
0xC223 CHAP
PPPALGO (PPPoE )[R][0xFEOO1E][0x00]
PPPoE PPPoE
PTIMER (PPP LPC ) [R/W] [OXxFE0028] [0x28]
LCP Echo( ) 1
25
PTIMER = 200

200 * 25(ms) = 5000(ms) = 5
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PMAGIC (PPP
LCP

VERSIONR (W7100A
W7100A

INTLEVEL (
INTLEVEL

0x2B00 TCP/IP

LPC

)

[R/W] [0XFE0029][0x00]

“How to connect ADSL”

)IR][0XxFEO01F][0X02]

)IR/W][0XFE0030 — 0XFE0031][0x0000]

TCP/IP

INTS
INTLEVEL

(lawT)

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

1.2 32

PLL_CLK

| |
| |
IRz 0x0000%  0x0001 X 0x0003 0x0002 |
| | | I
| | | :
sOR 0x00 W 0x04 | e 0x00 i
| | | |
| | o | |
SI_IR  0x00 | Rl | 0x01 !
| | |
: a. ;:c. vt }: d.
INT5 | | |
a.  SOCKETO S0_IR(3)=1 IR2 IR2 SO_IR =1
INTS
b.  SOCKET1 S1_IR(0)=1 IR2 IR2 S1IR =1
c. S0 IR IR2 IR2(SO_IR)=0  INT5
d S1IR SOCKET1 IR2 0x00 INTS
INTLEVEL 0x000F INTS lawT(16 PLL_CLK)
IR2 (W7100A )[R/W][0XFE0034][0x00]
IR2 W7100A IR2 ‘1
INTS TCPIP IR2 ‘0 Sn
_IR IR2 INTS
7 6 5 4 3 2 1 0
S7_INT S6_INT S5 INT S4_INT S3_INT S2_INT S1 INT SO_INT
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SOCKET7
7 S7_INT SOCKET7 1’ S7 IR S7 IR 0
SOCKET6
6 S6_INT SOCKET6 q S6_IR S6_IR 0
SOCKETS
5 S5_INT SOCKET5 q’ S5_IR S5 IR 0
SOCKET4
4 S4_INT SOCKET4 ‘7 S4 IR S4IR 0
SOCKET3
3 S3_INT SOCKET3 ‘1 S3_IR S3 IR 0
SOCKET2
2 S2_INT SOCKET2 ‘7 S2_IR S2 IR 0
SOCKET1
1 S1_INT SOCKET1 ‘1 S1 IR S1IR 0
SOCKETO
0 SO_INT SOCKETO ‘1 S0_IR SO IR 0
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8.3.2
Sn_MR (SOCKET n )[R/W][OxFE4000 + 0x100n][0x0000]
SOCKET n
7 6 5 4 3 2 1 0
MULTI ND / MC P3 P2 P1 PO
UDP (P3-PO  0010)
0 1
7 MULTI
SOCKET IP SOCKET n IP
SOCKET n
MAC
6 MF 0 MAC 1 MAC
MAC MAC MAC
ACK TCP P3-PO 0001
0 ACK 1 ACK
‘1 ACK ‘0’
5 ND/MC ACK
UbDP P3-PO 0010 MULTI
0 IGMP 21 IGMP 1
/ / IGMP
4 Reserved
3 P3 SOCKET TCP UDP  IP RAW
Symbol P3 P2 P1 PO Meaning
Sn_MR_CLOSE 0 0 0 0 Closed
2 P2 Sn_MR_TCP 0 0 0 1 TCP
Sn_MR_UDP 0 0 1 0 UDP
Sn_MR_IPRAW 0 0 1 1 IPRAW
1 P1
SO0_MR_MACRAW 0 1 0 0 MAC RAW
SO0_MR_PPPoE 0 1 0 1 PPPoE
SO0O_MR_MACRAW  SO_MR_PPPoE SOCKETO
0 Y S0_MR_PPPoE PPPOE
79 2011-11-11




www_bocon.com.cn

010-51663110

Sn_CR (SOCKET n

W7100A

)[R/W][0xFE4001 + 0x100n][0x00]

SOCKET n
Sn_CR

(0x00)
Sn_IR

Sn_CR
Sn_SR

0x01 OPEN

Sn_MR(P3:P0)

Sn_SR
Sn_MR(P3:P0)
Sn_MR_CLOSE(0x00)
Sn_MR_TCP(0x01)
Sn_MR_UDP(0x02)
Sn_MR_IPRAW(0x03)
S0_MR_MACRAW/(0x04)
S0_MR_PPPOE(0x05)

SOCKET n Sn_MR

Sn_SR
SOCK_INIT(0x13)
SOCK_UDP(0x22)
SOCK_IPRAW(0x32)
SOCK_MACRAW/(0x42)
SOCK_PPPOE(0X5F)

0x02 LISTEN

TCP
SOCKET n
SYN Sn_SR

SOCK_ESTABLISHED
) Sn_SR(3)
TCP
RST Sn_SR

(Sn_MR(P3:P0) = Sn_MR_TCP)
TCP
SOCK_INIT
Sn_SR
SN_SR(0)
‘1’ Sn_SR

TCP
SOCK_LISTEN
SOCK_LISTEN
‘ (SYN/ACK
SOCK_CLOSED
W7100A

0x04 CONNECT

TCP
TCP SYN
(Sn_DIPRO)

Sn_SR

Sn_IR(0) 1
ARP

SYN/ACK

RST SYN/ACK

Sn_SR

SOCKET n

(Sn_IR(s)=1)

TCP (Sn_IR(3)=1)

SOCK_CLOSED

TCP
TCP P [
(Sn_DPORTO)
SOCK_ESTABLISHED

ARP

0x08 DISCON

TCP
“TCP " “TCP

FIN

FIN/ACK Sn_SR

FIN
SOCK_CLOSED
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TCP Sn_IR(3)=1 Sn_SR
SOCK_CLOSED
CLOSE  DISCON Sn_SR CLOSED
RST
Sn_SR SOCK_CLOSED
SOCKET n
0x10 CLOSE
Sn_SR SOCK_CLOSED
SEND TX SOCKET n
0x20 | SEND TX Sn_TX_FSRO SOCKET n TX sn_
TX_RDO
UDP
SEND SEND ARP
0x21 | SEND_MAC
SEND_MAC ARP
SOCKET n
TCP
0x22 | SEND_KEEP
RECV RX (Sn_RX_RDO)
9.2.1.1 SOCKETn RX
0x40 | RECV
(Sn_RX_RSR0) SOCKET n RX (SN_RX_WRO0) SOCKET n
RX (Sn_RX_RDO)
SOCKETO0 SO0_MR(P3:P0)=S0_MR_PPPoE
“How to use ADSL”
0x23 PCON PPPOE ADSL
0x24 PDISCON ADSL
0x25 PCR REQ
0x26 PCN NAK
0x27 PCJ REJECT

Sn_IR (SOCKET n

Sn_IR

Sn_IR

)[R/W][OXFE4002 + 0x100n][0x00]

SOCKET n
Sn_IMR

‘1’ Sn_IR

‘7 Sn_IR

IR(n)
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INT5 TCPIP
7 6 5 4 3 2 1 0
PRECV PFAIL PNEXT | SEND_OK | TIMEOUT | RECV DISCON CON
7 PRECV | PPP
6 PFAIL | PPP PAP
5 PNEXT PPP ADSL
4 SENDOK | SEND OK SEND
3 TIMEOUT | TIMEOUT ARP TCP
2 RECV
1 DISCON FIN/ACK FIN
0 CON SOCKET_ESTABLISHED
Sn_IMR (SOCKET n )[R/W][0XFE402C + 0x100n][OxFF]
SOCKET n Sn_IMR Sn_IR
Sn_IR ‘1 Sn_IMR Sn_IR ‘1
IR(n) ‘1 IMR(n) ‘T INT5
7 6 5 4 3 2 1 0
PRECV PFAIL PNEXT | SEND_OK | TIMEOUT | RECV DISCON CON
PRECV | Sn_IR(PRECV)
! ‘SOCKET=0'  ‘SO_MR(P3:P0) = SO_MR_PPPOE’
PFAIL | Sn_IR(PFAIL)
° ‘SOCKET=0"  ‘SO_MR(P3:P0) = SO_MR_PPPOE'’
PNEXT | Sn_IR(PNEXT)
> ‘SOCKET=0"  ‘SO_MR(P3:P0) = SO_MR_PPPOE’
4 SENDOK | Sn_IR(SENDOK)
3 TIMEOUT | Sn_IR(TIMEOUT)
2 RECV | Sn_IR(RECV)
1 DISCON | Sn_IR(DISCON)
0 CON Sn_IR(CON)
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Sn_SR (SOCKET n

)[R][0xFE4003 + 0x100n][0x00]

SOCKET n Sn_CR
SOCKET n
SOCKET n
0x00 | SOCK_CLOSED DISCON CLOSE ARP TCP
SOCK_CLOSED
0x13 | SOCK_INIT TCP TCP
LISTEN CONNECT
Sn_MR(P3:P0) Sn_MR_TCP OPEN
SOCK_INIT
0x14 | SOCK_LISTEN TCP TCP SYN
LISTEN SOCK_LISTEN
SOCK_LISTEN SOCK_ESTABLISHED
TCP  (Sn_IR(TIME_OUT)=1) SOCK_CLOSED
0x17 | SOCK_ TCP SYN SOCK_LISTEN
ESTABLISHED | CONNETCT SOCK_ESTABLISHED SEND RECV
0x1C | SOCK_ FIN TCP
CLOSE_WAIT TCP DISCON
CLOSE
0x22 | SOCK_UDP UDP Sn_MR(P3:P0)=Sn_MR_UDP OPEN
SOCK_UDP TCP UDP
0x32 | SOCK_IPRAW IPRAW Sn_MR(P3:P0)=Sn_MR_IPRAW OPEN
SOCK_IPRAW  UDP
IP
0x42 | SOCK_ 0 MACRAW S0_MR(P3:P0)=S0_MR_MACRAW oP
MACRAW EN SOCK_MACRAW  UDP
MAC
OX5F | SOCK_PPPOE 0 PPPoOE S0_MR(P3:P0)=S0_MR_PPPOE OPEN
0 SOCK_PPPOE
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Sn_SR
0x15 SOCK_ SYN TCP
SYNSENT SYNSENT  SOCK_INIT SOCK_ESTABLISHED
TCP SYN/ACK
SOCK_ESTABLISHED TCP Sn_IR
(TIMEOUT)=1 SYN/ACK SOCK_CLOSED
0x16 SOCK_ TCP SYN
SYNRECV TCP SYN/ACK
SOCK_ESTABLISHED TCP
(Sn_IR(TIMEOUT)=1) SOCK_CLOSED
0x18 SOCK_FIN_WAIT
O0x1A | SOCK_CLOSING
0X1B | SOCK_TIME_WAIT SOCK_CLOSED
0X1D | SOCK_LAST_ACK
0x01 SOCK_ARP ARP
UDP IPRAW TCP SEND SOCK_ARP
W7100A ARP
SOCK_UDP SOCK_IPRAW  SOCK_SYNSENT
W7100A ARP
(Sn_IR(TIMEOUT)=1) UDP IPRAW
TCP SOCK_CLOSED
UDP IPRAW Sn_DIPR
ARP
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Sn_PORT (SOCKET n
0x100n)][0x0000]

SOCKET
OPEN
SOCKET 0
OxFE4004

8.2 SOCKET n

)JIR/W][(OXFE4004 + 0x100n) — (OxFE4005 +

TCP UDP

5000(0x1388)
OxFE4005

0x13

0x88
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Sn_DHAR (SOCKET n )IR/W][(OXFE4006 + 0x100n) — (OXFE400B +
0x100n)][FF.FF.FF.FF.FF.FF]
SOCKET n SOCKET 0  PPPoE
SO_DHAR PPPOE
UDP IPRAW SEND_MAC SOCKET n
TCP UDP IPRAW CONNECT SEND Sn_DHAR
ARP CONNECT SEND
Sn_DHAR
W7100A PPPOE PPPOE
W7100A PPPOE MACRAW PPPOE
PPPOE PPPOE PPPOE P PPP
ID MR PPPoE ‘1’
SO_DHAR OPEN PPPOE SO_DAHAR
PPPOE OPEN PDHAR
PPPOE CLOSE
SOCKET 0 00.08.DC.01.02.10
OxFE4006 OxFE4007 OxFE4008 OxFE4009 OXFE400A OxFE400B
0x00 0x08 0oxDC 0x01 0x02 0x10
Sn_DIPR (SOCKET n  IP )IR/W][(OXFE400C + 0x100n) — (OXFE400F +
0x100n)][00.00.00.00]
SOCKET n P SOCKET 0  PPPoE
SO_DIPRO PPPOE P
TCP UDP IPRAW PPPoE MACRAW
SOCKET TCP CONNECT TCP
IP TCP TCP
P
UDP IPRAW UDP IPRAW SEND SEND_MAC
IP Sn_DIPR
PPPOE S0_DIPR PPPOE IP
SOCKET 0 IP 192.168.0.11
OxXFE400C OXFE400D OXFE400E OXFE400F
192 (0xCO) 168 (OXA8) 0 (0x00) 11 (0x0B)
Sn_DPORT (SOCKET n )IR/W][(OXFE4010 + 0x100n) — (OXFE4011 +
0x100n)][0x0000]
SOCKET n Sn_DPORT SOCKET 0 PPPOE
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Sn_DPORTO ID
TCP UDP PPPOE
TCP CONNECT Sn_DPORT TCP
UDP SEND SEND_MAC UDP
Sn_DPORT
PPPOE SO_DPORT PPP  ID PPP ID OPEN
PSIDR
SOCKET 0 5000(0x1388)

OxFE4010

OxFE4011

0x13

0x88

Sn_MSSR (SOCKET n
0x100n)][0x0000]

)IR/W][(OXFE4012 + 0x100n) — (OXFE4013 +

SOCKET n MTU MTU
Sn_MSSR
TCP UDP PPPoE MR(PPPOE)=1 TCP UDP
MTU PPPoOE MTU
IPRAW MACRAW MTU MTU
MTU MTU
TCP UDP MTU W7100A M
TU
TCP MTU MSS MSS T
CP MSS
UDP TCP MTU
W7100A ICMP MTU IR(FMTU)=1 UDP
SOCKET Sn_MSSR FMTU OPEN
(MR(PPPOE)='0") PPPOE (MR(PPPOE)="1")
MTU MTU
TCP 1460 1~ 1460 1452 1~ 1452
UDP 1472 1~ 1472 1464 1~ 1464
IPRAW 1480 1472
MACRAW 1514
SOCKET 0 MSS 1460 0x05B4
OxFE4012 OxFE4013
0x05 0xB4
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Sn_PROTO (SOCKET n )[R/W][0xFE4014 + 0x100n][0x00]
1 IP IP
IPRAW Sn_PROTO OPEN
SOCKET n IPRAW Sn_PROTO
Sn_PROTO 0X00~O0XFF W7100 A TCP (0x06 ) UDP
(Ox11)

IANA Internet assigned numbers authority
http://www.iana.org/assignments/protocol-numbers
ICMP 0x01 0x02

Sn_TOS (SOCKET n )[R/W][OXFE4015 + 0x100n][0x00]
TOS 1P P OPEN

http://www.iana.org/assignments/ip-parameters.

Sn_TTL (SOCKET n )[R/W][OXFE4016 + 0x100n][0x80]
IP P TTL OPEN

http://www.iana.org/assignments/ip-parameters

Sn_RXMEM_SIZE (SOCKET n )[R/W][OXFE401E + 0x100n][0x02]
SOCKET RX
SOCKET RX 1 2 4 8K 2K 8
SOCKET Sn_RXMEM_SIZE 16K

SOCKET 0 8KB, SOCKET 1 2KB
1 SOCKET 0 : 8KB, SOCKET 1: 2KB

OxFE401E OxFE411E
0x08 0x02
2 SOCKET 2:1KB, SOCKET 3: 1KB
OxFE421E OxFE431E
0x01 0x01
3 SOCKET 4: 1KB, SOCKET 5: 1KB
OxFE441E OxFE451E
0x01 0x01
4 SOCKET 6: 1KB, SOCKET 7 : 1KB
OxFE461E OxFE471E
0x01 0x01
1~ 4 SOCKET (Sn_RXMEM_SIZEgyy) 16K
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Sn_TXMEM_SIZE (SOCKET n

SOCK
8K

ET

X SOCKET TX

2K 8 SOCKET TX

5 SOCKET 0: 4KB, SOCKET 1 : 1KB
OXFE401F

OXFE411F

0x04

0x01

6 SOCKET 2 : 2KB, SOCKET 3: 1KB
OXFE421F

OXFE431F

0x02

0x01

7 SOCKET 4 : 2KB, SOCKET 5 : 2KB
OXFE441F

OXFE451F

0x02

0x02

8 SOCKET 6 : 2KB, SOCKET 7 : 2KB

)[R/W][OXFE401F + 0x100n][0x02]

1 2 4
Sn_TXMEM_SIZEgum 16K

OXFE461F OXFE471F
0x02 0x02
5~ 8 SOCKET (SN_TXMEM_SIZEsyy) 16K
Sn_TX_FSR (SOCKET n )IRI[(OXFE4020 + 0x100n) —
(OXFE4021 + 100n)][0x0000]
SOCKET n TX
Sn_TX_FSR TX TX
Sn_TX_FSR Sn_TX_FSR TX
SEND SEND_MAC
TCP DATA/ACK
Sn_TX_FSR Sn_IR(SENDOK)=1
Sn_TX_FSR
SO_TX_FSRO 2048
OXFE4020 OXFE4021
0x08 0x00
Sn_TX_RD (SOCKET n )IRI[(OXFE4022 + 0x100n) — (OXFE4023 +
0x100n)][0x0000]
TX SOCKET n
SEND Sn_TX_RD Sn_WR_WR

Sn_TX_RD Sn_TX_WR

89

2011-11-11




www_bocon.com.cn 010-51663110

OxFE4022, OxFE4122, OxFE4222, OxFE4322,
OxFE4422, OXFE4522, OXFE4622, OXFE4722 OxFE4023, OXFE4123,
OxFE4223, OXFE4323, 0XxFE4423, OXFE4523, OXFE4623, OXFE4723

Sn_TX_WR (SOCKET n )[RIW][(OXFE4024 + 0x100n) —
(OXFE4025 + 0x100n)][0x0000]

OxFE4024, OxFE4124, OxFE4224, OxFE4324, OxFE4424, OxFE4524, OxFE4624,

OxFE4724 OxFE4025, OxXFE4125, OXFE4225, OXxFE4325, OXFE4425,
OxFE4525, OxFE4625,0xFE4725
SO_TX_WR 2048(0x0800)
OXFE4024 OXFE4025
0x08 0x00
1.  Sn_TXMEM_SIZE(n) n TX SBIUFBASEADDRES(n)
SMASK(n)
2. Sn_TX_WRO SMASK(n) * n TX
dst_mask
3. dst_mask SUBFBASEADDRESS(n) (dst_ptr)
dst_ptr
n TX SBUFBASEADDRESS(n)
Sn_TX_WR Sn_CR n
SEND TCP
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Chip Base Address = OxFEQDOO, 512(0x0200) bytes send

0xFECO0D
Socket 7 (2K) | oxreRsao ” RN
Socket 6 (ZK) | guresoon T ERIRE
Socket 5 (2K) | oureagoo 3 If 50_TX_WRO = Ox8FEE,
_;' Real Physical Address is
Socket 4 (2K) | gypennon DXFEBOOO + {OXBFEE & Dx07FF)
Socket 3 (2K) | gurpogon S Socket 0 TR
Socket 2 (2K) | ourroo00 ¢
Socket 1 (2K) | guresson &
Socket 0 {2“} xFER00D s OxFEROOD
OXFEBS00
18bytes o, rearee e T
‘1__-.\1.
OXFES800 - OXFESTEE = 0x12, | ™
18 bytes write "x.
Socket 0 and remain 494 bytes,
And physical Address Y
changes to OxFES000 5
\
OxFES000
OxFEBB0D
Real Physical Address is
0xFEBOO0 + 0x01EE{494) = OxFESTEE.
SO TX WRO is
Socket 0 O%BFEE + 0x0200 = (x%1EE
.'}';IIII
OXFEB1EE L
)
494 bytes e
OxFEROD0~—"
8.3
Sn_RX_RSR (SOCKET n )IR][(OXFE4026 + 0x100n) — (OXFE4027 +
0x100n)][0x0000]
n  RX Sn_Rx_RD Sn_Rx WR
SOCKET n Sn_CR RECV

OxFE4026, OXFE4126,

OxFE4226, OxFE4326, OxFE4426, OXxFE4526, OxFE4626, OXxFE4726
OxFE4027, OxFE4127, OxFE4227, OxFE4327, OxFE4427, OxFE4527, OxFE4627,

OxFE4727
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S0_RX_RSRO
OxFE4026

2048(0x0800)
OxXFE4027

0x08

0x00

RX

Sn_RX_RD (SOCKET n
(OXFE4029 + 0x100n)][0x0000]

)[R/W][(OXFE4028 + 0x100n) —

OxFE4028,

OxFE4128, OxFE4228, 0XFE4328, OXFE4428, OXFE4528, OXFE4628, OXFE4728
OxXFE4029, OxFE4129, OXxFE4229, OXFE4329, OxFE4429, OXFE4529, OxFE4629,

OXFE4729
S0_RX_RD02048 (0x0800)
0x0428 0x0429
0x08 0x00
1.  Sn_RXMEM_SIZE(n) n RX
SOCKETn RX RMASK(n)

2. Sn_RX_RDO RMASK(n) *

(src_mask)

3. src_mask RBUFBASEADDRESS(n)

src_ptr

RX

Sn_

Sn_RX_RD

CR
TCP

Sn_RX_WR (SOCKET n
(OXFE402B + 0x100n)][0x0000]

RECV

RBUFBASEADDRESS(n)

RX

RBUFBASEADDRESS(n)

)IRIW][(OXFE402A + 0x100n) —

OxFE402A,

OXFE412A, OXFE422A, OXFE432A, OXFE442A, OXFE452A, OXFE462A, OXFE472A
OxFE402B, OxFE412B, OxFE422B, OxFE432B, OxFE442B, OxFE452B,
OxFE462B, OXFE472B

S0_RX_WRO 2048(0x0800)
OXFE402A OXFE402B
0x08 0x00
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Sn_FRAG (SOCKET n )IRIW][(OXFE402D + 0x100n) — (OXFE402E +
0x100n)][0x4000]
P P W7100A P Sn_FRAG |
P OPEN
Sn_FRAGO = 0x4000
OxFE402D OxXFE402E
0x40 0x00
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9
W7100A 8051 MCU TCPI/IP
W7100A
TCP UDP IPRAW MACRAW
9.1
W7100A 8051 MCU TX/RX
® 1 MCU
1.
8051 3 “ "
2.
CKCON O0x8E WTST 0x92 CKCON 0x8E
WTSR 0x92 0~7
W7100A CKCON 0~7 WTST 0x92 4~7
W7100A 2.4
HSFR 1
2 7
EA=0; /I Disable all interrupts
CKCON = 0x01; /I Set data memory access time
WTST = 0x06; /I Set code memory access time
3.
1) W7100A
W7100A TMOD PCON SCON
TMOD(89H) /
GATE CIT M1 Mo GATE CIT M1 Mo

9.1 Timer / Counter

Mo Mode

|| O] O

0
1
0
1
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PCON(87H): SMOD
SMOD - -
9.2
Mode SMOD =0’ SMOD =1’
1,3 Timer/Counter 1 Timer/Counter 1
2 XTAL 1/4 XTAL 1/2
SCON(98H) UART
SMo SM; SM;> REN TBsg RBsg TI RI
9.3 UART
SMo SM;y Mode
0 0 0
0 1 1
1 0 2
1 1 3
SM, 2 3 ‘1’ 9 1
9 ‘0
REN ‘1
TBsg 2 3 8
RBsg 2 3 8
TI
RI
2)
3) 6.6 W7100A
timerl
TH1 = 256 — ((K * 88.4736MHz) / (384 * baud rate))
K="'1"at SMOD =0, K="'2"at SMOD =1’
timer2
(RCAP2H, RCAP2L) = 65536 — (88.4736MHz / (32 * baud rate))
Timerl 2 SMOD=1 = 88.4736MHz = 115200
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ET1=0; /l Timerl INT disable
TMOD = 0x20; /I TIMER MODE2
PCON |=0x80; //SMOD =1
TH1 = OxFC; /I x2 115200(SMOD = 1) at 88.4736MHz
TR1 =1, /I Start the TIMER1
SCON = 0x50; /l Serial MODE1, REN =1, TI=0,RI=0
ES =0; /I Serial interrupt disable
RI=0; /I Receive interrupt disable
TI=0; /I Transmit interrupt disable
4) TCPIP TCPIP INTLEVEL
0x2B00
INTLEVEL 0x2B00

IINCHIP_WRITE (INTLEVELO, 0x2B);

IINCHIP_WRITE (INTLEVELO + 1, 0x00);//write low byte of INTLEVEL TCPIPCore register

[lwrite high byte of INTLEVEL TCPIPCore register

) 2
1.
1 SHAR
SHAR MAC MAC
IEEE MAC MAC
http://www.ieee.org/, http://standards.ieee.org/regauth/oui/index.shtml
2 GAR
SUBR
SIPR IP
2.
1 RTR RTR ‘I’ ‘100us’
2 RCR
() 3 SOCKET n TX/RX
TX/RX 16K 16K
8 SOCKET 1K 2K 4K 8K TX RX
16K TXmax = 16KB, RXmax = 16KB
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In case of, assign 2KB rx, tx memory per SOCKET
{
gS0_RX_BASE = 0xFE0000(Chip base address) + OxFEC000(Internal RX buffer address); // Set base
address of RX memory for SOCKET 0

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

gS0_RX_MASK = 2K — 1; // OxO7FF, for getting offset address within assigned SOCKET 0 RX memory
gS1_RX_BASE = gSO_RX_BASE + (gS0_RX_MASK + 1);

9S1_RX_MASK = 2K — 1;

gS2_RX_BASE = gS1_RX_BASE + (gS1_RX_MASK + 1);

0S2_RX_MASK = 2K — 1;

gS3_RX_BASE = gS2_RX_BASE + (gS2_RX_MASK + 1);

0S3_RX_MASK = 2K — 1;

9S4 _RX_BASE = gS3_RX_BASE + (gS3_RX_MASK + 1);

0S4 _RX_MASK = 2K — 1;

gS5_RX_BASE = gS4 RX_BASE + (gS4_RX_MASK + 1);

gS5_RX_MASK = 2K — 1;

gS6_RX_BASE = gS5_RX_BASE + (gS5_RX_MASK + 1);

gS6_RX_MASK = 2K — 1;

gS7_RX_BASE = gS6_RX_BASE + (gS6_RX_MASK + 1);

gS7_RX_MASK = 2K — 1;

gS0_TX_BASE = OxFEO000(Chip base address) + OxFE8000(Internal TX buffer address); // Set base
address of TX memory for SOCKET 0O

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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W7100A

sn_TXMEM_5IZE(ch) = ZK,;

Chip base address = OxFEDOO0

OxFECOM
Socket 7

OxFEBS0D

]

Socket &

OxFEBQOD
Socket 5

OxFEABDD
Socket 4

O FEADOD
Socket 3

OxFEGE00
Socket 2

OxFESDDO
Socket 1

OxFEBBLRD
Socket 0

OxFEBDDO

g57_TX_BASE = OxFEBB0O
g57_TX_MASK = Ox07FF

g56_TX_BASE = OxFEBOOO
g56_TX_MASK = OxO7FF

g55_TX_BASE = OxFEABOO
£55_TX_MASK = OxO7FF

gS4_TX_BASE = OxFEAQOD
g54_TX_MASK = DxO7FF

g53_TX_BASE = OxFE9800
g53_TK_MASK = Ox07FF

g52_TX_BASE = OxFE9000
852_TX_MASK = OxO7FF

g51_TX_BASE = OxFEBS00
g51_TX_MASK = 0x07FF

g50_TX_BASE = OxFEBOOO
g50_TX_MASK = 0xO7FF

{a) TX memory allocation

Sn_REMEM SIZE(ch) = 2K,

Chip base address = OxFEQDOD

Socket 7

OxFEFE00
Sockel &

OxFEFDOD
Socket 5

OxFEES0Q
Socket 4

OxFEEQOQ
Socket 3

OxFEDBOD
Socket 2

O FECODD
Socket 1

OxFECa00
Socket 0

OxFECORO

W7100A

g57_RX_BASE = OxFEF800
gS7_RX_MASK = 0xO7FF

g56_RX_BASE = OxFEF000
g56_RX_MASK = OxO7FF

g55_RX_BASE = 0xFEES00
855_RX_MASK = DxO7FF

g54_RX_BASE = OxFEEQ0O
g54_RX_MASK = OxO7FF

253_RX_BASE = DxFEDBOO
853_RX_MASK = OxO7FF

g52_RX_BASE = OxFEDODO
g52_RX_MASK = OxO7FF

g51_RX_BASE = OxFEC800
g51_RX_MASK = Ox07FF

g50_RX_BASE = OxFEC0DO
gS0_RY_MASK = DxOTFF

(b} RY memory allocation

9.1 SOCKET

Ping

n TX/RX

W7100A
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9.2
W7100A TCP UDP IPRAW MACRAW
W7100A 8
9.2.1 TCP
TCP TCP IP IP /
“TCP “TCP SYN
TCP TCP
TCP TCP
9.2TCP
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9.2.1.1 TCP
9.3TCP
m  SOCKET
TCP W7100 A
W7100A 8 Sn_MR P3:PO Sn_PORTO TCP
OPEN OPEN Sn_SR
SOCK_INIT
TCP TCP TCP
{
START:

Sn_MR = 0x0001;

Sn_PORT = source_port;

/I sets TCP mode

/I sets source port number

100
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Sn_CR = OPEN; /I sets OPEN command
/* wait until Sn_SR is changed to SOCK_INIT */
if (Sn_SR != SOCK_INIT) Sn_CR = CLOSE; goto START;

}
|
LISTEN TCP

{

/* listen SOCKET */

Sn_CR = LISTEN;

/* wait until  Sn_SR is changed to SOCK_LISTEN */

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

Sn_SR SOCK LISTEN SYN Sn_SR
SOCK_SYNRECV SYN/ACK

{

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. ¥/

}
{

if (Sn_SR == SOCK_ESTABLISHED) goto ESTABLISHED stage;
}
|

TCP

{

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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{
if (Sn_RX_RSR != 0x00000000) goto Receiving Process stage;
}
1 Sn_IR RECV =1
Sn_IR RECV T W7100A Sn_IR RECV
Sn_IR RECV Sn_IR RECV
Sn_IR RECV
|
RX TCP
RX W7100A
W7100A RX
wizmemcpy W7100A wizmemcpy.c
W7100A “W7100A ? “W7100A
8 wizmemcpy
W7100A TCPIP
‘OXFE’ TCPIP TCPIP
DPXO0 ‘OXFE’ wizmemcpy “W7100A
{

/* first, get the received size */

len = Sn_RX_RSR; /I len is received size

[* calculate offset address */

src_mask = Sn_RX_RD & gSn_RX_MASK; /I src_mask is offset address
/* calculate start address(physical address) */

src_ptr = gSn_RX_BASE + src_mask; Il 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;
wizmemcpy((OxFEOO0O0O + 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 */

102 2011-11-11




www_bocon.com.cn 010-51663110

left_size = len — upper_size;

wizmemcpy((OxFEOO0O0O + src_ptr), (0x000000 + destination_address), left_size);

else

copy len bytes of src_ptr to destination_address */
wizmemcpy((OxFEOO00O + src_ptr), (0x000000 + destination_address), len);
}
/*increase Sn_RX_RD as length of len */
Sn_RX_RD +=len;
[* set RECV command */

Sn_CR = RECV;

}
wizmemcpy Flash 0x0800
[ /
X
MSS MSS
SEND
SEND SEND SEND
‘OXFE’ TCPIP
{
[* 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; /I 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), (OXxFEOOOO + 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), (OXFEOOQO + gSn_TX_BASE), left_size);
}
else
{/* copy len bytes of source_addr to dst_ptr */
wizmemcpy((0x000000 + source_addr), (OXFEOOOO + dst_ptr), len);
}
/* increase Sn_TX_WR as length of len */
Sn_TX WR +=send_size;
[* set SEND command */

Sn_CR = SEND;

}
| FIN
FIN
{
if (Sn_IR(DISCON) ==‘1") 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. */
}
{
if (Sn_SR == SOCK_CLOSE_WAIT) goto CLOSED stage;
}
[ ] /
FIN
{ /*set DISCON command */
Sn_CR = DISCON;
}
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|
DISCON

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. */
}
{
if (Sn_SR == SOCK_CLOSED) goto CLOSED stage;
}
|
SYN SYN/ACK
DATA/ACK FIN FIN/ACK
TCP RTR RCR
TCP Sn_SR SOCK_CLOSED TCP
{
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. */
}
{
if (Sn_SR == SOCK_CLOSED) goto CLOSED stage;
}
]

TCP

{/* clear the remained interrupts of SOCKET n*/
Sn_IR = OxXO00FF;
IR(n) =‘1";
/* set CLOSE command */
Sn_CR = CLOSE;
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9.21.2 TCP
‘CONNECT TCP “9.2.1.1 TCP
9.4TCP
|
TCP SYN TCP ARP
TCP
{
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
UDP TCP
UDP
UDP P
UDP
UDP
9.5 UDP
9221
UDP
255.255.255.255
A B C A B C
A B C ARP ARP
255.255.255.255 A B
C A B C ARP
® IP
IP 222.98.173.123 255.255.255.0 IP 222.98.173.255
HOST IP 222.098.173.123 11011110.01100010.10101101.01111011
Bit Complement Subnet mask 000.000.000.255 00000000.00000000.00000000.11111111
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Bitwise OR - -
Broadcast IP 222.098.173.255 11011110.01100010.10101101.121111111
|
UDP W7100A
8 UDP UDP Sn_MR P3:PO
Sn_PORTO OPEN OPEN Sn_SR
SOCK_UDP
{
START:
Sn_MR = 0x02; /* sets UDP mode */
Sn_PORT = 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,

[ |
UDP TCP “9.2.1.1TCP "
{
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. */
}
{
if (Sn_RX_RSR = 0x00000000) goto Receiving Process stage;
}
|
UDP RX
9.6 UDP
UDP 8
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IP UDP UDP
UDP “255.255.255.255”

RX

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

src_ptr = gSn_RX_BASE + src_mask; /I 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_addr */
upper_size = (gSn_RX_MASK + 1) — src_mask;
wizmemcpy((OXxFEOO0O + src_ptr), (0x000000 + header_addr), upper_size);
/* update header_addr*/
header_addr += upper_size;
/* copy left_size bytes of gSn_RX_ BASE to header_addr */
left_size = header_size — upper_size;
wizmemcpy((OxFEOO0O + gSn_RX_BASE), (0x000000 + header_addr), left_size);
/* update src_mask */
src_mask = left_size;

}

else

{I* copy header_size bytes of get_start_address to header_addr */
wizmemcpy((OXxFEOO0O + src_ptr), (0x000000 + header_addr), 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 */
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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((OxFEO00O + 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((OxFEOO0O + gSn_RX_BASE), (0x000000 + destination_addr), left_size);
}
else
{/* copy len bytes of src_ptr to destination_addr */
wizmemcpy((OxFEOO0O + src_ptr), (0x000000 + destination_addr), get_size);
}
[* increase Sn_RX_RD as length of len + header_size */
Sn_RX_RD = Sn_RX_RD + get_size + header_size;
[* set RECV command */

Sn_CR = RECV;

TX MTU MTU

Sn_DIPRO “255.255.255.255”

{I* first, get the free TX memory size */

FREESIZE:
freesize = Sn_TX_FSR;
if (freesize < len) goto FREESIZE; /I 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 */
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dst_mask = Sn_TX_WR & gSn_TX_MASK; /I dst_mask is offset address
/* calculate start address(physical address) */
dst_ptr = gSn_TX_BASE + dst_mask; /I dst_ptr is physical start address
/* if overflow SOCKET TX memory */
if ( (dst_mask + len) > (gSn_TX_MASK + 1))
{/* copy upper_size bytes of source_address to dst_ptr */
upper_size = (gSn_TX_MASK + 1) — dst_mask;
wizmemcpy((0x000000 + source_address), (OXFEOOOO + dst_ptr), upper_size);
/* update source_address */
source_address += upper_size;
/* copy left_size bytes of source_address to gSn_TX_ BASE */
left_size = send_size — upper_size;
wizmemcpy((0x000000 + source_address), (OXFEOOOO + gSn_TX_BASE), left_size);
}

else
{/* copy len bytes of source_address to dst_ptr */
wizmemcpy((0x000000 + source_address), (OXFEOOOO + dst_ptr), len);
}
/* increase Sn_TX_WR as length of len */
Sn_TX_WR += len;
/* set SEND command */

Sn_CR = SEND;

SEND

UbP
ARP ARP UDP

{/* check SEND command completion */
while(Sn_IR(SENDOK)=='0") /* wait interrupt of SEND completion */
{/* check ARP+o */
if (Sn_IR(TIMEOUT)=="1") Sn_IR(TIMEOUT)="1"; goto Next stage;
}
Sn_IR(SENDOK) = ‘1’; /* clear previous interrupt of SEND completion */
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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). */

{/* clear remained interrupts */
Sn_IR = OxO00FF;
IR(n) =1";
/* set CLOSE command */
Sn_CR = CLOSE;

}
9.2.2.2
A B C
A B C A IGMP
IP
“ - P " « ”
“01:00:5€:00:00:00" “01:00:5e:7f:ff:ff" IP
D “224.0.0.0" % 239.255.255.255 "
http://www.iana.org/assignments/multicast-addresses 6 23
4 IP IP “244.1.1.117
“01:00:5€:01:01:0b” RFC1112 http://www.ietf.org/rfc.html
W7100A IGMP
“JOIN” “LEAVE”
“REPORT”
W7100A IGMP v1 v2 IPRA
W IGMP
[
W7100A 8 Sn_DHARO
Sn_DIPRO IP Sn_PORTO0 Sn_DPORTO
Sn_MR P3:P0 UDP Sn_MR MULTI ‘1 OPEN
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Sn_SR OPEN SOCK_UDP
{
START:
/* set Multicast-Group information */
Sn_DHARO = 0x01; [* set Multicast-Group H/W address(01:00:5e:01:01:0b) */
Sn_DHAR1 = 0x00;
Sn_DHAR2 = 0x5E;
Sn_DHARS3 = 0x01;
Sn_DHAR4 = 0x01;
Sn_DHARS = 0x0B,;
Sn_DIPRO = 211; [* set Multicast-Group IP address(211.1.1.11) */
Sn_DIPR1 =1,
Sn_DIPR2 =1,
Sn_DIRP3 = 11,
Sn_DPORT = 0x0BB8; /* set Multicast-Group Port number(3000) */
Sn_PORT = 0x0OBBS; /* 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;
}
|
“9.2.2.1 K
|
“9.2.2.1 K
L /

TX SEND

{I* first, get the free TX memory size */

FREESIZE:

freesize = Sn_TX_FSR;
if (freesize < len) goto FREESIZE; /l'len is send size
[* calculate offset address */

dst_mask = Sn_TX_WR & gSn_TX_MASK; /I dst_mask is offset address

113

2011-11-11




www_bocon.com.cn

010-51663110

/* 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;

/* update source_addr*/
source_addr += upper_size;
[* copy left_size bytes of source_addr to gSn_TX BASE */

left_size = len — upper_size;

}
else
{/* copy len bytes of source_addr to dst_ptr */
wizmemcpy((0x000000 + source_addr), (OxFEOOOO + dst_ptr), len);
}
/* increase Sn_TX_WR as length of len */
Sn_TX WR += send_size;
[* set SEND command */

Sn_CR = SEND;

wizmemcpy((0x000000 + source_addr), (OXFEOOOO + dst_ptr), upper_size);

wizmemcpy((0x000000 + source_addr), (OXFEOOOO + gSn_TX_BASE), left_size);

{I* check SEND command completion */
while(Sn_IR(SENDOK)=="'0"); /* wait interrupt of SEND completion */

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

}
n /
“9.2.2.1 ”

9.23 IPRAW

IPRAW P TCP UDP IPRAW

ICMP 0x01  IGMP 0x02 ICMP ‘PING’ IGMP v1/v2
W7100A SOCKET n IPRAW
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IPRAW IPRAW IP
IANA http://www.iana.org/assignments/protocol-numbers
Sn_PROTO W7100A IPRAW TCP 0x06
UDP 0x11 IPRAW ICMP
IGMP
9.7 IPRAW
|
Sn_MR P3:PO IPRAW OPEN
OPEN Sn_SR SOCK_IPRAW

{
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;
}
|

“0.2.2.1 ”
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n
RX IPRAW IPRAW
PACKET-INFO DATA packet
Destination IP Address gﬁi Sp];zzaikoeft Real Data
4 Bytes | 2Bytes | Size speicified in PACKET-INFO g
9.8 IPRAW
IPRAW 6 IP
IPRAW UDP IPRAW
“9.9.9.1 "
RX
[ | /
X MTU IPRAW
UbDP “9.2.2.1 K
[ | /
UbDP “9.2.2 UDP”
[ | /
UDP “9.2.2 UDP”
9.2.4 MACRAW
MACRAW MAC
MACRAW 0 MACRAW 1-7
“ TCPIP " NIC 1-7
“ TCPIP " W7100A “ TCPIP v TCPIP
” 1] TCPIP ” 8
“ TCPIP " MACRAW “ TCPIP K
8 MACRAW 1-7
MACRAW MACRAW
“ TCPIP " MACRAW 6
6 2 MAC
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9.9 MACRAW

|
Sn_MR P3:P0O MACRAW “OPEN”"
“OPEN” Sn_SR “SOCK_MACRAW”
IP IP “MACRAW”
{
START:

[* sets MAC raw mode */

SO0_MR = 0x04;

[* sets OPEN command */

SO0_CR = OPEN;

/* wait until Sn_SR is changed to SOCK_MACRAW */

if (SO_SR = SOCK_MACRAW) SO_CR = CLOSE; goto START;

“9.2.2.1 ”

RX MACRAW MACRAW
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PACKET-INFO DATA packet CRC
Byte size of Real Data Cyclic Redundancy
DATA packet Destination MAC Source MAC Type Payload Check
(6Bytes) (6Bytes) (2Bytes) (46~1500Bytes)
- > L
2 Bytes Size speicified in PACKET-INFO 4 Bytes
9.10 MACRAW
MACRAW 4 CRC
6 MAC 6 MAC 2 “
" 46~1500 “ " ARP IP

(http://www.iana.org/assignments/ethernet-numbers)

/* calculate offset address */
src_mask = SO_RX_RD & gS0_RX_MASK; /I src_mask is offset address
/* calculate start address(physical address) */
src_ptr = gSO0_RX_BASE + src_mask; /I src_ptr is physical start address
/* get the size of packet */
len = get_Byte_sizeof DATA_packet(); /I 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((OxFEOO0O0O + 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((OxFEO0OQO + src_ptr), (0x000000 + destination_address), len);
}
/* increase Sn_RX_RD as length of len */
SO0_RX_RD +=len;
/* extract 4 bytes CRC from internal RX memory and then ignore it */
wizmemcpy((OxFEOO00O + src_ptr), (0x000000 + dummy), len);

/* set RECV command */
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SO0_CR = RECYV,
}
RX MACRAW RX
MACRAW
RX MACRAW
. RX
SO0 MR MF “1”
{
START:
/* sets MAC raw mode with enabling MAC filter */
SO_MR = 0x44;
/* sets OPEN command */
SO0_CR = OPEN;
/* wait until Sn_SR is changed to SOCK_MACRAW */
if (Sn_SR = SOCK_MACRAW) SO_CR = CLOSE; goto START;
}
RX 1528 — “INFO(2)+ DATA
packet(8) + CRC(4)"
MACRAW
{/* check the free size of internal RX memory */
if((SO_RXMEM_SIZE(0) * 1024) — SO_RX_RSR(0) < 1528)
{
received_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 internal RX memory */

while(recved_size > 0)

{/* calculate offset address */
src_mask = SO_RX_RD & gSO_RX_MASK; // src_mask is offset address
/* calculate start address(physical address) */
src_ptr = gS0_RX_BASE + src_mask; // src_ptr is physical start address
/* if overflow SOCKET RX memory */
If((src_mask + len) > (gSO0_RX_MASK + 1))
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}

}

}

{/* copy upper_size bytes of get_start _address to destination_address */

upper_size = (9SO0_RX_MASK + 1) — src_mask;

wizmemcpy((OxFEOO00O + 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((OXxFEOOO0O + src_ptr), (0x000000 + destination_address), left_size);

else

{

}

/* copy len bytes of src_ptr to destination_address */

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

/* increase Sn_RX_RD as length of len */

SO0_RX_RD +=len;

/* extract 4 bytes CRC from internal RX memory and then ignore it */

wizmemcpy((0OXFEOO00O0 + src_ptr), (0x000000 + dummy), len);

/* calculate the size of remained data in internal RX memory*/

recved_size =recved_size — 2 —len — 4;

/* Reopen the SOCKET */

/* sets MAC raw mode with enabling MAC filter */

SO0_MR = 0x44; /* or SO_MR = 0x04 */

/* sets OPEN command */

S0_CR = OPEN;

/* wait until Sn_SR is changed to SOCK_MACRAW */

while (SO_SR != SOCK_MACRAW);

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

{/* This block is same as the code of “Receiving process” stage*/

X MTU
MACRAW 60
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{/* first, get the free TX memory size */
FREESIZE:
freesize = SO_TX FSR;
if (freesize < send_size) goto FREESIZE;
[* calculate offset address */
dst_mask = Sn_TX_WR & gSn_TX_MASK; /I dst_mask is offset address
/* calculate start address(physical address) */

dst_ptr = gSn_TX_BASE + dst_mask; /[ dst_ptr is physical start address

/* if overflow SOCKET TX memory */
if ( (dst_mask + len) > (gSn_TX_MASK + 1))
{/* copy upper_size bytes of source_addr to dst_ptr */
upper_size = (gSn_TX_MASK + 1) — dst_mask;
wizmemcpy((0x000000 + source_addr), (OXFEOOOO + dst_ptr), upper_size);
/* update source_addr*/
source_addr += upper_size;
/* copy left_size bytes of source_addr to gSn_TX BASE */
left_size = len — upper_size;
wizmemcpy((0x000000 + source_addr), (OXFEOOO0O + gSO_TX_BASE), left_size);
}
else
{/* copy len bytes of source_addr to dst_ptr */
wizmemcpy((0x000000 + source_addr), (OXFEOOOO + dst_ptr), len);
}
/* increase Sn_TX_WR as length of len */
SO0 _TX WR +=send_size;
[* set SEND command */

S0_CR = SEND;

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

“9.2.21 ”
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10
10.1
Vb -0.51t0 3.6 \%
Vin -0.5t0 5.5 (5V tolerant) \%
0t03.3 (GPIO)
Vour \
-0.5 to 3.6 (Others)
Iin 15 mA
lout 2to 8 mA
Top -40 to 80 °C
Tste -55t0 125 °C
10.2
Voo -55°C  125°C 3.0 3.3 3.6 \
Vi 2.0 55 \
Vi -05 0.8 Y
Von IoH=2 ~ 16 mA 2.4 Y,
Vo loL=-2~-12 mA 04 | v
l Vin = Vop 5 pA
lo Vout = Vop 2 8 mA
10.3 ( 3.3V)
IBoot Boot 250 mA
e 220 mA
I Active 8 SOCKET 220 mA
IPower—down 108 mA
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10.4

{RESET ",. ,f

L 1

e L

’ 2
PLOCK 5
(internal) :
Min Max
1 Reset Cycle Time 2us -
2 PLL Lock-in Time 50 us 10 ms
ALE signal for external memory
I I I I
| | |
| | | |
i tAI_E .-i-'i Tmn | ri
Min Max
ALE signal duration = ALECON register value + 1 clock
taLe 1 clock 256 clock
(clock speed = 88.4736MHz)
External memory access period = 3us + EXTWTST
Taccess 3us 744us
register value
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10.5

25 MHz

(25 )

+30 ppm

7pF

1 ~ 500uW ( 100uW)

18pF

(25 )

+3ppm / year Max

10.6

1:1

1:1

350 uH

350 uH

PHY
PHY

MDI/MDIX

PHY

124 2011-11-11




www_bocon.com.cn

010-51663110

11 IR Reflow Temperature Profile (Lead-Free)

Moisture Sensitivity Level: 3

Dry Pack Required: Yes

Average RAMp-Up Rate
(TSmax to Tp)

3° C/second max.

Preheat
— Temperature Min (TSpn)
— Temperature Max (TSmax)

— Time (tSmin tO tSmax)

150 °C
200 °C
60-180 seconds

Time maintained above:

— Temperature (TL) 217 °C
— Time (tL) 60-150 seconds
Peak/Classification Temperature (Tp) 260 +0 °C

Time within 5 °C of actual Peak Temperature (tp)

20-40 seconds

RAMp-Down Rate

6 °C/second max.

Time 25 °C to Peak Temperature

8 minutes max.

125

2011-11-11




www_bocon.com.cn 010-51663110

12

12.1 LQFP 100

DO
D+ @ O,
75 51 ‘/—
_1100000000004000000000000
nE ! m
= . @F
= | =
= ' =R
= TTTE9e
Ao B,
HERRER |||!||||||1|||'

©1 WITH PLATING
?"“ Rn
BB R
L) | |GAGE F;LLANE . .
[ S| - %‘3 ® |4 ®
-+ B
L
Ty L BASE )
(4X) METAL / 2O,
DETAIL A
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MIN. NOM. MAX. MIN. NOM. MAX.
A - - 1.60 - - 0.063
Aq 0.05 - 0.15 0.002 - 0.006
Az 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
C1 0.09 - 0.16 0.004 - 0.006
D 15.85 16.00 16.15 0.624 0.630 0.636
D, 13.90 14.00 14.10 0.547 0.551 0.555
E 15.85 16.00 16.15 0.624 0.630 0.636
E: 13.90 14.00 14.10 0.547 0.551 0.555
@ 0.50 BSC 0.020 BSC
L 0.45 0.60 0.75 0.018 0.024 0.030
L, 1.00 REF 0.039 REF
R 0.08 - - 0.003 - -
R> 0.08 - 0.20 0.003 - 0.008
S 0.20 - - 0.008 - -

0° 3.5° 7° 0° 3.5° 7°

0, 0° - - 0° - -
0, 12° TYP 12° TYP
03 12°TYP 12° TYP

Note :

To be determined at seating plane |- C 1

Dimensions ‘D;" and ‘E;’ do not include mold protrusion. D, and ‘E;" are maximum

plastic body size dimensions including mold mismatch.

Dimension ‘b’ does not include dambar protrusion. Dambar cannot be located on the

lower radius or

the foot.

Exact shape of each corner is optional

These Dimensions apply to the flat section of the lead between 0.10mm and 0.25mm

from the lead tip.

A, is defined as the distance from the seating plane to the lowest point of the package

body.

Controlling dimension : Millimeter

Reference Document : JEDEC MS-026 , BED.
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12.2 QFN

mm

64

O|ooafClal

£ |bbbiC|B

/ [=\EE
—"—.l‘ﬁ—l"_
-A2-'—
A3
Al
0.10
R T ) B
QP VIEW
D2
—|1.1u—
17
J:'LJUUUUUUUUUUUUULlﬁl
[ L
] O
) [ SEATING
=] (= ClH4 \_PLANE
=] (=
.o (e
5 = SIDE_VIEW
=) ] L
PIN1 1D - & {:
0.20 R - < S
(o
D h— d |
) g ©
! ] -
T rnonnonoanddonnngT
! p—H— [ —Jel— .
$[0.100[C|A[B|
BOTTOM VIEW
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MIN. NOM. MAX. MIN. NOM. MAX.
A - - 0.90 - - 0.035
Al - - 0.05 - - 0.002
A2 - 0.65 0.70 - 0.026 0.028
A3 0.200 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
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

This section presents the benefits gained about calculation by using W7100A over standard
8051 family.

13.1 Summary

The 8-bit operation cycles of the 80C51 and W7100A with addition, subtraction, multiplication
and division are as below. It is briefly shows its performance. The W7100A with ‘wizmemcpy’

(supported by WIiZnet) function is almost 9 times faster than the 80C51.

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

In the succeeded section shows more detail performance.

13.2 8-Bit Arithmetic Functions

13.2.1 Addition

B Immediate data

The following code performs immediate data (constant) addition to 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
ADD A, #n 24h 2 12 2 4
MOV Rx, A F8h — FFh 1 12 1 4
Sum: 36 4 12

Note. ‘wizmemcpy’ function are built-in inside Boot ROM in W7100A. Refer to the ‘Driver
Guide.’

B Direct addressing

The following code performs direct addressing addition to an 8-bit register.
Rx = Rx + (dir)
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Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP/ FLASH /
wizmemcpy user code
MOV A, Rx E8h — EFh 1 12 1 4
ADD A, dir 25h 2 12 2 4
MOV Rx, A F8h — FFh 1 12 1 4
Sum: 36 4 12

B [ndirect addressing
The following code performs indirect addressing addition to an 8-bit register.
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, 26h —27h 1 12 2 4
@Rx
MOV Rx, A F8h — FFh 1 12 1 4
Sum : 36 4 12

B Register addressing

The following code performs an 8-bit register to register addition.

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
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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

B Direct addressing

The following code performs direct addressing subtraction from an 8-bit register.

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

The following code performs indirect addressing subtraction from an 8-bit register.

Rx = Rx — (@RYy)

Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle

ISP/ FLASH /
wizmemcpy user code

MOV A, Rx E8h — EFh 1 12 1 4

SUBB A, 26h —27h 1 12 2 4

@Ry
MOV Rx, A F8h — FFh 1 12 1 4
Sum : 36 4 12
B Register addressing subtraction
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The following code performs an 8-bit register from register subtraction.

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
The following code performs the 8-bit register multiplication.
RXx = Rx * Ry
Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP/ FLASH /
wizmemcpy user code
MOV A, Rx E8h — EFh 1 12 1 4
MOV B, Ry 88h — 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
MOV Rx, A F8h — FFh 1 12 1 4
Sum : 96 6 12
13.2.4 Division
The following code performs the 8-bit register division.
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

The following code performs 16-bit addition. The first operand and result are located in
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registers pair RaRb. The second operand is located in registers pair RxRy.
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
MOV Ra, A F8h — FFh 1 12 1 4
Sum : 72 6 24

13.3.2 Subtraction

The following code performs 16-bit subtraction. The first operand and result are located in
registers pair RaRb. The second operand is located in registers pair RxRy.
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

13.3.3 Multiplication

The following code performs 16-bit multiplication. The first operand and result are located in
registers pair RaRb. The second operand is located in registers pair RxRy.
RaRb = RaRb * RxRy

Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP/ FLASH /
wizmemcpy user code
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MOV  A/Rb E8h — EFh 1 12 1 4
MOV B, Ry 88h — 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
MOV Rz, B A8h — AFh 2 24 3 4
XCH A, Rb C8h — CFh 1 12 2 4
MOV B, Rx 88h — 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
ADD A, Rz 28h - 2Fh 1 12 1 4
XCH A, Ra C8h — CFh 1 12 2 4
MOV B, Ry 88h — 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
ADD A, Ra 28h — 2Fh 1 12 1 4
MOV Ra, A F8h — FFh 1 12 1 4

Sum: 312 23 52

13.4 32-hit Arithmetic Functions
13.4.1 Addition

The following code performs 32-bit addition. The first operand and result are located in four
registers RaRbRcRd. The second operand is located in four registers RVRxRyRz.
RaRbRcRd = RaRbRcRd + RVRXRyRz

Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle

ISP/ FLASH /

wizmemcpy user code
MOV A, Rd E8h — EFh 1 12 1 4
ADD A Rz 28h — 2Fh 1 12 1 4
MOV Rd, A F8h — FFh 1 12 1 4
MOV A, Rc E8h — EFh 1 12 1 4
ADDC A, Ry 38h — 3Fh 1 12 1 4
MOV Rc, A F8h — FFh 1 12 1 4
MOV A, Rb E8h — EFh 1 12 1 4
ADDC A, Rx 38h — 3Fh 1 12 1 4
MOV Rb, A F8h — FFh 1 12 1 4
MOV A, Ra E8h — EFh 1 12 1 4
ADDC A, Rv 38h — 3Fh 1 12 1 4
MOV Ra, A F8h — FFh 1 12 1 4
Sum : 144 12 48
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13.4.2 Subtraction

The following code performs 32-bit subtraction. The first operand and result are located in four
registers RaRbRcRd. The second operand is located in four registers RVRXRyRz.
RaRbRcRd = RaRbRcRd — RvRxRyRz

Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle

ISP/ FLASH /

wizmemcpy user code
CLR C C3h 1 12 1 4
MOV A, Rd E8h — EFh 1 12 1 4
SUBB A Rz 98h — 9Fh 1 12 1 4
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

13.4.3Multiplication

The following code performs 32-bit multiplication. The first operand and result are located in
four registers RaRbRcRd. The second operand is located in four registers RvRxXRyRz.
RaRbRcRd = RaRbRcRd * RvRxRyRz

Mnemonic Opcode Byte 80C51 Cycle W7100A Cycle
ISP/ FLASH /
wizmemcpy user code
MOV A, RO E8h — EFh 1 12 1 4
MOV B, R7 88h — 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
XCH A, R4 C8h - CFh 1 12 2 4
MOV B, R3 88h — 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
ADD A, R4 28h — 2Fh 1 12 1 4
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MOV R4, A F8h — FFh 1 12 1 4
MOV ARl E8h — EFh 1 12 1 4
MOV  B,R6 88h — 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
ADD A R4 28h — 2Fh 1 12 1 4
MOV R4, A F8h — FFh 1 12 1 4
MOV  B,R2 88h — 8Fh 2 24 2 4
MOV AR5 E8h — EFh 1 12 2 4
MUL AB Adh 1 48 2 4
ADD A, R4 28h — 2Fh 1 12 1 4
MOV R4, A F8h — FFh 1 12 1 4
MOV A/ R2 E8h — EFh 1 12 1 4
MOV B, R6 88h — 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
XCH A, RS C8h — CFh 1 12 2 4
MOV RO, B A8h — AFh 2 24 3 4
MOV  B,R3 88h — 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
ADD A, 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 Adh 1 48 2 4
ADD A, R4 28h — 2Fh 1 12 1 4
XCH A, RS C8h — CFh 1 12 2 4
ADDC A'B 35h 2 12 2 4
MOV R4, A F8h — FFh 1 12 1 4
MOV A R3 E8h — EFh 1 12 1 4
MOV B, R6 88h — 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
MOV R6, A F8h — FFh 1 12 1 4
MOV  R1,B A8h — AFh 2 24 3 4
MOV  A/R3 E8h — EFh 1 12 1 4
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MOV B, R7 88h — 8Fh 2 24 2 4
MUL AB Adh 1 48 2 4
XCH A, R7 C8h — CFh 1 12 2 4
XCH A, B C5h 2 12 3 4
ADD A, R6 28h — 2Fh 1 12 1 4
XCH A, 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
MUL AB Adh 1 48 2 4
ADD A, RS 28h — 2Fh 1 12 1 4
XCH A, R6 C8h — CFh 1 12 2 4
ADDC A'B 38h — 3Fh 2 12 2 4
MOV  R5,A F8h — FFh 1 12 1 4
CLR A E4h 1 12 1 4
ADDC A, R4 38h — 3Fh 1 12 1 4
MOV R4, A F8h — FFh 1 12 1 4
Sum : 1248 99 252
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