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Abstract The hardw are platform was built on FPGA ( field progranmab k gate array) and G igab it E themet network contmoller

AX 88180 for the characteristics of enbedded devices with limited resources this paper proposed a universal design and mp lem en-
taton progran for en bedded devices G gab it E hemet interface It presented the organ izaton stucture and operate principle of the
systen n detai] discussed the basic architecture of E hemet TCP /P net ok protocol It sunmarized and proposed an appropriate
TCP /1P network protocol mp kmentm ethod for en bedded devices gave the netwoik drive and data processing fow chart and s mu
laton results The canm un ation perfom ance of the systen was tested and the experin ental results w as shown Practical app lica-
ton shoves that he design 5 generalpurpose and flex blg can achieve he acualG gabit E thernet conmunicaton needs ofa varie-

ty of enbedded devices and the higher bandw dih advantages of G gab it E hemetm eet the requirem ents of lage data transmissbn
K ey words embedded G igabitE hemet FPGA; G igabit Ethemet controlley TCP/IP

0 1
(ControlA rea N ew ork CAN), 11
(Foundatbn F eldbus FF) TCP /1P 1 ,
, (0SI) , TCP/IP
, , , [31
(-2 ( TCP) ( UDP) ,
TCP/ P P
(Ethemet) . EEES802 3
, ( ; ,
1 000 M bps), , , , , [4-51
> 12
1 )
> > 2 s
’ TCP/P ,
) TCP /1P
s Seko S7600A

112010~ .10--11 :2011- 03-17 W ebChip , W Znet W3100A



42 Instrun ent T echn que and Sensor Jun 2011
1 M8S8E1111 R K5 s
FF CAN ’
SRAM
10/100 /1 000 Mbps 2 5M bps 1M bps
s EEPROM
s s s > AX 88180 R
o o , AX88180 ,
R #5 BUS
FPGA (——) AX88180 (=) EEPROM
<
it RGMII
100 m ( 300m ( 40m SRAM )2
( )
19 lm) 10kam) M88EI111 [} RJ45
ShE R
MAE 2
(EFRRLH B L)
2 2 FPGA
E#WE (TCPRUDP) FPGA .
FPGA D s s
72 IP ,
R 181 , FPGA Cyclone
RO R
EP1C6Q240C8 D 185
1 TCP/IP 5980 ; 2 ; RAM 92 160
. ARM, PCI( Perpheral Component Interconnect)
PCI- E ( Perpheral Com ponent Interconnect Express)
\ PCI Non- PCI)
[6] AX88180, 10/100/1 000 Mbps
(MAC);  40KBytes SRAM ,
’ ’ FECA 32 KB , 8KB
R FPGA TCP /1P ’
; 256 s
; P /TCP/UDP ;
( RGM 1I); IEEE 802 3/
’ EEE 802 3u/EEE 802 3ab R
SRAM 16/32 ,
21
16 /32
2 FP- ’
2
GA, AX88180, M 88E1111,
SRAM, R K5 FPGA
CMD 0xFC 00 0x0000_0201
’ ’ MR 0xFC 04 0x0000_0000
AX 88180 , FPGA TX _CFG 0xFC 10 0x0000_0040
. AX88180 TX _CMD 0xFC 14 0x0000_0000
RX_CFG 0xFC 30 0x0000_0101
’ ’ MAC_CFGO  OxFC40 MAC 0 0x0000_8157
AX88180  MSSEILLIL MAC_CFG1  OxFC44 MAC 0x0000_6000
(RGM I1) ,
RXFLTER  O0xFC80 0x0000_0004

TCP /1P

)




43

6
SRAM , ,
[7 2
REHEAL
23
FPGA TCP /1P ,
MA C - ]
3 V2 MAC ' X '
R L LR
’ HRBITR LA
(FCS)
46~ 1500 ( ) L
8 sl HRABHIL
IP /TCP/UDP , 20 P PN 8 A7 R 45
20 TCP ( 8 UDP v v
) , ﬁiﬂ‘gﬁ B SR
CELEE TS
[ |
il M4 TREREE
B 49.39 ns 145.72 »s 150.04 ws 150.37 ms
. P TCP/UDP Feme 1
E@g?: ﬁﬂé’,ﬁt aizﬁ o Y& i FES
6 20 20/8 .
E SEU(‘
_11 SRCLX1
< SRCLX2
3 MAC | ) {
E S| avs)0aic
L seee—
3 E Lvos_r FEEEEREEREE
& LVDS_M Frtees il
2 4 ] s i Ralalindapigipl
w LVDS Frame Lle g vt 5 & L]
FPGA , , @] @ s 3 W5 o W o G s 53 3555 % s Y
AX 88180 B A RR
M8SE1111 , 3
) > 10/100 M bps
> > s 1 000 M bps
SRAM FPCA
’ FPGA 50MHz ,
’ 70
60 { T
, , FPGA 50
@
, SRAM w0
30
’ # 99
5 FPGA 10
3 005513 194516 19:55:19 195522 195525 195528
]
, UDP /1P , 6
Irs 3
Inte] Pentim4 CPU 3 00 GH z 1 00GR M bps M bps
TP LNK TG - 3069 7 1 000Mbps 265 6 238 73
1 000Mbps 98 54 98 54
’ 100Mbps 98 54 98 54
6 Irs 10Mbps 9 85 9 85
10Mbps 9 85 9 85




6 47
1
(1
0 30 32 -0 32
20 39 55 0 45 (2)
50 49 73 0 26
0 70 56 -0 56
0 89 22 0 78
32 [1] )
, 2007, 30( 3): 54— 56
’ [2] 7HU Hongli BAT Liyuan. Temperature monibring systan based on
’ 100 m AT89C51 m icrocontwo ler I inM edicine & E du cation 2009 ITME -
’ ’ 09 EEE hitematinal Symposim on 14— 16 Aug, 2009 316 -
) s 320
: 0m -, [3] ,
, 2001 (5): 25- 28
33 [4] , ,
, 1999, 25(3): 4- 6
10 A . [5] . GB50217- 94
0 7TmA, , , 2003, 9
13 mA, 30 mA. , [6] WANG Youyuan CHEN Rengang LIN Shuangqing et al Calalaton
and analysis of the current camying capabilily of elctric cable based
on finite elem entm ethod Electrical hsulation and D ielectric Phenan-
’ ’ ena 2009. CEDP 09 EEE Conference on, 18— 21 Oct, 2009 307
’ - 310
[7] 5 , ,
4 , 2007(5): 33- 36
MSP430 [8] DNESS BUCEA G, MCALPNE A Conditin monitoring systan for
trans frid 330 kV paver cable 2004 Intemational Con ference on Pow er
(D , Systen T echnology POWERCON 2004 Sigapore 2004 1282 -
1287
[9] , 2003
(2) (1954 ),
’ E-mail yangping1201@ 126 can
(L#% 43M) [3] , 4. : , 2005.
4 [4] RICHARD STEVENSW. TCP/IP ( 1 ).
FPGA , PCI , 2004,
[5] GARY RWRIGHT RCHARD STEVENSW. TCP/IP ( 2
7 ). .. : , 2000
7 ’ 6] :
, 2008(11): 59- 61.
[7] ASK Elkctronics Comporation. AX88180 Non— PCI 16 /32— bit 10/
? 100/1000M G igabitE themetContwoller [ EB /OL]. [ 2007 - 5- 18].
’ ’ [ 2005- 05— 20]. http //www. asi iv.
’ [8] KOTOV IV, DEGROAT J E HERMAN D, et al Data Acquisiton
Board W ith Optical G igabit Interfaice IEEE T ransactions on Nuclear
[1] , , , Science 2006,
, 2006 (1983 ), .
[2] 1.
2006, E-mail zhanay ehuapum €@, 126 can



