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Design of optical fiber converter of Gigabit Ethernet based on FPGA
YU Hong-tao"”, DING Tie-fu' , ZHENG Xi-feng ', LI Shuang'*, YIN Zhu-xia"’

(1. Changchun Institute of Optic, Fine Mechanics and Physics , Chinese Academy
of Sciences , Changchun 130033 , China ;
2. Graduate University of Chinese Academy of Sciences , Beijing 100039 , China )

Abstract; In order to solve the problem that the longest transmission of 1000BASE-T is 100 meters, the opti-
cal fibers with longer transmission distances were selected to replace the five kinds of twisted pair lines
(1000BASE-T) in Ethernet. In consideration of the network costs, a optical fiber converter of Gigabit Ether-
net was presented by using the original structures of the sending and receiving systems, which could implement
the conversion between the twisted pair lines and the optical fibers based on the conversion of data format and
the design of control module on Field Programming Gate Array( FPGA). This converter was used for the real-
time digital video transmission system of a high definition LED screen with reasonable effects, and it imple-
ments a real-time digital video transmission up to 10 km. The results prove that proposed optical fiber convert-
er can meet the needs of users in a certain future, and can achieve the expected target of this design.

Key words: Field Programming Gate Array( FPGA) ; Gigabit Ethernet;optical fiber converter

155 H #H :2009-04-18 ; 1&1T H HA :2009-06-23



%44

T 4T FPOA 9 T IS LUK F R A0 353

1 7]

A0

PAR A S H A FH AR 32 0 JR
A, EHEAHARICH N IR RS E L
s, ZE SR I S ALIM 25 4 80% L L
A, Bl T8 AR ) REUR g, X R AT I
TR BUA At B0 1 i ) B2k 10— R o 90 4R
FRAIA , AR P i — 25 3, Hodi % iy 100 Mb/
s KJEH| T 1 000 Mb/s, HTAlT, TIRLLRME 2
KRR TR G HAR, AL A bR A7 4
Ff 2% MY, 1000BASE-LX, 1000BASE-SX .
1000BASE-CX #l 1000BASE-T, H:#, 1000BASE-
LX [ AT LAt i BB G 25t ] At 22 O 2F
1000BASE-SX H &E i Fj £ 41 5% 2F ; 1000BASE-CX
i FH 4 /2 H 45 5 1000 BASE-T 7 FH 14 J2& 1 57 i XL 28
5

1000BASE-T i 5 K f£ & 5 55 4 100 m,
Fisf ¥ LA il R S o ) a7 B A e 5 oK 5 T G TR
s e, HLELA T kN FR 52 H R I T S R
S PR 3 R A d B e 1 S AT IO A 1 5
FAEBEOE RARA T o B A, AR SCHER

BRI B R G A IR S , it — R LK R
JGET e e g, T8 A T B g n] g AR ) [ 5
(FPGA) FYGET it 11 R LA 1 s 250 40 A 51
et BB, SE B T T IR UK R Bt i
KULEELFNICET PR Jo ] (4 A LA 4

2 AL BIREGEFE

B 12 T IR AR MO LT e e de 4 A 18, 1%
T S b i T IR DR RS R R FDB LR IR
BREHRLH I, FPGA A g FE 42 1 45 20 530 3 7 i
Gy AT HRE 5T 55 BT JE LUK M/ 6 27 i 4% X )
ey, HoAp FPGA % A Altera /3 %] ) Cyclone T
FH) LRI N IR P LB s
FHET-IR LA W 4 B3 23005 e S 45 Xy 1 57 i
R BIRAL AR AT Gk 2 Gh/s; JGEF W BRI
TLK1221 450.6 G £ 1.3 G iyt& s 7, NEP
RS ER IR/ O R A BURHER (IR 5 S T RE 5
Ve T S AL e 2 nl ik 10 km WOGICER#R . W
ST, A SO T IR LUK M Y45 5 T3k
JEMCALZE LR (R 1000BASE-T 5 ) 33 F £ 4 4 5t
1T IE AR R 2%

oo =N W% N wokmp N SeLF e .
Risgen () mmm N—y BEE N—y] oM B Yol

B TIRRUR DG et dr 2 M RE

Fig. 1 Structure diagram of optical fiber converter of Gigabit Ethernet
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Fig.2 Improved frame structure of Gigabit Ethernet
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Fig.3 State machine of sending module

s 40.!_3 ns BU.EII ns lZU.IEI ns

160.0 ns

200.0 ns 240.0 ns 280.0 ns 320.0 ns

Hame

220.0 ns

20 ERst

o1 Plen | |

D2 POout 55 SN FF ¥ );( FF DY R E) (D05, (D (DA (NS A i3
o 11 aes | [ U U U U U Ut UL
w12 reset

B4 AR P05 HY

Fig.4 Timing simulation result of sending module
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