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Abstract: For different distance requirement of LED control system, a Gigabit Ethernet
media converter between twisted pair and fiber optic was designed. Ethernet standards 802. 3ab and
802. 3z were introduced. Taking 1000BASE-T and 1000BASE-LX as an example, signal
transmission characteristics on the two physical layers was studied in details which were re-
garded as a basis for building the system structure. By analyzing the transmission frame
structure, master FPGA controller was designed for data storing and forwarding. Data {rame
unpacking and reconstruction were also realized in the controller. The result showed that the
system design matched the Ethernet standard on physical layer. The effective transmission
rate was up to 2 Gbit/s both in twisted pare and optic fiber. The transmission distance could
be 100 m~10 km. With two kinds of medium used in LED transmission system, the highest
price quality could be achieved when constructing the network. The design could be a refe-
rence for long-distance, real-time, general video transmission besides the LED display.
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Fig.1 Transmission system structure of gigabit ethernet

using twisted-pair

DG i i) TIE R LED 1% fiy 5 48 45 44
ST 2R HAR RS2 BT kA B . PR S
A T 73 90 A R T AR % B A b R A R
DU R 2L UL i 77 sCRERG R s PR L. O T
5 Wl AL i 05 S 0 AL B0 — A LED &4 &
Gidr i Hedn e LB

ARG
T IR WA B e g a5 kg 18 2 s . BRI
HiaE ok > R4S 42 L ARG B A5 10
Tl 1 Gbit/s, PIZEAR a2 b MG 5 5
oot Re R Ak L. W25 3 AT
RS A3 S B S T 2 (PCS) VY B i 3% 2
T2 (PMA) F1 9 3 4 i K ¥t ¥ 2 (PMD) .,
1000BASE-T 4 ¥ JZ ¥ i its | 52 30 1) 1) g A2 45
PMD ¥ 21 A/D ¥4 I16e ;s PMA )2 1 {& i i)
B 2 S B 5 DL % PCS 12 1Y 46 45 L e 7% 25 3t
fe. FEECHE W A 4% FPGA Fiik 52 1 ¥ B
125M [ 4F 8 bit B4k (55, 4 FPGA 5 i
MAC 213 RE K F A 0 5 i B0 43 9 k47 —
B A I GRAT B BB LA 16 bit Sy BAR7 L 41 8T o

3.1



%13 PG TIRLUR M B e dn 78 LED 7R 5 15 5 2 58 P 19 1 ] 77

RJ45 F 1 X2
1r
o 24 75 s i SFP Y H e
1 1T
1000BASE-T T
L/BLEE AT TN i %
1L 1T
F % FPGA

B2 T Ik R e e 45

Fig. 2 Structure of Gigabit Ethernet media converter
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Fig. 3 Waveform graph in twisted-pair
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