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ABSTRACT

More than 100 Mbps rate is needed in the UBcN for a subscriber to receive broadband traffics with
multi-channel like UDTV or 3DTV. Although the optical fiber is recently deployed for the FTTH, the UTP is
the most widely used medium and will be used in UBcN age. Network providers may consider the
1000BASE-T or the vectorized VDSL if they adopts the UTP in the place where does not have optical fibers.
But UTP should be expanded because 1000BASE-T and vectorized UTP needs 4 and 3 pairs cable, respectively
while residential region has not exceeding 2 pair UTP cable. To solve the problem, we propose a 500BASE-T
technology using 2 pairs UTP in this paper. The technology introduces a rate adaptation sublayer and a
SERDES sublayer above and under the PCS, respectively. The rate adaptation sublayer is compatible for the
GMIIL. Also, if we modify the SERDES sublayer, the technology can easily obtain 250BASE-T with 2 pairs
UTP. We implement such functions with FPGA and analog board and verify the function of rate adaptation and
symbol vector synchronization, and effective transmission rate by experiments. In particular, we show that link

efficiency is increased by enable control in the rate adaptation sublayer.
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J2l 1. 500BASE-T$} the 7 #te] 34|
Fig. 1. Relationship of 500BASE-T to other standards.
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Fig. 2. Architecture of S00BSASE-T control function.
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ig F? ] IS FS

IILSG F:jG —= Ille F:;lfG
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(at1)-th IFG (7+1)-th frame

i
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I 05G F:jG

12 3. GMIIeIA 0.5GMIIE] enable Al52] wi=
Fig. 3. Enable signal mapping to 0.5GMII from GMIL
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v} =g MAC A|¢]$ opcode= 0x0001°]cl A%
TS 8AsE 717k Bl E ER]) 992 0 ~ 65,535
7] AR F S 9l

i

Source Address
(6 bytes)
Length/Type
802.3 MAC Control
(88-08)

MAC Control Opcode
(00-00 to FF-FF)
Reserved (42 bytes)
= all zeros
FEC (4 bytes)

Preamble & Delimiter
Destination Address
01-80-C2-00-00-01

(PAUSE: 00-01)
MAC Control Parameter

2| 4. Pause frame T3
Fig. 4. Pause frame format
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J I 2D-to-4D

De-Serializerl

{— rx_2d_symb_vector

rx_4d_symb_vector <1
2D-to-4D
De-Serializer2

2l 5. S&S #E%=
Fig. 5. S&S block diagram.
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12l 6. 500BASE-T & 7% 3V
Fig. 6. Implementation test environment for 500BASE-T.
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1
1
1
0)

| O

J8 7. RASOIM &= A3 715
Fig. 7. Rate adaptation function in the RAS.
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Fig. 9. Test for 86 byte IFG and 64 byte frame.
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Fig. 11. Buffer performance test with 1000 Mbps.
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