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Abstract: This paper compares several architectures according % SNR and bit errox, tatio, speed and hardware cost. A hybrid

architecture is proposed which meets the speed and bit ergt, raquirements vand \has lower hardware cost. It removes the less

. . . . . .. 4 \\ . 3 . . .
significant ISI by a pre—equalizer, and applies pipelining and{ rétiming technologies to improve its performance.

Key words : decision feedback: equalizer; 1000BA 3By ‘h’»\hrid architectyre; trellis decoding

’
, 1000BASE —T A o 5
, s (<2, -0\ 1%},
A={-1,1},B={-2,0%) L4 g
16 1(a) 8 3
4, 109 i
R 4 s PoP2P4Ps
So.55.84. 863
P1P3P5P7 Sis
S3.85.57, 4,
6 dB .
(MLSE) :
) . 4 DFE
( ) ) 2
. .4 DFE :

60

0 AAAA

BBBB
»SI AABB  BBAA
S2 ABBA  BAAB
S3 ABAB  BABA
S4  AAAB  BBBA
S5 AABA  BBAB
S6 ABBB  BAAA
S7 ABAA  BABB
(a)8

1

| [

Z, o > o™

DFE ! >
P

A IDBMU 8 >lan-BMU 3 t5[ AcsU ] smU >
2

[2]

DFE
Viterbi

Viterbi ,
, DFU

www .ChinaAET.com



www . ChinaAET .com

Network and Communication

8xdx2= 8xd= , {57}
721D BMULG ™ 4D-BMU L™= ACSU] >{SMU i
' A —

n L
8x4=32  ISI DFU. 8x4x14=448  1DBM Ynj=%n.j= ;ft J@n-ij
3 i, d,, PAMS ,
' g DFU 3 dy j=¥0 j=f1 jn-i o
DFU .8
BMU s
2
2.1
7 o
PDFD) 1D-BMU |8x4x2= 4D~ |8x4=
( ) CMUX. 64 ID-BMZIBMU 32 4n -t ASCUPSMU
8x4x1=32 1D-BMs
’ 5 o
1 PDFD
, LA-1D-BMU , 1D -BMU -
;14 ; 4
- 1D-BMU-MUX .4D-BMU , ACSU SMU
3 > o &n—i N
’ ’ o An,j(_'yn.j’a'n,jy;ln—i.j)=(yn,j_an‘j_.flzzn—l,j)z
1 T '@y AB 151
sDDEPs+1 tap PDFD -
A iy » @;eA B, PAMS s =2,
e R -1,0,1,2}, j 10
= IDFPEL} 5 R .
A DFPE2L e g Aosngs s €A BY i€ (72,71,0, 41,42,
', ' Pns ] ’ A B ’
10 \ 5 ISI Wt s 5
An,j (yn,j,an,]- eA N gln—l,j S {—2, -1 ,O,+1 ,+
4 00 e 17 18 10 20 21 2 23 ) G-t 3:1
5 /\n,j (yn,jyan,jEA 7pn)a 4 ’8
2.2 DFPE ,2 s 64
DFPE 1, 6 . P4 a,= (@ 1,025, )

61

www .ChinaAET.com



Network and Communication

www . ChinaAET .com

4
/\n( zn il zln ,Pn): zAn,j(yn,j’an.j ypn)
Jj=1

4

1,3,7)

, A

)\n,l(yn,l s €A ,Pn)

s

4 /\n(;/n’anESi;pn)(i:O’234
, ACSU

B 4

)\n,l(yn,l ,a, €B ,pn)

1—‘n+l (pn+l ) = min (Fn(pn)+/\n(;/n ) an 5pn) )
P =>pua

, ModelSim 8 o z1.22 .23,
z4 N ,
5 {-2,-1,0,1,2}, 8 bit A/D
{(-128,-64,0,64,127}), {al,a2,a3,ad)}
- dout 14
, 00—01—00—01 —01—

00—10—10—11—10—00—00—11—10—01—00—01 .

o

, : 1
4 ° )
) 4 . Verilog HDL
s SMU . 1000BASE<T
3 FPGA
Verilog HDL s Xilinx L}, KARDONTCHIK"] E. 4 &md in | ]\’ne s proposal
ISE11.4 for 1000 BAST-T[Z]. A nc 1997. K
XC5VLX50T ., (Z]"HATAMIAN M. % u)nsldel g?y Gigabit Ethernet
1 2 , 1000Base —T 1 % pair transe v’(; [Cl. TEEE  Custom
Integrated (@Lq Cnn[elence(199 :335-342.
3] HARAT , AZADET K*High-speed reduced —state
1 seq stnndt o( IEFE International Symposium on
DIPE 60 ADD U dnd Sg) Geneva, Switzerland, 2000(5):387-390.
45 SHIFT [4 RATSCH plpehned 14 -Tap parallel decision
LA-1D~BMU léé ?%L]‘;JD Q‘ﬁedbaok .Qecoder IOOOBasP—T Gigabit Ethemet[C]. IEEE
40 SLC Inlernallona S\mposlum on VLSI Technology, Systems, and
1D-BMU-MUX 60 131%?(??:1) I MUX (5: 10Q App 2001 7120 N
4D-BMU 160 ADD & © 3 AD [5] ru, PARHL K K. Pipelined parallel decision —
ACSU 32 ?B/louil()f):l) IMU %‘:h(k decoders for high-speed Ethernet over copperl]].
3 MUX(4:1 ) &4 1) F [£ Transactions on Signal Processing, 2007,55(2):707-715.
SMU 928 REG RF(, Wang Leiou, Li Zheying. Design and implementation of a
2B\ (4:1) \() X<4{) & parallel  processing  Viterbi decoder using FPGA [C].
5 QQ Proceedings of the 2010 International Conference on Artificial
S A\ Intelligence and Education, 2010:77-80.
DFU 416.ADD [7] TIA/EIA 568 -B. 2-commercial building telecommunications
448 SHIRE \ cabling standard —part 2: balanced twisted pair cabling
1D-BMU 32 ADD
64 SLC components[S]. ANSI, 2001.
64 SQR \ \1 SQR ( .2011-11-08)
4D-BMU 160 ADD 3 ADD .
32 MUX (2: 199, 1 MUX(2:1) '
ACSU 80 ADD 1 ADD ., ,1987 , ,
SMU T304 REC. iREG FPGA
1344 MUX (4:1) 1 MUX (4:1) s , 1957 s s
1000BASE -T o, MATLAB o 19087 i .
L COM TR I 7 I A TV N 1 T O T
8
62

www .ChinaAET.com





