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ABSTRACT

In this paper, a structure for a nonlinear adaptive equalizer is discussed to reduce nonlinearity in
digital high-density recording systems. We propose a nonlinear adaptive decision feedback
equalizer which can reduce the nonlinear intersymbol interference increasing with high-density
recording systems, and compare its performance with the RAM-DFE which is designed to remove
nonlinear intersymbol interference existing in postcursor part. By observing the output SNR of
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each equalizer applied to recording channels with three different densities, we confirm that the

nonlinear adaptive decision feedback equalizer performs the best in the general case where

nonlinear intersymbol interference exists in both precursor and postcursor parts.
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SNR 344 48 + i 848 AL F8rio) v
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Table 1. Parameters for each equalizer used in this paper

499 FEve Hes HolFEn Antrdow 7 A
ol s dujr vy g 53179 A 20dB
o)) al'd SNRojJA] 5 3}7] 23 SNRo] t}4 ¥
A Ag AYstile HY 2E F37|59] A %o
19 49} w]=Etok 45 kfci Aol g = 22dB
ol4goll Al RAM-3% 24 3 S3vnc) ¥4y
e 2A A 537 43 A5 ol
34, 56 kfci A dol M= vy 98 24 AY 535
717F 71 S g B e g 5 Aok

F4 &£xdeld RAM-3 g 2% A& 53719
HAE 28 4% A8 531718 vas) 2 19 6
I 2 AHE AL 5 At o)+ 45 kfci 2ol of
3l 10009 &) Monte-Carlo rung &t 33 MSE=Z
CRIAE A A Ag 319 A Sole 2k 3000
1 vkE % 16dBE FHEHE 2 4 %ley, RAM-3
273 AY 58719 e o 5000 7R F7
12F 8 F &gl 12712 23 88 Al 3}st
°F 10000% Follof 13dB& FH (1 U
Bt Al %), T8 Ak ntavlAE mdE
g 44 A 538717 RAM-A ¢ A4 43 53
7ol B3 oF 3uf o] o] e £ H5E nodRg
o 19 6ol M9 o] RAM-A ¢ 2% A& 587
o] 7% broadcast training g A}&3hd £ £
A Hoh U AnE A A B v 44
A X RAMY A7 26702 52808191 7] wj&of 2

s A

olo

£ o

] - R TAP % e
Mod 5 &7 Fforward‘_l backward erorward backwardJ delay
LE 0.0003 46 20
NE 0.0003 240 8
3 kfci |  DFE 0.0003 I 1 8 10
RAM-DFE | 0.0006 0.02 6 7
NDFE 0.0002 42 42 6
| LE 0.0003 46 | 20
NE 0.0003 240 | 8
45 kfci DFE 0.0003 1 8 10
| RAMDFE | 0.0005 | 0.003 6 8
NDFE 0.0002 42 42 6
LE 0,0003 6 | 2
NE 0.00025 132 T
56 kfci DFE 0.0003 13 0 | 10
RAM-DFE | 0.0005 | 001 | 6 | 7
NDFE 0.0002 | 2 | a2 6
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O 5. 3%/ WUEE 4 uAg 27 aidEe] dgt
=3517] W a(signed LMS): (a)34 kfci(kfci=
10° flux changes/inch), (b) 45 kfci, (c) 56 kfci

Fig. 5. Equalizer comparison for digital magnetic chan-

nels with 3 different densities (signed LMS) ;
(a) 34 kfci(kfci = 10" flux changes/inch), (b)45
kfct, (¢) 56 kici
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