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A PRML System for Perpendicular Magnetic Recording Channel
in Wireless Multimedia Networks

Jeong-su Kim*, Gi-yean Hwang**

2 % ¥E3H AdHAF (PRML: partial response maximum likelihood) Z&71H-S F3 A7)71& Ade) A A&
7ot} PRML A|2®o] RLL(Run Length Limitedy® ZA{stdd A 2% AE7He Adstdd. = d¥e 23}
R=2/3 WX R3FE AME PR(1,2,3,4,3.2,))MLE PR(1,2,3,32,)MLo] Zt7Zt k=3, 4ol 7P $-5=3 A58 Bgt) 23
W, k=32 7% R=2/3 PR(1,1,1,1))MLS R=2/3 PR(1,2,3,3,2,)MLe] Hl&] wi-$- FHe g E zbA9 oF 1.5dB2 A5d3}
e Hole AL & 4 AU K=4 U= R=1 PR(1,2,2,)MLLZ R=2/3 PR(1,2,3,4,3,2,)ML3} vla3le] HH He Bz
=5 7INEA 2dBolWe] A% E3E /IS 3 € 4 U

Abstract Partial response maximum likelihood (PRML) is a powerful and indispensable detection scheme for
perpendicular magnetic recording channels. The proposed method is a low complexity detection scheme which is
related to the PRML system. The simulation results show that PR(1,2,3,4,3,2,1)ML and PR(1,2,3,3,2,1)ML using
modulation encoding with R=2/3 have the most improved performance at K=3,4. However, in the case of K=3, R=2/3
PR(1,1,1,DML effectively reduces the complexity compared to PR(1,2,3,3,2,1), but it has 1.5dB performance
degradation at most. In the case of K=4, R=1 PR(1,2,2,1)ML has very low complexity compared to R=2/3
PR(1,2,3,4,3,2,1)ML. but it has about 2dB performance degradation at most.

Key Words : Partial response maximum likelihood (PRML), RLL(Run Length Limited)

1M B Viterbi AZ718E 7o s & Al2HEL 2 HE
27 A%S HolX|N 7|EYUEs} U1l det A5
AREA 719 @Az tEe] 23ds, tli&F A FFFHeR ERTrL Frtske @RS /A ok o
A9 PoAe] tle aTEE A%elA 7 A7) B AQEG EAo] vl Azt #3 A771E Ad
718 A e &9 A4F 1 tera-bitd] 7|ELEE 7 dAe FEA] EAF oS A Aok =, F
A & e AFFAZ F2EHI 1. A A% 53t ZZ 719 (decision feedback equalizer:
olo] & £ A7) 71& AdoA 98] AH-FUE  DFE) & 715959 3 A7|7|E Agels d
BE2a  HWSAl  (partial response maximum 3 ABEIE HolA T ul$ 71dgt p2E Zh3 Qi)
likelihood: PRML) A&7\ £ H 43l Be 47 o|FHE 7L o8 2% A 28 2= HE7]
Y APHT UTH1-3). wvEE B3 AE i =84 g9 A%E 4A RIE § e el
kgt A 7+ 7Hdo] EAlgthe $AA7] 718 Ad A E3] 23U%9] 43 7§ AR A S HE 33
W A3 AE JIYE F oshtoltd,5]. olEFd Y3} BER AEASE ISt bilayer wiFIS}
SPT(Single Pole Type)2] 7|Z =& AME-3E 423 =17
ool Wl B 1wl ot 7NERZA 7} AIHAL o= AU TN T2 A4
B e Ay 2 2 o2 YA Utk ¥ ERANE FjE &

AR YR EAN TS H A7) 715 AZ"elA g8 AREAY PRML

454



T4 dejuitie] WIEGINA 43 A7[7]124XE 913 PRML Al&H

(Partial Response Maximum Likelihood)?]'8-& 43
271 7153R) gt 53] g9 £3589
RLL(Run Length Limited) 2%3E PRML A4
o A, MRE5 A% 4Fel5 2 B 7
AF AHETE 29 AN E £2 A= A
ZAM 89 arc tangent RS AR EIPon 7=
U 337 49 tisle] tpeket PRMLS H|aE S8 &
@3k PRML71Y S A A3

AHEE Ad 2d3 PRML A29 Bd, moldy
a2la FE9 &ME F3F 2] 7IEFANE 9%
PRML 719 svfstart $o,

2. Azl

& 271718 FReM e 7189 3 A)E
Aol 2] A()F 2L arctangentFE S Ho| &7
< Ze

2t

(1) = 2i‘arctan—
W=7 Ts

&)

o714 Ax AZbEe FEjlelA ol gl IES
e, 28 1o]M B ¢ 3i5o] ) AZe] At
A #HE AtelY 7H4E Tyl 3k, T WE 1348
Uehdth old 715 X ke Ty/I,E 39gd, 335
&% 388, RLL #3318 A4dEe] 7|2ds k=
F5ateA] k& K/RY) 71EY R siPEL} dEAE
ay= 3G 20149 Zol AL Y& 27| =9 Fak
o2 dY Az e 1-DY Ade] Ho] 2Fo LA
ek

olf (1-D)*g()E 2F2H T HESH nwolzt
gl S FEEHS Wit} 4B SHY Fo4 5
/491 MTF(Modulation Transfer Function)S w29
a9 oA} 7o) AY B3 "ele] BEAE zhen 7]

A
K=4

Al2 /
=
% 0 4

A2 ‘
-A {
-20 0 20
Tso/T, HT,

Fig. 1. Symbol shift response when the record densities
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Fig. 3. The channel symbol response of perpendicular
and horizontal recording device.
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Fig. 4. PRML system block diagram.

P(D) = Y pD*
k=0

o)z AFIE gAdoN 2 ol A 2 e

A Aol 9B Y2 e Brpla 7k Ak 7

go] 1:19] ¥12Y we} Brpma 7ReAQk egto]

&)

ZAT AL BT 2L 5L HolE ez 4uHA
ITH3].
4. g3 3 BY

2ol Agere] AZo] Z-2H|(Signal to Noise
Ratio; SNR)y= Th&3} 7ol A ¢f €,
A2
—[dB
2P
T}k RLL HZE35o ©g PRMLIHY 852
o3 2

SNR = 10log @)

A1HZRSE MBSIX| Y2 R (R=1)

HZRESE A
ARz} JAHA L
(main-lobe)#go] 01"43} 79

ZAgele Ao
2oy 2 EYe] F4
(side-lobe)2] 7] HA|

1o
15—

Az el & 98-S Ulilﬂl "o} 29 5, 62 4
K=3
1.06400
- PR(1,2,3,4,3,2,1} R=1
-PR(1,1,1,1) R=1
10801 S PR(1,1.1,1,1} Rat
1.06-02
o«
w
[+7]
1.0£-08
1.06-04
1.06-05
20 25 30 35 40
SNR
Fig. 5. BER performance at R=1, K=3.
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Fig. 8. BER performance at R=2/3, K=3.
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