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PRML systems for perpendicular magnetic recording us-
ing a single-layer medium were studied. Reproduced wave-
forms at linear densities of 150 to 300 kBPI were acquired
by recording and reading-back experiments using a per-
pendicular single-layer medium, and dibit responses were
derived from these waveforms. Using these responses in
computer simulation, the performance of PRML systems
for (1,7)RLL code was estimated from the SNR required at
the reading point to achieve a bit-error rate of 10™*. The
results show that a PR(1,2,1,0,-1,-2,~1)ML system has a
much better performance than a PRSML system at linear
densities of 250 to 300 kBPL
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Fig. 1 Block diagram of the PRML simulation

system.
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Fig. 2  Isolated reproducing waveform of a

perpendicular single-layer medium at the reading

point.
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Table 1

Parameters in write and read experiments.

Media

Perpendicular single-layer
medium (CoCrPt 25 nm)

Write head MIG head
(Gap length: 0.17 pm)

Read head MR head
(Gap length: 0.28 pm)

Linear velocity 14.1 m/s

Channel coding (1,7)RLL code

Table 2 Bit rate vs. linear density.
| Bit rate [Mbps] || Linear density [kBPI] |
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111 200
139 250
167 300
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Fig. 3  Dependence of the output voltage on the

linear density.
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Fig. 4 Normalized dibit responses of a
perpendicular single-layer medium at the reading
point.

Fig. 412, 8T — 7 R5 {cx} ORDYIZ127 ¥ I A

B M AFl%, Table 1, 2 D&M TERIZEEFEE L TR
BERDA Y OVAIBEL kD, G182 T, ORGHE
BeDEHARMLVBONGHAM LEIIBIT 25 Ay

FEEERATRT. BL, t=0DLNLTHEALL TV S

26, BEEOBMIENEE IV A@BPILAY, KET
BT A ENhhA. B, FHERVIaL-Ya v

T, TORBEFEET—NRAT ANV ATELTWA.

B ARG ABSSEE5E  Vol. 23, No. 4-2, 1999

NI | -El ectronic Library Service



The Magnetics Society of Japan

20 F Linear density: 300 kBPI J
15 r Th = Thopt E
1.0 f Nt = Niopt E
05 } 1
5 0.0 -O—0—(
—-0.5 }F 1
-1.0 1
15} .
-2.0 F E

s e
-4 -2 0 2 4 6 g 10 12

t/Ts

Fig. 5 Output waveform of the transversal filter

(PR(1,2,1,0,-1,-2,~1) system).
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Fig. 6 Noise power spectra at the transversal filter

output.
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Table 3

State assignment table of

PR(1,2,1,0,-1,-2,~1)ML for the (1,7)RLL code.
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Table 4

State transition table of

PR(1,2,1,0,-1,-2,-1)ML for the (1,7)RLL code.

S(k) d.
Sk-=1) & 0 1 0 1
SO So Sl —4 —3
S1 - S —— —1
Sa Ss Sa -1 0
S Sy — =2 —
Sy Se S7 0 1
Ss . Ss Se =2 -1
Se S]o — -1 —
S7 Si1 Sie2 1 2
Ss Sis S19 -2 —1
So — S —
S1o S21 S22 -1 0
S11 S2z — 0 —
S12 Sps S22 3
S14 — Sz — 0
Si1e Ss - -1 —
Si7 Se S 1 2
S18 Sz S1e -2 -1
S19 — S5 — 1
S20 Sie  Si7 1 2
S21 S8 S19 —1 0
S22 — S0 — 2
Sa3 Sa1 Sa2 0 1
Saq Soz — 1 —
Sas Saa Sos 3 4
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Fig. 7 Required SNR vs. linear density.
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