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Performance of 8/10 Modulation Code according to Areal
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ABSTRACT

The requirement for high-density data storage systems has increased due to the explosion in data growth.
Bit-patterned media recording (BPMR) is a candidate for the next-generation magnetic recording systems, and its
many advantages facilitate the achievement of recording densities of 1 Tb/in® and beyond. In BPMR, each
information bit is represented by a magnetic island; however, due to the small spacings between the along- and
across-track islands that are for the achievement of a high areal density, severe extents of the intersymbol
interference and intertrack interference (ITI) appear. These error factors degrade the system performance of the
recording system. In this paper, we verify the performance of 8/10 modulation code according to areal densities
on BPMR. When areal density is 1.5 Tbfin’, the random data exhibited performance gains of ~0.2 dB over a
modulation code at a bit error ratio of 10”. However, when areal density is 3.0 Tb/inz, the modulation code

exhibited performance gains of ~1 dB over a random data at a bit error ratio of 10,
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Fig. 1. Structure of bit-patterned media.

oE1E ¢l uf HAElE TMR WAoo,

Az Ae] PHolA olzlgt FAES sk <8l
tjekdt L RARARE, A5AE, HEYS 5 o= 7}
2| Az Aeuiale] AlkE ek vt]e] A28 =gt
231 531719} 13+ PR(partial response) EFl 7]
ol AlgtEe). kA€l B E S F-S(bit-error rate,
BER)S ¢17] &) U= slele] Al=Z(low-density
parity check, LDPC) *3& o|83F %33
(concatenated code) HF2o] AlgkE|glom], Algkd HF
A% LDPC 31 AMS-3191-& v} s A58
BAFe) ™ wdh 1819} ITIe) Tt 7S Zo)7]
el clefet 22k WEH-E wkale] AgkE|9l o
O 112} 1rell i3k ZH3-8- si2ska BER %52
A 9l 2700 A9 2 wlen] dare
Z(soft-output Viterbi algorithm, SOVA)<S- ©]83} 2
2191 SOVA tare|&o] Aleksgiel ',

ol 715 Ee] Wl mE WRtEe
oS ool gl vg]e] A2, TMR 5 vkt
SFH7F SIS o 7S ES] WSl upE W
3o A5s gl

I.ITI H& AAE Q[st HXRS

8/10 23 WxN-3 = E2 gy dlole] At
AZ 3 AlekE wxisolf, g Wxrse
FE= WellA o 1 07, [1 o 1)7 IS A
3}2] 947 3}7] wlitell BPMRoIA ITIE S92 o2
Z2AZ = gl 810 WEH-50] FEi 8R|ES]
81 dHo|HE 5x2 %2 codeword® <lFH 31
1024719 7F53F ZEE F ITIE 74042 & 9l
= 256719 ZEH =g Addc). Algksls WaEHA
2 g 2L 270E AASN ITIE A4 A
A = 9 AR AAT = gk 5x2 P2
codeword®| A #A| GWlelE o33 o] Aofgl)

(<

01:[‘311 G1 &1 O %1]T (D)

cr HElelA 7hedt IESlE gl 2732700 =
= FolA oy 7IEoR ¥ S weE I
Belx o010 X7, [x101 X7 sjele A
olabH 32-4-4=247)2] F=He HF7} FA "ot
e 24719 x o000 X7,
xo0o01x7%[x011x7[x100 X7,

X110 X7x 111 x17 sf=iu dA =

o L
FEHES

221

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’19-02 Vol.44 No.02

Group 1
X X
0 1
0 1
0 1
X X

I~
=

a2 2. cyeld AR ITIS 2hX7)E HEle] AA" 1
=2 =
\n a2

Fig. 2. Groups with removed severe ITI at c3;.

3, e RES aEslsid ad 29} 3

Group12] elal (X 00 0 Xx]7,
(X 11 1 X172 e esiell oJwgt gho] Eolole
a5 siele] AYEEA] 9=tk Group2ell %3F FriQl
(X 00 1 X7l ¢s®] #el o, [x 11 0 X7
N4 es19] Fhel 1019 470e] a7 sfelo] Ayt
Group3ell 43+ &l [x 0 1 1 X|7olA ¢;9]
#el 1, [x 1 0 0 X]7ellA el gkl ool 474
o] a5} sfelo] hA¥gic}. wEhA Group2ellA] HHAYa}
= 47N, Group3ol|#] HAs= 472 sel-& A|efshd
24-4-4=16719] Z=Hx ¥37} A Hc}l = s
g 16708] FEE ¢ WE= & 13 Aok o]9) =
e o g I WA gGlelel ¢, WE] w=gk 16712
Fees 2S5 vk 810 WEYIE F e
e R FAEglen] o] F Jfe] WEe] x3hE
Bl & 16x16=25671] = =8 A& 4 9t 8
H|E2] gi¥ dlofelo] Uil WL & F 02 1=
& 12 WA RIch

tlzZy WA SOVAS E3 doixl a4zl
256719 F==E7ke] f-Fe]tiel 2] (Buclidean
distance)& T3+ 5 o|FlA] it A=} F
kel FE =g Aduiit g/10 MERTEE she)
S 7o 9] Ed) o] EXS] 42 Fro] vl
wal a5 AR AAT 5= 97wl E= e
tle]e] AAd=] $ak olu]gl BPMR AAAX| o4 =
sy oz Mgl 4 glck

E 1. 4E clolxe Z=9=
Table 1. Codeword list in the Vertor cl.

00000 01110 00011 00110

00001 01111 10011 00111

10000 11110 01100 11000

10001 11111 11100 11001
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