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Abstract

The front-end system having a capable of 2x reading and writing of BD-R/RE/ROM is developed. Its readability is
improved by adopting 5-tap adaptive partial response maximum likelihood (PRML) with the PR(ab,c,d,e) type channel. Due
to the proposed PRML, less than 2 x 10 of the bit error rate (BER) is achieved with radial and tangential tilt margin of
overF06°on 25GB disc in 2x speed. The method of an optimum power control (OPC) for stable writing of various
BD-R/RE is proposed. The developed chip contains 14-million transistors in a 60mm’ dies, and is fabricated in 0.18-um

B

CMOS technology.
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Fig. 8. Layout of a front-end SOC.

4

1 BER vs Radial Tilt

degree
-0.4 -0.2 4 0.2 0.4 06 08

! !:O—EGB(Stw) —h——ZSGB(Slap)]

{a)

i BER vs Tangential Tilt

1.0E+00

1.0E-01

i 1.0ER 4 ———
' L

| tEm

i

|

. 10604

| 10606 N :' o
| voece
! F—o—zses(aap) i 25GB(3tap) 1
l
(b)
a3 9 HERRE O (et 2E, bERY gE

@2t 15 25GB BD
Fig. 9. BER vs. (a) radial fit, (b) tangential tiit @ single
layer BD in 2x speed.

(504)

>
ok
2
e
ree
re
]
by
oH
1z

BER vs Radial Tilt ‘
degree “
a6 12 08 04 0 0.4 08 12 16
1.0E400
©10E01
' 10EQ2
\ 1,0E-03
1.0E-04
1.0E05 —
N
|OE T Y L
’ 1.0E07
1.0E-08
‘ E—o—zsaa(m) —&—25GB(LY) |
L
(a
‘ BER vs Tangential Tit |
} degree
| 18 42 08 04 0 04 08 12 18
| 1.0E400 -
| 10E01
1,0E-02
‘ 1.0E-03
3
1.0E-04 {—
‘ 1.0E-05 /
£ 2 4://“
| 10e08% S e—— ¥ A
| 1.0E07 ¢ W
‘ 1.0E08
i
F—O—zsee(m) —+—25GBLY) |
(b)
33 10 HERRE O (aRinlg 2HE, EHMAM dE

@1l 25 25GB BD
10. BER vs. (@) radial tilt, (b) tangential tit @
double layer BD in 1x speed.

Fig.

oy

azel =2 JEeg T 1Y 89 Heolo}
29 FALG B =8 3EE°] Y&y, 7R
gl 3= jaz o] Y&tk A|25e 018-um
CMOS 382 64 mm” AES HHL 7449 1400
o Edx2ElE E33 1A 256 LQFP (Low
profile Quad Flat Package) ©]9, #3394 Y& =
3 2o tisiA 1.8Velx o2 Fojs} O Qe H
o] 2o dis) 33Voltt 281% AAREZ 139MHz AE
o AdE5o2 FAAL o o 1We] W LARE
Bl

At 59 PRMLY 2 aA,
25GB BD’¢9ll A BERS ZA3I3dth olv] &&=l vie}
Zo] 23 9EE HUYg 2 #A4 5 2 geprt

AT AL 2ldoR AW ALUE FEIUA

- O
Ass



20074 63 HAISEE =2X M 44 A SDEHAH 6

Folch A A9 Elo]d e F{le] F A3
t}. 29 9= BER H2E ZAAS5S yehdth 19
Ya)e U PE w& BERS Yehdt) At 5-
¥ PR(abcde) PRML 7Z& AlA" Fxo a3k
71% BERS 2 x 10 &3 & o, 7060 |49 gt
4 9E nle £ A% S Uitk 19 9 @
A4 e 93 BER 2% & vehdd. o] AFE
E #Ug dEY AAE vsaA vewth 28 9
oA yehyxzo], #lete 5-5 PRML 7%<¢ BER 4
T F9 39 72 ARt N FodEs A&
& 4 Stk

18l& 02 2% 25GB BDY BERE ZA33ich o]l
g BER 23+ 29 109 vebdoh 29 10(a)= LO
g} L1Zd|A g gEd ulgl BERS Uehdth Al
288 o7le o4 25 A9 10°9 BERE vehd
th 29 10(b)s g4 €Ed ©& BERS Uehith

VL &

£ =%9d4E BD 718718 9% A9 A2de A
%39t} o] A|2¥& BD-R/RE/ROME 281402 A
Astm 7188 4 glon, dio|g PLL, PRML, ©lo]
Ayl € AR B2 52 23dstn gtk o £ A
8% 9384 PRabede) A-$ 58719 viEy HE
718 X8t 5-% PRMLo] A=A 23475
By AEd AP A2de 2ol A T
Za3 7]F BER tiH] F060 o]49 gy 4 A
4 gE wig e Aol Yt 4]
02 7|8 gdaase A 715S H8iA OPC %
ol A= a, olZ Q& 3% oUlE HH 59 3
ZHon PJojx A PEL IHAE o]3y o
ZbA B =E9 A9 A2€2 0.18-um CMOS
o2 oz Az2HAx, BD-R/RE/ROME 7}A]
4oz FE3) H2Estn HFach

=0
o -

Rl ool B &
o ol o e

&

ra

Ho

a

[1] System Description of Blu-Ray Disc Rewritable
Format Part 1.

[2]1 G.S.Choi, “The Front-End SOC for a Blu-ray
Disc Recorder,” IEEE Communications
Magazine, Vol. 42, pp.124-131, Dec. 2004.

[3] GS.Choi et al, “A 0.18-um CMOS Front-end
Processor for Blu-ray Disc Recorder With an

(505)

33

Adaptive PRML,” IEEE Journal of Solid-State
Circuits, Vol.40, No.1, pp.342-350, Jan. 2005.
JSPan, “A CMOS multi-format read/write SoC
for 7x Bluray, 16x DVD, 5x CD,” IEEE
International  Solid-State  Circuits  Conference,
pp.572-573, Feb.2005.

JSKim, “A 0.18-um CMOS SoC of a front-end
hardware platform for DVD-multi recorders,”
IEEE International Conference on Consumer
Electronics, pp.53-54, Jan.2005.

HSPark et al, “Simplified error generation
scheme for LMS adaptation of PRML channel,”
Proc. Satellite ISOM 2000, pp.70-71, Sep. 2000.
HKobayashi et al, “Effets of limit equalizer in
Blu-ray Disc format” IEEE Trans. on
Consumer Electronics, pp.1141-1147, Nov. 2003.

[4]

(5]

(6]

[7]

N A2

2 2 M43

1987 $Ardistm AR3 G
shal 24,

1989 FAtistm ARF 3
A 29,

20029 ndistm AR F %

i A 29,
1989\ d-2006'd A8 A DMET4 FAATY
20079 AA E=AUSE JLFATER @S
<F@AEF 1 54 @ 0AY mde] SOCAH
A>



