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Abstract

Readout signal of high density DVD-RAM disk output was simulated to analyze the effect of
crosserase and crosstalk to the readout signal which is one of the main difficulties to realize high
density DVD-RAM system having single side recording density of 4.7 GB and 15 GB media. Laser
beam intensity impinged on the disk was approximated as Gaussian and recorded marks were
assumed elliptical and the readout signal was calculated as a two dimensional convolution of laser
beam pattern and recored mark pattern. From the readout signal obtained by varying crosserase
ratio, carrier levels with period of 3T to 11T were calculated and compared. Jitter due to crosserase
and crosstalk was calculated and compared using 1,000 random marks having 3T to 11T period. The
results showed that the jitter due to crosserase turned out to be smaller than the jitter due to
crosstalk.
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Fig. 1. TEM photography of randomly recored
pattern using land - groove method on a 4.7
GB disk.

ey

Ao BAE crosserase #Abo] A A AlE
] carrier level ¥ Aejof] oJwlg F3FE vxEA] A
EoldE  F3ld  mAsIgchE ARgEg el
DIFFRACT®] 7-% ZA#}e] A437 249l vl
AEAZro] wl-¢- Aef Aejo) Aekd BAo].HR] e
oh B Ay oleldt ol AR AlEHeld
Ze s 2Ad38le] cross talk I cross erase = A
FHoT w3 = e jitterd AREsta masly
B

AT Al EHeAAE sl WA tlazmd] A&
W2 Gaussian@+2 2443} slgdehk 22w 7129 =)
A g9 AAE ajsle] ekl vlas 2AEkskd
o} 7155 k=9 Zols EFM+ Zeol 98 3T~1T
9] Zolg erhy dAslgrt o] B¢ # vxazz
HH dAEE opdEZa AWYAIE Gaussian ¥ e
I mkz Al o)F ARo g Ak A AF A
ARl o} 4] (1) e ®

V)= [ [ Rxs) s (X =x, Y=ydsdy (1)
o1 REXY)S Aol WAEE vhehi 7]

e 1, 7129 vl 09 HMIES ZeE yds)
Ak PE JRARRE BEE 2= A4 1Y AEE U



2001F TR BEFIBERLE £3BH CHF £4%8 35

eRdich kil 1. A& dfetrle
t]x=r) 5318 o veo] e ule}l £xHoR 3 Table 1. Simulation parameters.
e 74Ajsle] A ZE Pl 71EX vl=me) o Parameters 47 GB 15 GB
odo] AAY A Qlolla] e e Aels AL Pk Tw(Timing window) 171 ns 133 ns
o 6 szl Ao 3 Linear velocity 82 my/s 6 m/s
o] ApolR|aL AL FAg AAlehes 7A-g Aol AAA
] - . ] Track pitch 6l5nm | 330 om
ok o] FEke] zlo] WEE AR AYNEE T
Wavelength( A) 650 nm 425 nm
3l |t DVD-RAMS] %% 99 27)7F Edguct NA 06 06
Ao A4 A AYA A B whar) 2o Beam size 1,083 06%5
AL @] o} AebAl= crosstalk ] AT n Modulation code EFM+ code | EFM+ code
Edo)] vtaz} oA 3 n+l B vl=zE 718 A Minimum mark length | 420 nm 240 nm
+ 715 Hel 93 erase He W] EY FHc} 7 Maximum mark length | 1540 nm | 878 nm
A QA Edle| erase Fo] AAX vizz} AYA)= Mark sample number 500/track

crosserase’} AR}, Crosserase BARS 7]1EA] o]
2 "ol ) A B wiar) gl dde] L5
A oAz 7ld=o] wl=ze d¥rt AYAE AL
gh}. Crosserase H= AE= 79 204 HolF= v}

m. &z 2 us

2} Aol crosserase ratiolerase beam diameter/write LT CSmRIIYTe RN Q»é“',p e W
) 2 sh Ty
beam diameter)2 “elie}. Erase 9] vbgolst 7]& sj'. o0 - %3‘ . pars
8 e R AN N SRR N
el elsf AA erase @ 4 e W RS LA, vl *“”f:‘ RGN AG T E N LT W
2 7124] erase® TAT 9o MIEE 002 A 6 1 & 5 P
Hach A : Y
+ hog ‘.' . . 5 ' p :V
neighboring track writing writing power N g Wy . wi“ﬁ oM
pulse erase power [0 G * TR IN T SRR B VORI S.E. I
' riting area a3 3. A == 2

Fig. 3. Measured mark pattern.

T
partially erased mark

. erase beam diameter
Crosserase ratio(%)=— - %100
write beam diameter

13 2. Crosserase 2493
Fig. 2. Crosserase modeling. a2 4. 298)% vh= 2ok (crosserase G A9
Fig. 4. Image modeled mark (no crosserase).

47 GB 4] t]az Algal 15 GB 432 tla=
it 78S 3R Al EHe A FefrlEie & 19 2t

Al BAE 98 Al7kSola] dojal AAiAl s 2 R
A3 24L& 99 DFT agorthm? E3lod AQA113.9)
carrier level& TRl Alzdle] S vehie
jitter= Q3R AWAFE zero crossing A7 F o]AF
Aoz ozl A Alzele] A7k Wol TF HAE

e

N - ] T2 5. 293 vp29] o]v)R] (crosserase 75%)
T3ted jitter(o/T)E AAbsIITH Fig. 5. Image modeled mark (crosserase 75%).

(203)



36 Crosserase®} crosstalke] DVD A& Al3el] v]x) & of s

29 3¢ 249 TEM ARlezye 3 sde o)
Aol 7] s mk zore ehla o9 4E
Moz RHE W e & e sk B
image 2% & Zold 23 5% crosscrase &
Z33)e] image =AY vk mefole)

2 33} 2ol AA $4 vz crosserase #ol ¢
2 74 718 Wgel ola) vha o] AT Y
o] obde ot 4 glek. TEM A2 lofal v
o] crosserase dule A W =71 o 75% Hx9
& & 4 32 29 59 A9} Ze] AReoldl w2
S} erase® vkz mofo] Aol FAE & & Ak
% 49) txz s 27 59 Az wdz e o
< ANYAZE vwg A= a9 63} 2ok

- — A T
v ideal mark
Aty _/"\ At R
LY,

croserased zero cross line
7 mark

—_

Readout voltage

Time
38 6. AL A EdHe|A
Fig. 6. Simulated readout signal.

2y 6& doA AL TZRE] DC offsetg A}
7] 918} zero crossing AlAl F ubAE APANEE )
ehdict o] 79 timing shift(dt, dt)E er} A%
AEF wW3k= A3 FE& 4 ¢ Utk oA
crosserase @A w9 GR-Ro] X$A|7] wEo)
vhze] HMgeFe] A5 WA AlsAZTHele &
B PIXAT vtz oA (edge)d] A H3h= §7)
el timing AEjellis Ao A ks n]H
= ez gAvker)

Crosserase @A}o] A ZAIZ o] omd}t 3 3k2 v
2] A=A 48 3] S8 3 Ee) Yt ¢
Aol T R} ml=zv) 715w Ham 2ds A
A& F 47 GB9} 15 GB 7|82 o|83l¢] 3T wh=i
Bl UT v=27b] crosserase 99 wishA7IwiA
carrier levelS 75 Asbe 29 7 2 2 89 2k

CrosseraseZb 919 <oF 70% A E dohdclw 7Pk
7372 carrier level X315 AR 47 GBY] 7=

(204)

FhER S
75
70 A
o
- 65 1
N’
g’ 60 -
2
8%
=
s 50 1
o —O— no crosserase
45 —{— crosserase ratio 75%
L —C— crosserase ratio 85%
40

3T 4T 5T 6T 77 8T 9T 10T 11T
Mark length (Timing window)
38 7. Crosserase & W3lo] w& nlm Zo] v

carrier level (47 GB AFf)
Fig. 7. Carrier Level vs. mark length with the

variation of crosserase ratio 47 GB
specification).
75
T
70
=)
- 65
4
0>J 60
@
= 55
QL
=
8 50 - —O— NO crosserase
45 —{1~ crosserase ratio 75%
—O— crosserase ratio 85%
40 — N

3T 4T ST 6T 7T 8T T 10T 11T
Mark length (Timing window)

18 8. Crosserase & W] wg nmlz ZHo] ¢
carrier level (15 GB 7]5)

Fig. 8. Carrier Level vs. mark length with the
variation of crosserase ratio (15 GB
parameters).

E =7} 1 dB ©]8k9) carrier level A3FS Hol:-
1+ 15 GBS A% 3T "l=2E A93 »E ol u}
=27} 2 dB ol A3kE Hdth o)A-E cross erase
ol 2J3k 3ol 47 GBellM& AA3HA] 92 Wb 15
GB9} 735 AAEE &rigit

I3 9= crosserase @Ate]l DVD AJ2&Hldl] ojrgh
dEE TR vlas] 2] 98, 1000708 3T~1UT
A vhmE YA F JAANEE T8l IF =Y
o] gle 7499 AAYAEe timing W3] REHAES
Tl AR NE gholck

tx

g

{*3



2001 7R EFLBEEHRGE

55
s0 1™ 15GB (crosstalk + crosserase)
1] ——- 15GB (crosstalk)
45 lj-e—47GB (crosstalk + crosserase)
--------- 4.7GB (crosstalk)
E 40 1
L 35 /
g 30 e - -~
= 25 -
20 -
15 1 _ _
10 e
70 75 80 85

Crosserase ratio (%)

a8 9. AE o crosserase &
Fig. 9. Jitter vs. crosserase ratio.

QA Ex vl39 crosstalkel] &34 47 GBY 7%
oF 12 %, 156 GBY 7% % 30 %9 A7} HAE
o & )k o] Ae AlEH el groove depth
T 73R gkenE AA Bt E fAolr) mit
crosserase’= 47 GBO| 74§ Algjo| & & 2
= ¥ 15 GBO 7% crosserase %¢) Z)3pE
28] gho] ZA F7IEE o 4 Yok

V. 2 8

DVD rixz ylxst 739 & AYEZ 28%
7o ALZHE crosstalk E crosserase #Ato] AlA|
AP T ojmgt gike wAEx] EAs] 9§
land + groove 7|5Hiel] &% AA 71572 moke
253 APNEE Felsick 47 GB9 15 GB t&
A 7] o443l dolAl APAIZE e A9
EA A3tE Al vlaslr] $1s) crosserase ratiod] 'E
3ol w2 carrier level® AE1E Axlsigic) o Ax
crosserase BAFS- carrier level #3} Qolo g =43}
< & & dsivk =F crosserase] 23 A7}
crosstalkell €] Ae] He} Ao g A& 1%
% 9lslen, 15 GB vz =4l A9 crosserase
ratio7} =™ AEell Ad] 7|9gE & 5 ATk

3

b

i
Ho
ok

[1] T. Katayama, M. Ogawa, M Nagasawa,

“High-precision tracking control system for

(205)

BRE Clie F4% 37

(21

[31]

[4]

[5]

[6]

[7]

(8]

digital video disk players”, IEEE Transactions
on Consumer Electronics, vol. 41, pp. 313~321,
May 1995.

M Shinoda, K Nakamura, M. Yabe, N.
Watanabe, T. Satoh, N. Hira, T. Fujita, K
Kime, Y. Ishida, “Optical pick-up for DVD’,
IEEE Transactions on Consumer Electronics,
vol. 42, pp. 808~813, Aug 19%.

M. Okada, M. Ogawa and M Kubogata, S.
Ohkubo and M. Itoh, “Phase-change optical
disks for a high data transfer rate”, Jpn J
Appl. Phys., Vol. 37, pp. 2516~2520, May 1998.
T. Ishida, M. Shoji, Y. Miyabata, Y. Shibata, E.
Ohno and S. Ohara, “High density mark edge
recording on a phase change rewritable disk by
a 680-nm laser diode”, Proc o SPIE(Optical
Data Storage '%4), vol. 2338, pp. 121~126, 1994,
S. Morita, M. Nishiyama, M. Furuta, H. Iida, T.
Niwa, “Deep groove method on high density
optical disk memory”, Optical Data Storage
Topical Meeting, ODS. Conference Digest, pp.
92~93, 1997.

Bor-Wen Yang, D. Han-Ping, Shieh, “The
characteristics of a dual-layer optical disk with
read-only and functions”, I[EEE
Journal on Selected Topics in  Quantum
Electronics, vol. 4, pp. 821~825, 1998,

C. Bartlett, D. Kay, M. Mnsuripur, “Computer
simulations of the effects of disk tilt and lens
tilt on the push-pull tracking error signal in an
optical disk drive”, Optical Data Storage
Topical Meeting, ODS. Conference Digest, pp.
8~86, 1997.

Sae-Joon Oh, Soonchul Jo and Soon-Gwang
Kim, “An Analysis of Noise Power Spectrum
Due to mark Varations of an Optical Disk
system”, Jpn J. Appl Phys., Vol. 37, pp. 2210
~2213, May 1998,

erasable



33 Crosserase®} crosstalke] DVD A A Al5of wlx]i= ods} s S

g 5 H(EER)
) , 19473 294, 19694 Aeofsta &
b= 0 o eEe s 1 M)
e L sk ARl Al 19874 RIS
‘\‘:’. Jhi7) WE Wska w1874 9
9 - A sAdge 3o ARE
AAAFEE 9 <FRA Hof
ARARZE F 9 3R] tazm wdy) e s
3 Eglold = AA U AlE, Magnetic Random

Access Memory A2 2 AA>

: £ H R(EER)
119709 594, 19989 A gE
| FEE A 1996 ST
AR Ma) 197 - EA
Ak Aabgsn wpe, <5
By ok : AP mdY, Al

i

ool R

PN |

(206)

A E BR(EGR)

119724 794, 1997 SAleishR
AR L 20009 SN
L AARgEt Al 2000 - HA
AR GReIgel 2 ds),
<FRA 2ok R E Pt
2 297, AsAe]>



