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R N (m,T) mark - (s, T) space (m, 1) mark — (s, T )space; sce Fig.1A.
; 2
: ﬁ {a) Main Table; Tstp and Telp table for my#2 or s,#2
,,,,,,,,,,,, [_ H }
>3 I : [ é Tsfp [m=2|m=3|m=4 |m =5 Telp [ m=2 | m=3|m~4|m,Z5
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b : o Tsfp | m=2 | m=3 | m;=4 |mZ5 Telp {m=2 | m=3 | m;=4 |m, =5
1 3 A
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Tester Specifications Pulse Generator

Model Number of Spin Stand Shibasoku ;
Model Number of Spin Stan LM330A - MUX Unit
H2
Pulse 12.8GH " Level M OUT(1+)
. 2 : >
Generator a6 Converter OuUT(1-)
Write Pulse — 07 DTG VICLK
Rise Time .Tos (800MHz) Buffer
Peak Power 17TmW 32ch 7
Head Amp Fc 145MHz LHIS 16:1 Level H»OUT(+)
Spindle Rot. Speed 11,000rpm Ext. - MU Converter H OUT(2H)
032 Clock IN
Disk Track Pitch o Hm 1/16CLK
roove — "
Timing Adjustment and
Recording Tw 74.50m 1/16CLK Phase Compensation
; >
Density Capacity 25GB | RS
Clock Generator
gooo gooad
X6 7
Results of 12X Recording
w LD y :
MUX-Type r RIZX ?ID ) Conventional 4x4 Tables :\trnh
Wri[e Pulse ecording 4x4 Tables previous-pai A ern
G Results compensation
enerator
2 R
; High ! Limit Equalizer
E Frequency : Wave at
: (T &\ Modulation : 1X Speed
3 Recording Recording ‘_i |
H APC I 104
H B ~ R e :
iCurrent-2 Current-| Control | | Towl _~_Tsree2f i
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giind ; Measurement
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B8 Type-1 Strategy (m-s-m-s)
Adaptive parameters, Tsfp and Telp, for m, T marks in NRZI sequence of
{m,T)mark - (s, T) space - (m, T) mark — (s, T )space.

(a) Main Table; Tsfp and Telp table Pulse( 2.2, 2
Top | m2 | m=3 | m=1 | m25 Telp | m-2 | m=3 | m=4 | mZ5 Pulse( 2, 2, 2,
= ¥l F2 F F4 52 [ 12 L3 L4 Pulse( 2, 2, 2. 4)=0000000 000000
%3 | FS K6 17 8 EENEE o L7 L8 Pulse( 2. 2, 2, 5)=000000000000000000:
54 F9 Flo F11 {8 5,=1 L9 Lo | Lu L2 Pulse( 3, 2, 2, 2)=0000000000000000:
5,25 F13 F14 115 Fl6 525 1.13 L4 L15 1.16 Pulse( 3, 2, 2, 3)=00I 10000000000
(b) Tsfp Compensation Table Pulse( 3, 2, 2, 000000000
Tsfp(so,m,) in Main Table (F1 to F16) arc modifyicd as Tsfp(sym ) +ATsfp(my,so,m,) PulseE 3.2.2, 5;:' J0000000:
N Pulse( 4, 2, 2, 2)=0000000000000000
T _ . _ . _ il S .22,
ATsfp(my=2) Alsfplm,=3) Asipmy=4) AlslpmyZ5) Pulse( 4, 2, 2. 3)=0000000000000000:
. Tsfp Table Pulse( 4, 2. 2, 4)=0000000000000000:
ATsfp Table ATsfp Table ATsfp Table AASIZ; o 555 Pulsel 4 2. 2. 5=0000000000000000
A22210 A255 32210 A355 2422 10 4455 (are all 7er0.) Pulse{ 5, 2, 2, 2)=0000006000000000;
Pulse( 5, 2, 2, 3)=0000000000000000:
() Telp Compensation Table Pulse( 5, 2, 2, 4)=0000000000000000
 Compensation Table
~ " . N Pulse( 5, 2, 2, 5)=00000 000000:
Tcl.p(mhso in Main Table (L1 to L16) arc modifyied as Telp(m,s,) +ZTelp(mysoyimys,) Pulec( 5. 3. 2, 22000 0000000
Atelp(mys)=22)  ATelpimys)=(23)  ATelp(mys)=(2.4) ATelp(my,s,~(2,25 Pulse( 5. 3, 2, 3)=0000000000000000;
Pulse( 5, 3, 2, )00000000000000:;
ATelp Table ATelp Table Afelp Table Avelp Table Pulse( 5. 3.2 000000000C
A2222 10 A2255 232210 A2355 2422 10 42455 A2522 10 A2555 Puisel 5 4 2 0000000
— Pulse( 5, 4, 2 )0000000000000
ATelp(mys)=(3.2)  ATelp(mys)-(3.3) Aelp(mgs)=(3.4 Pulse( 5, 4, 2. )00000000000000:
ATelp Table ATelp Table ATelp Table ATelp Table S“:SEE : ‘;' i o
322210 A3255 332210 A3355 342210 A3455 352210 A3555 P”IS"'( A
ulsel 5, 5, 2, 000
_ 4 o » R — ~ Pulse( 5, 5, 2, 4)=0000000000000000;
ATelpogs=(42)  ATelp(my 5,)=(43) ATelp(mys)=(4.4) ATelp(my 5,)~(4.25 Pulecl 5. 5. 2. £20000000000000000
ATelp Table Aelp Table ATelp Table ATelp Table Pulse( 2. 2. 3, 2)=0000000000000000000
4222 10 A4255 4322 to 4355 A4422 10 A4455 452210 4555 Pulse( 2, 2. 3, 3)=0000000000000000000:
ATelptmysg=(25.2) ATelp(ms)~(Z53)  Alelpmysy=(254)  Alepmpsy=(=5 25 s .
ATelp Table Aelp Table ATelp Table ASAS?P TZ"S'; .
4522210 A5255 A5522 10 45355 A5422 10 5455 o E
(are all 7ero)

Detail . ion of the Sub Tables are as follows

ATsfp| m=2 | m=3 | m=4 {m 25

5072 | Ay | Lo | Aia | A
573 | Aoy | Loy | Dosa | Ass t
S0 4 4; Aza; Az 14 Az45

Lo | Ao | Doy | Lioe

uboood gboood

Type-3 Strategy (m—s—-m-s) Pulse for 2T mark
Pulse( 2, 2, 2)=00. 2
Adaptive parameters, Tsfp and Telp, for m T marks in NRZI sequence of Pulse( 3 22222222222, 2222227
{m,Tymark - (s, T) space ~ (mT) mark — (s, T )space. Pulse( 4, =22222 222
R N . N Pulse( 2, 3. 2222
{2) Main Table; Tsfp and Telp table for m,#2 or 5,%2 Pulse( 3, 3 59999922223779777799) oy
Pulse( 4, 3, 2)=] 2222 222222222
Tshp | m=2 | w3 3 ome [ mzs Telp | m=2 | m3 | m=4 | mZs
5=2 Fl ¥2 3 F4 5=2 Ll 2 L3 L4 Pulse( 2, 4, 2)=22222222 2
=3 ¥5 F6 F7 ¥8 =3 L5 6 7 Pulse( 3. 4, 2 2 2
i il - ° v bt Pulse( 4, 4, 2 2
s} P | Ko} P k12 s=4 | Lo | o [ L | oL
Pulse for 3T mark
> ’ ¢ 5 : N Pulse for 3T mark
%z5 | B3| Fa | oFis e W25 | s | e | s | e Pulse( 2, 2, 3)=000 - 5 ) 5
Pulse( 3, 2, 2222 2222222
Pulse( 4, 2, 3)~0 222222222 2 2
(b) Sub Table; Tsfp and Telp table for my=2 and s,=2.
Thermal interfercnce compensation parameter Zg; to gy and A, to 4,5 are introduced. Pulse(2, 3, 222222222222 2222
When mg=2 and s,-2, Pulse(3, 3, 3) 2222 2
Parameters F1 to F4 are modilycd as follows. Pulse( 2, 4,3)-02222 22222222 222
F1=Fl+A4,
F2=¥2+ ﬁn Pulse( 4, 3, 3)=0: 222222222 2 222
F3=F3+ Ay Pulse( 3, 4, 3)=0 222222222222 )
F4=Fd+ A, Pulse( 4. 4. 3)=0 2222 2
Parameters L1 to .16 are modifyed as follows.
L1 =L1+ 4, (Lntl n=4m, m=0,1.2.3) Pulse for 4T mark
L2=12~ A, (Lnt+2 n=4m, m=0,1,2,3) Pulse( 2, 2, 4)=000: 2222222222222222 2 222
L3=13+ A (Lo+3 n4m, m-0,12.3) Pulse( 3. 2, 4)=0, 2 222222, 22222222 2
L4=L4+0  (Lo-4 n=4m, m=0,1,2.3, are not changed Pulse( 4, 2. 4)=022222222222222222 ) 2222
for stable recording for longer marks)
Pulse( 2, 3, 4)=00 2222, 2222 2
Then, parameters arc difincd as follows. Pulse( 3, 3, 4)=022 222222222222 2
Pulse( 4, 3, 4)=02222. 2222222 2 2. 222
Pulse( 2, 4, 4)=0~ 222 2 222222, 222
Tstp | m=2 | m=3 | me=t | mzs Telp | m=2 | m=3 | m=4 | m32s Pulse( 3, 4, 4)=02222222
Pulse( 4. 4, 4)=022; 222 2
50=2 |F1edy |F2e A, |F3+.4, | Fi- 4, 572 L1+ |12+ A, 3+ A, L
3 | Fs 6 F7 ¥ 53 LS Au [uede L1 A 18
st | PO Fto | Bl oF2 5= LAy Lo S gy L2
25 | P13 | Fi | RIS | Fis 5,25 LBrA LB 454, Lis
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B2
Type—4 Strategy (m-s—m) Type-5 Strategy (modified m—-s—m)
Adaptive parameters, Tsfp and Telp, for m, T marks in NRZI sequence of Adaptive parameters, Tsfp and Telp, for m, T marks in NRZI sequence of
(m,T) mark - (s, T) space — (m,T) mark. (mgT) mark - (s, T) space — (m,T) mark.
Main Table; Tsfp and Telp table for my=3 Main Table; Tsfp and Telp table for my=3
Tsfp | m=2 | m=3 | m 24 Telp | m=2 [ m=3 | m =24
Tsfp m-2 | m=3 | m=24 Telp | m=2 | m=3 | m24
s=2 | Fl F2 3 56= L1 L2 | L3
= = 2 3
w3 | F4 | F5 | F6 =3 | L4 | s | Ls S 2 B =2 | U i
sz4| 7| ol P sZ4 | L7 | L8 | Lo 5073 4 ES F6 893 L4 L5 L6
524 | F7 F8 2 L7 L8 L9
Sub Table; Tsfp and Telp table for m,=2
Tty =2 = 24 Tl =2 = z
e | m2 | m | mi2 cdp | m72 ) w7 | mad Sub Table; Tsfp and Telp table for m=2
F1 F2 F'3 =2 | L1 L'2 L3 Thermal interference comp ion parameter Ag Ay ey, Aiyr and A, are introduced.
=3 | T4 | F5 ] Fé =3 | L'4 | L'5s | L'e
Tsfp m-2 | m=3 [ m=24 Telp m=2 | m=3 | m=4
s,24 | F7 | F8 | F'9 24 | L'7 | L's | L9
572 |Fi+dy, [F2 445, |F3 + 45 L1+A4,|L2+4,] L3
=3 F4 F5 F6 s=3 [l4+A,[15+4.| L6
524 | F7 F8 ¥y so24 |L7+4,[L8 v .0 19

uboood ugbooood

14

. Limit equalizer jitter at 1X read speed as function of write speed.
Type-6 Strategy (modified m-s—-m) 4 J P P

Adaptive parameters, Tsfp and Telp, for m, T marks in NRZI scquence of e |
(meT) mark - (s, T) space - (m,T) mark. 7 rc.,.. Laxd | |
- 6.5% / Type-6 (m-s-m)
Main Table; Tsfp and Telp table for m23 é, (
5 Type-5 (m-s-m
6
E / Type-4 (m-s-m
Tsp | m=2 | m=3 | m=4 m=2 | m=3 | m=4 o H
& —| Type-3 (m-s-m-s)
=2 £l F2 F3 =
% Esl Type-2 (m-s-m-s)
50=3 F4 F3 16 50=3 L1 L2 L3 = O :
Type-1 (m-s-m-s
524 | F7 £8 F9 24 ype-10 )
4 H
Sub Table; Tsfp and Telp table for m;=2 2 4 1 12 14
Thermal interference compensation parameters Ay, Ai. A3, Ay and A, are introduced. Write Speed (BD rate)
Tslp | m=2 | m=3 [ m=24 Telp | m=2 | m=3 | m=4 oooooao
5072 {Fle Ay [F2+ A5 (F3 + g $5=2
158
5=3 F4 ] F6 5=3 L1 +A4,|L2+4,,] L3
Ni f
024 | F7 F8 £9 524 Write Strategy Description  Number o Remarks
4 Table Parameters
Tsfp(s d Tetp(s,
Conventional sTp(s.m) et p(s.m) 2 16 for Tsfp and Telp
Tull (m-s-m-s) 64 for Tstp
Type-1 320
pe 4x4 256 for Telp
Type-2 Modified (m-s-m-s) 5 16 for Tsf}? and Telp
4x4x2 x 2 case with overlap
Types3 Modified (m-s-m-s) 39 16 for Tsfp and Telp
4x4 7 for A
Modified (m-s-m) 9 for Tsfp and Telp
Type-4 3x3x2 36 X 2 case
Modifyed (m-s-m) 9 for Tsfp and Telp
Type-5
vpe 33 » 5 for A
Typo-6 M@i}fyed (»n‘l—s-m) 1 9 for Tstp, 3 for Telp
Tstp 3x3, Telp 3 5for A
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200 System Controller \\ 101 100
207 206 Laser Power > ==
1——» Jpulse A 60
Written Adjusted Write Controller
Data Parameter {7
Evaluator Table ! “’\,\
oty \ 150
50 T f /\/
111 N jecti
Readout Initial Write Ohﬂwwe e [
Signals _|Readout Signal Wobble Paraeter 170 ens Controller
Pre-Processor Decoder Table 4
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202 203 Interface 130
120
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Recording Parameter Calibration Sequence

LY LA ES
®THEOWHRERG

When a disc is loaded or
data recording request is received through the interface.

]

Start Calibration.

I

Read the control-data area or wobble signal information
1o obtain the initial recording parameters.

I

Seek to the calibration arca or FLEL—FEEH
optimum power control (OPC) area.

!

Calibrate the recording parameters such as recording powers or pulsc parameters
by executing trial data write and read.

End of the calibration.

I

Set the cali to the recording table
in the systcm controller or the Yaser driver,

!

Start the user duta recording.
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