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An Analysis of Eye Diagram Phase Jitter
Caused by Coma in the Optical Disc
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Audio/Video Technology Center, Sony Corporation,
6-7-35, Kitashinagawa, Shinagawa-ku, Tokyo 141

We have devised a method of analysing eye diagram phase jitter caused by intersymbol
interference and coma in the Compact Disc Digital Audio pickup system. The eye diagram of
the read-out signal is calculated as a convolution of the line spread function and the input signal
which is a random sequence of run-lengths generated on the computer simulating the actual
channel bit stream of the Compact Disc system. Jitter values were calculated from phase advance
and lag of zerocross for each transient, and they showed very good agreement with the measured
values. Using this method, we have found that when the optical parameters of an aberration-
free pickup system are NA=0.45 and A=0.78 um, the peak-to-peak value of phase jitter caused
by intersymbol interference is 70ns, and when the disc tilts 1° in the scanning direction, this

is increased to 185ns by the effect of coma.

L. 3 L & I

AV MT 4RI «FUVENF—F 4 I3 EE 12
em T, 604y, 2FyrardiE Hi-Fi A—7 447
ul s aefEdscEnTcEs(Fig.1). Lal, b
J v 7 HIAOEEEEDS Eb)d TEO D, BSHTik
DHBLBRAT 2 EBTERD. —fT, T4 R 2
OHBHETHICESILTA /82— DYy 2 — %3
2N HEERL 12O THES 3.

2. RAFXNEFSHTH

BRIty £ 7c CD il #t% Tablel jcg &
W 2F v ANVDA—F 4 AEBLTTEREL SIS
% 2.03Mb/s dF -2ty FX } ) — 43, Table2
1L AR » T 4.3218 Mb/s O F 4 20 E
y FPAMY —LiCEBENBY. 1Fr 3L Ey Mg
231ns THBHho, #Hd 1.26m/s THAET 3 &, B/
RigfRs 7 1 27 LT 0.87 um T 3.

—Ji, RA#y b A ORISR,

MNAZ1.75 ym (1)

B EESEY YR D A (1983456 B 20 A, HE) ICH
TR

TH5. ARVv—¥—§HET, WHROEEKL—F-L&
LTt A=0.78 um D b DM LEICHIBIN TV 3. B
% NA=0.45 Ooxi¥L vy X4 ERT 3L, ARy b
#4 X3 175 pm T8 5. ThRB/NRIEHBED 2 £
505, WE, A#y bodulrd sRiELICH B
LT aL, RABy FOESHIROKIRICHD S T EMH
D% LO&E BEFESOREDMEHIRD K&
DHBEZITY v 2 —0BHET 2. COBRZEASHET
B,

HEMTSBE2ERSE 2101, NA £0.46 X K&
CLTRARy FY A4 XA L.T5pum L /PNELLTHG
ko ULnl, d%bh NA 2KR&T5L, #40
NG A= EDEFL fok EFBHTHsEML TR
3. 22T, FSMTHICEIS Yy #—%5EH 3
2alb—=YaryTROIZCENTENE, LEXE, VWA
WA NA b ETYy 2 — %2R MERHICL T LER
Fafrisw, ToMmEs sl TRl NA 23kb 5
CEBEBTEXE2DOTEHEEZ 3.

3. FARIUDEEICLDENTES Y —

Fig. 2 ic o 7 7 v PHERD LA TY FERLIE.
TA—AR, FFuFrTroV—RESHRERZEFIIEE



438(26)

Fig. 1 Compact Disc Digital Audio.
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Table1 Main parameters of Compact Disc
Digital Audio system.

Playing time

approx. 60 min

Scanning velocity 1.2-1.4m/s
Track pitch 1.6 um
Diameter of the disc 120 mm
Thickness of the disc 1.2 mm
Number of channels 2 and/or 4
Sampling frequency 44.1kHz
Quantization 16 bits linear
Channel bit rate 4. 3218 Mb/s
Data bit rate 2.03 Mb/s
Channel modulation code EFM*
Error correction code CIRC**

* eight to fourteen modulation
** cross interleave read-solomon code

Table2 Eight to fourteen modulation format.

3 channel bits
11 channel bits
1 channel bit

Minimum run length*
Maximum run length
Window length

* run length=distance between the transients in
the signal
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Fig. 2 Optical pickup system configuration.

Fig. 3 Eye diagram when disc tilts 0°
NA=0.47, §=0°, 2=0.78 ym
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Fig. 4 Eye diagram when disc tilts 0.5°
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Fig. 5 Eye diagram when disc tilts 1°
NA=0.47, 6=1°, 2=0.78 um
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Fig. 6 Coma (OPD) caused by disc tilt.
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