; e3excur_ta”j abg6l cTcTcL2 9 APR 2003 SPECIFICATION 1. Title of the

| nventi on: DATA SLICE CIRCU T AND DATA SLICE METHOD 2. Detail ed
Description of the Invention: [0001J [Field of the Invention] The present
invention relates to a data slice circuit and a data slice nmethod, and nore
specifically, to a data slice circuit and a data slice nmethod for nore
precisely digitizing a signal read froma recordi ng nedium such as an
optical disk, on which data are store [Back rQuAPﬁ«rzma 2 9 AP R 2003 As
a storage nmediumfor storing infornmatlion such"as data, image and sound,
optical di conpact disks (CDs), nmagneto optical disks (Mds) and
digital gPﬁ%%Qﬁaﬁiﬁéﬁaﬂb), have been devel oped and their capacities are
bei ng increased. [0003] Since data bits are stored at a high density on an
optical di-sfifahA mf atherfevestdpding capacity, a signal read fromthe
optical disk tends to be affected by so-called "intersynbol interference.”
The int eDATAMSUICEMEIREU ENCANDabsOACSLIled METH®D Wwave interference,” is
such a phenonenon that read signals interfere with signals read for

adj acent data and the read signals are changed fromthe ideal waveforns.

[ 0004] Ahe effect of inter-wave interference is particularly distinctive,
for exanple, when data is a conbination of "3T" (shortest data) - "8T"

(1 ongesty dap@}apaétienasciription 6f qode.Inkh@itisn: as is shown in Fig. |, if
| ong data such as "8T" are present and adjacent read waveformfor the "3T"
pattern f@oéfpuced fromwaveform 10 to waveform 11 by inter

[Field of thg Invention]

The present invention relates to a data slice circuit and a
data slice mgthod, and more specifically, to a data slice
circuit and a data slice method for more precisely
digitizing a signal read from a recording medium, such as an

optical disk, on which data are stored.
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2 9 AP R 2003 wave interference. In other words, the effect of inter-wave
interference varies depending on how the data patterns are conbi ned. [0005]
As a result, when the signal is digitized by a so-called "PW system for
digitizing signals based on pulse width, as is shown in Fig. 1 the pul se
width digitized using threshold value 12 is decreased fromT1l to TO. In

sone cases, the signals can not be digitized pulse wwdth is too
narrow. O in other words, reproductign of tiim& Zm i npossi bl e.
[ 0006] Variation in the effect provided by inter-wave interference depends

not onl n.h ter : j | n actors,
Yagh arce%’\.‘[cg;'%?%?%\)@/dg?h QRS ﬂ&l%@miwrmge%?ﬁ $QcAN A hete

such as t an optical system an an optical disk used
for signal reading. There are t types of DVDs that are enplo as data
FGor o nTAGE GHE. SAUBID. REREGSLAOSREE: 15 kel 55 rertradh brr e Hie R
rewitable DVD-RAM A DVD-ROM has a smaller nodulation ratio A (=

Hri n/ Hrarpongfoc lkpits agdf idatks MOB)ARPRR OO idsr la Fide® dfskhe(RH$) t ude
Hm n) of the shortest data to the anplitude (Hrax) of the |ongest data,
than doepaaeCOHAIM andval BYPIRAMMRAS thegieat eapebangesi n drieghtbeing
reflectivity than does a CO-ROM As a result, both the DVD ROM and t he
DVD-RANIgﬁgqéégﬁgﬁqaffected by the inter-synbol interference nore easily
than is e A1 [0007] A phase conpensator for conpensating for the
effect of the inter-wave interference is disclosed in Japanese Unexam ned
Pat ent Publication No. Hei 6-333082. However, this device defines in
advance a conpensation value for a pulse width in accordance with a data
bit pattéf®03dnd conpensates for a

Since data bits are stored at a high density on an optical
disk having a large recording capacity, a signal read from
the optical disk tends to be affected by so-called "inter-
symbol interference." The inter-symbol interference, also
called "inter-wave interference,” is such a phenomenon that
read signals interfere with signals read for adjacent data

and the read signals are changed from the ideal waveforms.

(0004]

The effect of inter-wave interference 1is particularly
distinctive, for example, when data is a combination of "3T"
(shortest data) - "8T" (longest data) patterns in "2 - 7"
code. That is, as is shown in Fig. 1, if long data such as
"8T" are present and adjacent read waveform for the "3T"

pattern is reduced from waveform 10 to waveform 11 by inter-



pufse wdth of a digitally read signal by an amount that is the equival ent
to the conpensation value. Therefore, the conventional device nerely

+ conpensates nechanically for the pulse width, in accordance with the data
bit pattern, and does not determ ne a conpensation value by nonitoring an
actual read signal when conpensating for the effect of the inter-wave
interference. The precision of the signal di %bl @W | ow. 5 29 AP
R 2003 Thus, a need exists to providesfacili i and a net hod for
reducing the effect of inter-wave interference on signals read froma

st orage LU rectse lgitizin ﬁggk | A er need
exi sts tgsg?og%%gp?%%? FtBéti%lg %%%%%aiﬂ d %Ler%%gecf or r%e%lr}?lt}gr t%éué]
occurrence of data bit errors durkf_ t he readi of. stored data. Summary of
the | nvehPFBRTAEEBFEI GG Sa SR ING QN Wt heSi AR&At PaT Uatdre axe
provided a data slice circuit, for digitizing a signal read froma storage
medi um onomhiighddat a are recorded, conprising: a peak detector, for
detecting a peak value for an anplitude of a signal read fromthe storage
medi um a threshold val ue determ ner, for enploying the peak val ue obtai ned
by the peak detector to determ ne a conpensation value that is used for
conpensaibBQBBOr the effect of inter-wave interference on the signal, and
fox enployrng 'the threshold val ue cal cul ated by the conventional nethod and
t he conpensation value to determ ne a conpensated threshold value; and a
digi ti zaPPor cFetiht, wBENditdia i SioRt neSsidgRdt iR dsPRg 3t RO 1! d

val ue determ ned by the threshold value determ ner, wherein the threshold
val ue det' BWMi'neyshequioesdaghewzingeshghal vabasedl/t dn byu Lisé ngidthie, expr essi on
Vth = Vt + OVt where Vt denotes a threshold val ue before conpensation

(current j5hggshal ﬂnVﬁlZ?'?) 1 afge i1 Slenptas AiepMPeNSAI Hh Y aliiee s di ng
to a second aspect of the invention there is provided a data slice nethod,

for digitizing signal read fraom or age di o] ic ta are
recorded, @ BﬁpH?%iH% ?ﬁ%rg?gsg %FP déﬁé&?lnaag pggk sgﬁgecgfggﬁ éﬁﬁ?itude
of a signal read fromthe storage nedium enploying the peak value to

det er m n&1gnadspEaaiiPén b\‘?aldt}@,lgfwﬁe@h begaysed they Rbrfsesid gl o9 he
effect on the signal of inter-wave interference; enploying the threshold
val ue caheulratved B¢ tihe ctdeemwoons) nephoduahidothe fcdigersiagnals viat ue to
determ ne a conpensated threshold value; and digitizing the signal by using
t he dete&m%ag@ibn@eshold val ue. According to a third aspect of the
invention there is provided an optical disk device conprising: an optical
disk; a spindle notor for rotating the optical disk; a rotation controller
for controlling a rotation of the spindle notor; 6 - 2 9 AP R 2003 an
optical pickup for irradiating the optical disk with an optical beam and
receivinéogoﬁéflecting beam from the di sk; an optical pickup controller for
controlling the optical pickup; a signal processor, for processing signals
acqui r edVardmttioe opt itdal edifelaip pravd deddbiy é nden-rwaveritioer conenoe| i ng
the three circuits, and for exchanging a data signal with an externa

devi ce; HBEeSdENAbtPOAACS BN HOWCHHd Rtd galtd edrisenred reshbifed, dbgtti zi ng
a signal read froma storage nedi umon which data are recorded, the slice

circuit iaﬁ'.%'ou%xqg’other factors, such as the reflectivity of an
optical system and of an optical disk used for signal
reading. There are two types of DVDs that are employed as
data recording mediums: a DVD-ROM used specifically for

read-only, and a rewritable DVD-RAM. A DVD-ROM has a

smallér modulation ratio A (= Hmin/Hmax), which is defined



a peak detector, for detecting a peak value for an anplitude of a signal
read fromthe storage nedium a threshold value determ ner, for enploying
t he peak val ue obtai ned by the peak detector to determ ne a conmpensati on
val ue that is used for conpensating for the effect of inter-wave
interference on the signal, and for enploying ge fﬁéﬁiﬁﬁéd val ue

cal cul ated by the conventional nethod and the val ue to
determ ne a conpensated threshold val de, and a digitization circuit, for
digitizing the read signal by using the threshold value determ ned by the

threshol ¢ val ueaglgd eb i RRE. afipeeitdidRg Haid)f QU tthasaett &I thgci nygntion
there is provided an apparatus for digitizing a signal read froma data

st orage di u 0 I Si ng: p detect o fqr,. detecting, a peak_ yal ue for
an anpligﬁle 0 pg}gﬁéﬁaﬁﬁgéég f&gﬁgy%el%%%%%BegﬁEafuﬁ%ag gﬁFggﬁ%IGBValue
determ ner, for enployin%rtgﬁgfeak val ue obt ai ned by the peak detector to
det er m n&@iconpRAsadi oWl t S i s2 us@gepéerco i ngn f otighk effect
of inter-wave interference on the signal, and for enploying a cal cul ated

t hr eshol drasfl aret anit ¢ hieh o s &t 1A R .ue Also adeteniitnebathotthenswbed
threshold value; and a digitization circuit, for digitizing the signal by
using th r Bler Mgt } I L Laer; and
wherein %hdemtaﬁ%g&hkgel \é@\b/al ue dg(%lg@% ngﬁel?yaigﬁ?égéséﬂgtwwi@hgﬁgﬁgl %h\%ﬁge Vt h
where Vth = Vi_+ ~Vt where U dfno ﬁs“a.thgﬁshgbg éﬁlue bef ore conpensati on
(a current tHreSHo e VAP EE) Candt Bt Paanbte5RE cBnBeHisati on val ue. Accor di ng
to a further aspect of the invention there is provided a data slicing

met hod, for digitizing a signal read froma storage nmedi umon whi ch data
‘are recorded, conprising the steps of: - 6a- 29 AP R 2043 detecting a
peak val ug@@i7an anplitude of a signal read fromthe storage nmedi um

enpl oyi ng the peak value to determ ne a conpensation value, which is used

for compenstifg £Qhpbh8atbheh oroe ngigndly Gor NURS -IE¥E-{ “&PrEﬁFence?
enpl oyi ng the conpensation value to determ ne a conpensated threshold

.value; and digitizing the_signal by using the determ ned threshold val ue;
and viher G TRE F? cORGTHE SLF UGS | 45 dALEr P ied By VARRLSeR Unexelhhgre vt h
-denotes a new threshold value, Vt denotes a threshold value before
conpensatiaieila Rubtefttinnedhol dedaltudyl 3882 [ erfquavelenotless adevirpensat i on
val ue. According to a yet further aspect of the invention there is provided
an opti cale flirsks diaviodvaorgrd Sioigerasa tdpli calludl or a ppilsdl @igphotnf or ‘
rotating the optical disk; a rotation controller for controlling a rotation

of the spjndliamLorian aptdLal EHEKHQtE@EnEV%%@i%Hﬁﬁbﬁé&%é&“f&@'adiSk
with an optical beam and receiving a reflecting beamfromthe disk; an

optical pickup controller for.controlling. the optical pickup; i gnal

o ocessolt 14 THBchel it GG ko dont P Pheln tredt Bl and o

drive controller for controlling the three circuits, and for exchanging a

dat a si gridte weEH1¥Al8Rkteral tRRVERBPERFRE 5PPNIR LpCocesERRr ¢ FRT Bdi BfCa data
slice circuit for digitizing a signal read froma storage nmedi um on which

dat a ar e cacosnedonshedstrice mereiyt compéndahgs mechanically for the

pulse width, in accordance with the data bit pattern, and
does not determine a compensation value by monitoring an
actual read signal when compensating for the effect of the
inter-wave 1interference. The precision of the signal

digitization is low.



a peak detector, for detecting a peak value for an anplitude of a signal
read fromthe storage nedium a threshold value determ ner, for enploying
t he peak val ue obtai ned by the peak detector to determ ne conpensati on
val ue that is used for conpensating for the efszcg AFR 2083- wave
interference on the signal, and for errpl'éyi ng a cal cul ated threshold val ue
cal cul ated by the conventional nethod and the conpensation value to

determ ne a conpensated t.hreshol d val ye,..,.and a digjtj i Lrcuit, r
g 12t ng the T aRiod frrdi ey RuttaRe ity RS Rt bl £ BesRR Pt g hF e
threshol d fetteofdgcevaléRterferente InAEnRIs20ABrbiA Pdlehapé Mrdivad, avtl d@chredset
optical disk ,c,le_V(t:e (200) that enploys a novel data slice circuit (100).

[ 0013] (Pr ?‘F&!??‘B%EM%-] Fig. 2is aﬂ_dl agramillustrati ngtrt hfi g
arrangenent of a - : i aeelriell :

present invention. E%ﬁ%ﬁ&i&ﬁ&gﬁﬁguﬁgﬁﬂgt gﬂgﬁ@?gﬁ gwt l({)r%?c%dr?rlplrnltgseg an
i nt er pol at occ@rentepf datgbit eirary during dialeadiig o€stdredrdata. a st or age nedi um  a
peak detector 26, a threshold value determner 28, a delay circuit 30 and a
g:orrlparat;)rt_32. Tpetihnt er pol at o_rBZ?mlihfs ngthgh\ﬂ/g)ﬁsé;equi rﬁd for tr;_e s th

i mpl ementation o e present i BufiMargroft tiéa i s shown in Fig. 3, e
interpolator 24 is required, for the _acquisition of int,gr ol.atign points (0)
for a read si gnaticgerdingdp ajfystaspess 0£§Wﬂnwﬂap thegedsinrayg ?fgi‘ dgta shep Cirqulgy ¢ he
per for W“C?ox‘}ii%ig?ﬁlg'ass‘?grﬁlﬁfgah'f%% £Et%_r%ﬁgl:fédglgn 8H whi%x SatdreRecife,

approxi mation Values for the read si , and for increasing the
preci si on ebmptising:d paakaleicotor dor detectmgaepebl valne (pramlanditeds ofra @nadreathe

followi ng sta ereat t.he peak.val ue for the applitude i at ed.
That 1o i mony e TG Thedilf; RABSAIA Wind Fosbilfe RR b kb B AIRL O 24
t he peak vabtamedfbytthepeulletdcttaeo ?étexﬁnihleadom'ﬁgmgﬁoxcﬁalubﬂxac‘fslusﬁd fdred rmr:a
preci sely using the ivalent of the length "d" an en e interpol ator
b4 s not GRBACHBHNG ﬁ?ghepgjfeg_f phiRteriyavedntprierease. ¢ PR i on be
enpl oyed t gheARRARAIE vhRNG cRICEatR RthOEordvRAti Gl flehRidi 428 1. cimienB/RIh WaRlets. For

the interpaolation in Fig. 3, interpolation points are acquired by using an
appr oxi mat deiermaiig peeripshsatqdgbrstold Nalugeand addigisieetim geuitctonidigiizing fak val ue

for the a ' ' ' ' . . When the
i nt er pol apgﬂtgln gmsgﬁotbg%ﬁgg/heﬁlg{ﬂééeﬁﬁggid %ﬁhggﬁr? éo}{rz)??#ew%arr%gﬁlh é of the
read signal that whsregathel thebsheld prabdudstenhyerusignigesom ngwt theesbaldplaluegV gobynt s
(o). When the i.nterpol.ator 29 is enployed, as is described above, the peak
val ue for Pﬂ@ggfﬁﬁxip%ﬁﬁ@nof a signal _ waveformis calculated after
interpolation is perfowgedyvi+&R2vP AP R 2000 [0017] The threshol d val ue

determ ner 28 determ nes a conpensatign value to be used for enploying the
peak val ue“o6talhagnqigs a threshold value before compensation (current threshold value) and

AVt denotes a compensation value.

According to a second aspect of the invention there is provided a data slice
method, for digitizing a signal read from a storage medium on which data are recorded,
comprising the steps of:

detecting a peak value of an amplitude of a signal read from the storage medium,;

employing the peak value to determine a compensation value, which is used for
compensating for the effect on the signal of inter-wave interference;

employing the threshold value calculated by the conventional method and the
compensation value to determine a compensated threshold value; and

digitizing the signal by using the determined threshold value.

According to a third aspect of the invention there is provided an optical disk
device comprising:

an optical disk;

a spindle motor for rotating the optical disk;

a rotation controller for controlling a rotation of the spindle motor;



the peak detector 26 to conpensate for the effect on the read signal of

I nter-wave interference, and then determ nes a threshold value, which is
required for the digitization of the read signal, based on the peak val ue
and the conpensation val ue. SpeC|f|caIIy, a new gAéF“?%@ lue Vth for
digitization is acquired by expression vbh = 2+ ere Vt denotes
a threshol d val ue before conpensati on (current threshol d value), and

[err]Vt denotes 0 Ok td - ol
[t erf erence. - 0dtabtan P ol Mritatt pie? BRRAT Ml ik oBipdl bal BHEY,
per f or ned ursdeugng hecfleotihgbeang fromthediskpds. [0019] The first nethod is a
conpensation method used.when ange in eak. val. for the anplitude
of a read signal aESPP%@[BEﬁ%@"?@mj{%E&@Bﬁ? QW@%@W »val ue used for

10 2 9 AP R 2043 adighial prédésser) for‘/ﬂ%&ebsm§s1gﬁﬂ§§éq%ﬁﬂeﬁ frdnPihe Rpaeal pitkap e RAM
that has a large nodulation ratio max), defined as a ratio of

the anplitude (H8i di’}Vﬁoﬂ?OH@IﬁHelszIrQO@tml matthe tthre@ ietrcuitspland o cxqhanging ¢ dathe
| ongest dat .small change in anplitude in accordance with
the data |e%’€“n‘”ﬁ%\i‘?ﬁmﬁ5‘2§§% od, the changed value for the peak val ue of
the anplitude i stmgmyptbcasoﬁmmdmdmh elﬂbe\kﬁﬂcuﬂfoddlgiﬁ@ingldsigfmil sead dsom
conpensation, val ue [err uired b ression c = k* (Vp - Vpp)
() Pahere Sy aaeditl v (RGAR 6oL, Bl aEhOR bE g et at el y
precedi ng peak value, g alkd@kea@iEf'éraet@dtm@carﬁéaﬁ%luecmaﬁaﬁiphdﬂwmsngd;
according to the magni tude of the inter-wave interference. [0021) The
second met hod i s reakfomghe gapagamadiimor a reduction, due to inter-wave
interference, in the rﬁ%&eﬁ}o@&'@&lugﬁé ek f&aérgglogfﬂﬁ %r\tahféaﬁlﬁ‘ain @ﬁ'ﬂ as
& 353 3

a 3T pattern, are adjacent ong ta, such tern, 1n
code, which is the peak detector to determine a compensation value that is used for

compensating for the effect of inter-wave interference on the signal, and for

employing the threshold value calculated by the conventional method and the

compensation value to determine a compensated threshold value, and
a digitization circuit, for digitizing the read signal by using the threshold
value determined by the threshold value determiner.

According to a fourth aspect of the invention there is provided an apparatus for
digitizing a signal read from a data storage medium, comprising:

a peak detector, for detecting a peak value for an amplitude of a signal read from
the storage medium,;

a threshold value determiner, for employing the peak value obtained by the peak
detector to determine a compensation value that is used for compensating for the effect of
inter-wave interference on the signal, and for employing a calculated threshold value and
the compensation value to determine a compensated threshold value; and

a digitization circuit, for digitizing the signal by using the threshold value
determined by the thrshold value determiner; and

wherein the threshold value determiner acquires a new threshold value Vth
where

Vth=Vt+ AVt
where Vt denotes a threshold value before compensation (a current threshold value) and
AVt denotes a compensation value.,

According to a further aspect of the invention there is provided a data slicing

method, for digitizing a signal read from a storage medium on which data are recorded,

comprising the steps of:



11 2 9 APR 2003 especially a problemfor a DVD-ROM In this case, since the
nodul ation ratio Ais small, i.e., since the change in the anplitude
corresponding to the data length is |large, the change in the peak val ue for
the anplitude of a read signal does not corresang &PRP%D ange in the
threshol d value for digitization. Theref®-e, the fluctuation value of the
peak val ue for the anplitude can not be determ ned as being the

conpensation valye, as it is far .the fi.rst t hod. cordiqag to
t he second net hogétbgqu%kvg gr‘i’é@nWpllﬁlzjegﬁglsﬁglcfgwg&%ﬁ?f@f%ggng%%@g?he
anplitude for shembldyaigathe peslevalaé esldeteinsing @rrpaipsmation vilakUwhichris ised for

threshol d value used for digitation is determned, in order to extend the

data | engt ROmBeRsating:fos dratfehen die sigmalief IP?rWPWE@eTFBC%et ermine the
t hreshol d val ue. el[(lg%/%]g cgl}t@ céﬁﬁ??ns?@ér? yalg???ﬂélégﬁi)h%’%hc\g?ﬁg‘é@%ah? thteéholdSvalue;

acquired by expres enotes a mddle
val ue obt aandd fromthe peak val ue, Vc denotes a threshold val ue before

conpensation (cunrent. thresho val ue),. and. k .denqt )roporti onal 12 2
G AP R 2008 cons tienzding FeRTRLEY Ve Bt grRRRinSe HRAIRR e PhB R e "o ¢ e
i nter-wave i nt er beeice thi@shdi valugis detdrmiredfdyowchart showi ng a data slice

nmet hod according to the present_invention. This nethod is enployed by the
data slice circuit of Nm=6/rté*'s/é¥¥ i nventi on described above. [0024]

where Vth denotes a new threshold value, Vt denotes a threshold value before
compensation (a current threshold value) and AVt denotes a compensation value.

According to a yet further aspect of the invention there is provided an optical
disk device comprising:

an optical disk;

a spindle motor for rotating the optical disk;

a rotation controller for controlling a rotation of the spindle motor;

an optical pickup for irradiating the optical disk with an optical beam and
receiving a reflecting beam from the disk;

an optical pickup controller for controlling the optical pickup;

a signal processor, for processing signals acquired from the optical pickup; and

a drive controller for controlling the three circuits, and for exchanging a data
signal with an external device;

the signal processor including a data slice circuit for digitizing a signal read from
a storage medium on which data are recorded, the slice circuit including,

a peak detector, for detecting a peak value for an amplitude of a signal
read from the storage medium,

a threshold value determiner, for employing the peak value obtained by
the peak detector to determine a compensation value that is used for
compensating for the effect of inter-wave interference on the signal, and for
employing a calculated threshold value calculated by the conventional method
and the compensation value to determine a compensated threshold value, and

a digitization circuit, for digitizing the read signal by using the threshold

value determined by the threshold value determiner.



At step 38, a peak value is detected for the anplitude of a signal 36 read
froma storage nedium At step 40 a conpensation value, based on the
detected peak value, is determned that is used to conpensate for the
inter-wave interference provided by the read signal. At step 42, the

t hreshol d val ue cal cul ated by the conventional nethod and the conpensati on
val ue that have been determned are enpl oyed t% g:lngnQ@@Ba threshol d val ue
that is required for the digitization of the read signal. At step 44, the
digitization of the read signal 36 is performed based on the threshold

val ue. [0823Hdit2 o AR R Al § hawgbpbdtashdimki detvlieef | harthatn Fi g.

4, a step of determning an interpol ation val ue used to conpensate the

si gnal r@ﬁglépgnbt%%v%ﬁoQ%&%.@%ﬁd@“d%?bd%%i(ﬁﬁﬁﬁ?d before step 38. [0026)
Fig. 5is ifagramillustrating an optical disk device incorporating the
data slice circuit 100 of the present invention. An optical disk device 200
conprises: an optical disk 50; a spindle notor 52 for rotating the optical
disk 50; a rotation controller 54 for controlling the rotation of the

spi ndl e MB0a8B152; an optical pickup 58 for irradiating the optical disk 50
with an optical beam 56 and for receiving the reflected beam an optical

pi ckup coptedklreledd®ridie@idiol | ing the optical pickup 58; a signa
processor 62 for processing signals acquired fromthe optical pickup 58;

and a dr ceont.rol | es. r.con i r brcuit 4, and 62
and for g%?ha%gfﬁgig(%ﬁ$i?%ﬁgﬁg u%%Pa#%ﬁgaﬁhgxkgfﬁgﬁ%h§&#Céﬁf?bd%%?a
slice circuit according to one embodiment of the present

invention.

[0014]

In Fig. 2, a data slice circuit 100 comprises an
interpolator 24 for receiving a signal 22 read from a
storage mwmedium; a peak detector 26, a threshold value
determiner 28, a delay circuit 30 and a comparator 32. The
interpolator 24 is not always required for the

implementation of the present invention.

[0015]

As is shown in Fig. 3, the interpolator 24 is required for
the acquisition of interpolation points (a) for a read
signal 34 that is to be sampled at sampling points (o), for

the performance of precise sampling (to acquire an



The data slice circuit 100 in Fig. 2 is included in the 14 2 9 AP R 2003
signal processor 62 of the optical disk device 200 in Fig. 5. Specifically,
* the data slice circuit 100 in the signal processor 62 detects the peak
value for the anplitude of the signal read fromthe storage nmedi um by the

optical pickup 58; enploys the peak value to determ conpensati on
val ue for conpensating for the effect ?n t he ré}n@ Efgﬁaéd@ i nter-wave

interference; enploys the threshold value cal cul ated by the conventi onal
met hod and the conpensation value to determ ne a threshold value to be used
for digitapprmxkimet iead sdmal ; fowd dingi t ireesl t Begnedd Ségnabnbasédron the
threshol d value. [0028] As is described above, according to the present

i nvent i on,ndMea PERK MﬁéuFrEe&swa AFPlineude 100y 118 i 9ok £ 6 BRgn && OBt he

storage nediumis actually nonitored, and an adequate threshold val ue

required f.or th jaitizati f the.r ign is d rm.ned. Unlike the
Convent i it B 4G dN 8 s rRTpPe bl S abR PRbheAbet Mok etn
accordance with a data bit_pattern, select a conpensation value for a pul se
wi dt h t hatalwe ded ¥ neie | avpbvERER BRd-abehbnbedl | yTRabpbhsatl Fée .-t Be data
bit pattern. Therefore, according to the i s 29 AP R 2003 present

i nvent i onyhqat etiiserolh atizat i onpet fsigedl lsy whee ebyt éhpoebtect 26f theer - wave
interference can be reduced can be performed for individual read signals,

fhe cirodite the Wovite Ghq  AEPREERAGOY T ra  HeaRel sudedl banacgetion
calculated more precisely using the equivalent of the length
"d" than when the interpolator 24 1is not used for
interpolation. It -s prefsrable that the odd function be
employed to enhance the precision of the calculation of the

peak value. For the interpolation in Fig. 3, interpolation

points are acquired by using an approximation expression.

[0016]

The peak detector 26 acquires a peak value for the amplitude
of the read signal that is obtained by sampling. When the
interpolator 24 is not employed, the peak value for the
amplitude of the read signal that is sampled is produced by
using only the sampling points (o). When the interpolator
24 is employed, as is described above, the peak value for
the amplitude of a signa. waveform 1s calculated after

interpolation 1s performed.



present invention are provided in order to reduce the effect of inter-wave
interference in accordance with individual read signals, and to enable
precise digitization of the signals, and can be applied not only for a DVD
but also for any other type of optical disk device, such as a CO-ROM and a
magneto optical disk (MJ). 3. Brief Description of the Drawings: Fig. 1 is
a diagramfor explaining the effect of inter-wave interf ce. Fig. 2is a
diagramillustrating the arrangenent &f a data $2 BCARiérﬁ[f according to
one enbodi ment of the present invention. Fig. 3 1s a diagramillustrating
one exanglo®lirit er pol ati on net hod perfornmed by an interpolator according to
t he present 16 2 g ANK 2003 invention. Fig. 4 is a flowhart show ng a

data sli g@eiHQdRAGONHING R dd1euiRf8S Ot dePetily Ficbmprshtd gl agram
illustrating an optical disk device incorporating the data slice circuit of

t he present invention. 2.9 APR 2003 W claim_J1. A.data.sli.ce gircuit,
for digi tvia;iur?g &P sl?%ngisegegarf reg}ﬂzlé)yétn(% atg]ee r%%?’fljmv%uﬁhlo a&é]tezgczﬂ%
recorded, conprising: a peak detector, for detecting a peak value for an
anpl i t udéhef reakgAarecead fAorisardueensage medi umhe act heeshond W ue
determ ner, for enploying said peak val ue obtai ned by said peak detector to
det er m ne eact anpgsiatd fori nad rtuevdvati nte nifked o, corpeaensat ide:daninde ef f ect
of inter-wave interference on said signal, and for enploying said threshold

value 5 threshold value, which is required for the digitization of

the read signal, based on the peak wvalue and the
compensation value. Specifically, a new threshold value Vth
for digitization is acquired by expression

Vth = Vt + AVt (1)
where Vt denotes a threshold value before compensation
(current threshold wvalue), and AVt denotes a compensation

value for compensating for the inter-symbol interference.

(0018]
The determination of the compensation value AVt is performed

using the following two methods.

(0019]
The first method is a compensation method used when a change
in the peak wvalue for the amplitude of a read signal

corresponds to a change in the threshold value used for



cal cul ated by the conventional nethod and said conpensation value to
determ ne a conpensated threshold value; and a digitization circuit, for
digitizing said signal by using said threshold val ue determ ned by said

t hreshol d val ue determ ner; wherein said threshold val ue determ ner
acquires a new threshold value Vth by using expre Zhﬁﬂﬁzﬁﬁﬁﬁ Vt + Ovt where
Vt denotes a threshold val ue before q@npensatioa,é reshol d val ue)
and OVt denotes a conpensation value. 2. The data slice circuit according
to claim1, wherein said conpensation value [err]Vt is acquired by using
expressi @ngiVizatkdn( VM) whekep¥pidengt es greblemnibonpeakpval-uraM Vpp
denotes an i medi ately precedi ng peak val ue, and k denotes a proportional
const ant er,aLned,i c j t : [ | Nt ef=
interfer%ﬁ%g.ﬁgg %héaEEGE scﬂ@gﬁ§f¥%d??kgggg?g?ngﬂgg/c %%E{I?eﬁﬁéggin sai d
conpensati on val ue rjVt is acquired by usipg, expressjon t = k* (Vc-M)
where Vcd8eRof@518 %%ef(r:ld%}léa \P&‘f%%%i &B‘B?/rf)r o%’?aub%aﬁhQJékﬁﬁF Oéﬂaak t®enotes a
proportional constant determ ned in accordance with the magnitude of

i nt er-watbei anplficndrcd Hmax) 1 tie doneR 20032 4. 1 The, dahatshiseacircuit
according to claim2, wherein said inter-wave interference i s conpensated
for whenggpampdutigihga rati engdafdiird ag aacdbdbtQaftet hei@npldHadudegasfa t he
shortest data to the anplitude of the |ongest data, is great. 5. The data
slice ci Lt,accey.d cl al : rej id.inter- e.ipterference is
conpensagéﬁb%gf mﬁéﬂhgg%%gﬂlggkgégfapﬁg,%%%¥§ﬁ%g‘%é?€?ra.|ot%€ ?ﬁg
anplitude of the shortest data to the_anplitude of the | ongest data, is
smal | . 6VaTHE Qat Ah§| pRRLAtHEG ¢ Sa8RBLAYRE 88 &1 SPAPENSAGAPRerad&®pri sing a
conpensator for determ ning a conpensation value used to interpol ate val ue
for said signal read fromsaid storage medium 7. The data slice circuit
according to claim®6, wherein said peak detector enploys a sanple value for
sai d readpspgnal and said interpolation value to detect a peak value for
the anplitude of said read signal. 8 The data slice circuit according to
either one o lai or fur r._Ccopprisin del ay .ci ity for hol ding
sai d sangﬁe %2 Ge ggﬁééaiggpgggséggﬁgl g%%k? sgyg tﬁ?es % 83$§EUe%y

determ ner deternmnes a threshold value. 9. The data slice circuit

accor di n§*PECEF&PM |, wherein said storage mediumis selected froma group
including a digital video disk (DVD), a nmagneto optical disk (M), a
conpact di skAVEDyr &hdVe lFadep)di sk (LBD). 10. A data slice nethod, for
digitizing a signal read froma storage nmedi umon which data are recorded,
conpri si peetrBe Bp epferdftesleecthngedt Peadavakae vef, amppnuldddres ofara si gnal
read from said storage

immediately preceding peak value, and k denotes a

proportional constant determined according to the magnitude

of the inter-wave interference.

[0021]

The second method is used to compensate for a reduction, due
to inter-wave interference, in the read signal for short
data, where short data, such as a 3T pattern, are adjacent

to long data, such as an 8T pattern, in 2-7 code, which is



medi um enpl oyi ng said peak value to determ ne a conpensation val ue, which
is used for conpensating for the effect on said signal of inter-wave
interference; enploying said threshold val ue cal cul ated by the conventi onal
met hod and sai d conpensation value to determ ne a conpensated threshold

val ue; and digitizing said signal by using said determned threshold val ue.
-19 - 2 9 APR ~UU~ 11. The data slicqqmethod acc@rQﬁABRt@D@Bai m 10, wherein
said threshold value is determ ned by using expression Vth Vt + Ovt where
Vt h denotes a new threshold value, Vt denotes a threshold val ue before
conpensatdspe iGN e gruesdol thval peb-aos . OVindenekesagefospPessathen
value. 12. The data slice method according to claim 11, wherein said
compensati@n Al i Mels ACIY KadabY 4SENg SHpesshn GMnge Kin (Mhe Vo)
where Vp deno current eak va denot’es an inmme y precedlng
peak val ue, and denotes a proportlonal constant determ ned i n accordance
with the 3R TURR GPTEREEPIHAVS itf etirer date. 19t heldatl®rd8 cethBt hod
according to claim 11, wherein said conpensation value OVt is acquired by
usi ng expressjonn-\the kéak VeaMtd hershd/camehit ede ao fri ddt ead ab uenabt ai ned
froma peak value, and k denotes a proportional constant determned in

accor dangg,aM tibit ke redpdnde PftHantaanyaveni pher tprepes1dl4al therdat a
slice nmethod according to cIa|n112 wherein said inter-wave interference is

conpensat ed_.f.or en a o] S t
arrplltudé]{3 'l%% Or t es 5%0? ﬁ%éa%%gg{%%gg% Y%lugo%gegé d§§
great. 15. The data slice nethod according to claim 13, wherein sald
i nter- maﬁ@”ﬂﬁteﬁ@%rEﬁ@eam§lé6H€§n§&Feﬁoﬁo%QMQ%?%%Wﬁﬂﬁﬁzﬁ$cﬁﬁ%%g|Bhedeflned
as aratio of the anplitude of the shortest data to the anplitude of the

| ongest dadngpensatsieh|valbe, The idatis Sbircéhrefhodtanebhddng fosteadm 10,
further conprising a step of determning an interpolation value used to

conpensatfdord S d & 9PRE readhHd ok sabE, Stiage tiedi eiandd . ithetdata
slice nethod accordlng to cl'aim 16, wherein at sald step o detectlng sai d

is

peak val ue % for sai d ation
val ue arergn%tlged t3 %eﬁﬁg gdp3§% &ggueﬁggﬂﬂ%he anp | ggélé °r ead
si gnal . - 29 AP R2003 18. The_data sllce nethod accordlng to

ei t her on%e"befc‘é‘?%t mEhE0 RTRENSEEFeMeradBRpria nghg dtes Bro bl dRhgesai d

sanpl e value for said read signal until said threshold value is determ ned.
19. The dsted sfbce dieginoak amcoli di g teomdhaidm iT0, ombereite saittersd othge
mediumis selected froma group including a digital video disk (DVD), a

magnet o Qi £ali edigth ,( MPhd at KO MRRRp edissie i0eD) vandea 1asempdicsfed LBb. 20.

An optical disk devi ce conpri si ng:
determine the threshold wvalue.

[0022]
In this case, compensation value AVt 1is acquired by
expression

AVt = k* (Vc -~ Vi) (3)
where Vc denotes a middle value obtained from the peak
value, Vc denotes a threshold value before compensation

(current threshold wvalue), and k denotes a proportional



an optical disk; a spindle nmotor for rotating said optical disk; a rotation
controller for controlling a rotation of said spindle notor; an opti cal

pi ckup for irradiating said optical disk with an optical beam and receiving
a reflecting beamfromthe disk; an optical pickup controller for
controlling said optical pickup; a signal pr ocezﬁi Pp?rmﬁ@cessi ng signals
acquired fromsaid optical pickup; ang a drive oll'er for controlling
said three circuits, and for exchanging a data signal with an externa

devi ce; said signal processor including a data slice circuit for digitizing
a si gnal coeadahtones esindhage imedicemraantki ahtdatacanaghecoddedf sded slice
circuit including, a peak detector, for detecting a peak value for an
anpl i t udenet rayshgnal isad fQm said storage nedium a threshold val ue

det erm ner, For enpl oyi ng sai d peak val ue obtained by said peak detector to
determ ne a conpensation value that is used for conpensating for the effect
of inter-wave interference on said signal, and for enploying said threshold
val ue cal cul ated by the conventional nethod and said conpensation value to
det er mi né0Q28dnpensat ed threshol d value, and a digitization circuit, for
digitizing said read signal by using said threshold value determ ned by
said threshol d val ue fdeleh@irteshodingAn appar atusef aertodi bicziorgiiamgsi gna
read froma data storage medium conprising: a peak detector, for detecting

a peak val.ue.for | ] a signal fr a i um -
21-Io 29 ié %hzeO(% a %ﬁegﬁggﬁtgé ue gtlgr rrﬁ{eﬁcglg),d fl{c))grn éeﬁglfgg?%gg?hg%%eak

val ue obtained. by the peak detector to determ ne a conpensatjon val ue that
s used FaitecShpERSALFRY . FoPft HES dIFRtan o AYRPer & STCHLPEREE on ¢ ho

signal, and for enploying a calculated threshold value and the conpensation
value to determ ne a conpensated threshold value; and a digitization
circuit, for digitizing the signal by using the threshold value determ ned
by the thopeshgl d val ue determ ner; wherein the threshold val ue determ ner
acquires a new threshold value Vth where Vth = Vt + O/t where Vt denotes a

threshol dovali hef oce LaTPeASR 9 (aceuELantotNtashold uakie) dand, v

denotes a conpensati on-"va e apparatus accor

further conpri.si an interpolator for interpolating val ue for_ the
si gnal . o e Sgpaf%?%s r & n§teo2efai 4%EmWMerg¢n FF@pst%Qad% medi um

is selected froma group including a digital video disk (DvD), a nmagneto
optical diogpep@tiop value, based on the detected peak value, 1is

determined that is used to compensate for the inter-wave
interference provided by the read signal. At step 42, the
threshold value calculated by the conventional method and
the compensation value that have Dbeen determined are
employed to determine a threshold value that is required for
the digitization of the read signal. At step 44, the
digitization of the read signal 36 is performed based on the

threshold wvalue.

[0025]



caonpact disk (CD) and a laser disk (LD). 24. A data slicing nethod, for
digitizing a signal read froma storage nmedi um on which data are recorded,
conprising the steps of: detecting a peak value of an anplitude of a signal
read fromthe storage nmedi um enploying the peak value to determne a
conpensati on value, which is used for conpensating for the effect on the
signal of inter-wave interference; e??oning t? g&Pﬁpﬁ@ﬁBion val ue to
determ ne a conpensated threshold value; and d gti zing the signal by using
the determned threshold val ue; wherein the threshold value is determ ned
by Vth AMhougivVt noftershovirh thkenehes fa omewatrr eshokdgvaldye,a Vet denettes a

t hreshol d val ue before conpensation (a current threshold value) and [err]Wt
denot es e COMPANeaL! an vl terp Py e fatd sbisehna JeLhadeoacspeding o
claim 24, further conprising a step of determ ning an I nterpolation val ue
used to conpensate far the signal read fromthe storage di,u - 22 - 2
o AP R 2008135 L9A AAPE S i A O Uottbrci g b ot BF&T HE 94 PSTREFel n t he
storage nediumis selected froma group including a digital video disk
(DVD), a&wignd8o optical disk (M), a conpact disk (CD) and a | aser disk
(LD). 27. An optical disk device conprising: an optical disk; a spindle
notor for rotating the optical disk; a rotation controller for controlling
a rotation of the spindle notor; an optical pickup for irradiating said
opti cal H§§%6 ith an optical beam and receiving a reflecting beamfromthe
di sk; an optical pickup controller for controlling said optical pickup; a
signal processor, for processing._signals acquired fromthe optical pickup;
and a driv@ c nt+%lF%r&%%ﬂr%%nﬂaépﬁgﬁﬁtﬂﬁg tH? e8P&iH AT tSLsknderdre
exchanging a data signal with an external device; the signal processor

i ncl udi ngneerpepatangs e deget izline acsrgnat rkd@d ofontle speesgatmedi um
on which data are recorded, the slice circuit including, a peak detector,
for detecivégtaoneak vwal uepteraan anpki taede f @09 gpahpreadst r omanhe
storage nedium a threshold value determ ner, for enploying the peak val ue
obt ai ned, by; the peak S’g%?&t eir‘é@f@'%&{d? oy %o@%@ﬂmtdeg?rth‘éa'o &gt is

used for ‘conpensati ng ect of inter-wave Interference on the

SLOTal, BT ofo eThl oY1 2 SAL 2t ed L estiol g val s, A e, cqgensati on
rotation of the spindle motor 52; an optical pickup 58 for
irradiating the optical disk 50 with an optical beam 56 and
for receiving the reflected beam; an optical pickup
controller 60 for controlling the optical pickup 58; a
signal processor 62 for processing signals acquired from the
optical pickup 58; and a drive controller 64 for controlling
the three circuits 54, 60 and 62 and for exchanging a data

signal 66 with an external device.

[0027)

The data slice circuit 100 in Fig. 2 is included in the



adigitization circuit, for digitizing said read signal by using said
threshol d val ue determ ned by the threshold val ue determ ner. .A
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| 109%& () SEO%RYE) - mECd¥NC, 18% actually monitored, and an adequate

threshold wvalue required for the digitization of the read
signal is determined. Unlike the conventional device, the
device of the present invention does not, in accordance with
a data bit pattern, select a compensation value for a pulse
width that is defined in advance and mechanically compensate

for the data bit pattern. Therefore, according to the
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[0029]

In addition, the circuits, the device and the method of the
present invention are provided in order to reduce the effect
of inter-wave interference in accordance with individual
read signals, and to enable precise digitization of the
signals, and can be applied not only for a DVD but also for
any other type of optical disk device, such as a CD-ROM and

a magneto optical disk (MO).

3. Brief Description of the Drawings:

Fig. 1 is a diagram for explaining the effect of inter-wave
interference.

Fig. 2 is a diagram illustrating the arrangement of a data
slice circuit according to one embodiment of the present
invention.

Fig. 3 is a diagram illustrating one example interpolation

method performed by an interpolator according to the present
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Fig. 4 is a flowchart showing a data slice method according
to the present invention.
Fig. 5 1is a diagram illustrating an optical disk device

incorporating the data slice <circuit of the present

invention.
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a peak detector, for detecting a peak value for an amplitude of a signal read from

said storage medium;

a threshold value determiner, for employing said peak value obtained by said

peak detector to determine a compensation value that is used for compensating for the

effect of inter-wave interference on said signal, and for employing said threshold value

calculated by the conventional method and said compensation value to determine a

compensated threshold value; and

a digitization circuit, for digitizing said signal by using said threshold value

determined by said threshold value determiner;

wherein said threshold value determiner acquires a new threshold value Vth by

using expression

Vth=Vt+ AVt

where Vt denotes a threshold value before compensation (current threshold value) and

AVt denotes a compensation value.

2.

The data slice circuit according to claim 1, wherein said compensation value AVt

is acquired by using expression

AVt =k* (Vp-Vpp)

where Vp denotes a current peak value, Vpp denotes an immediately preceding peak

value, and k denotes a proportional constant determined in accordance with the magnitude

of inter-wave interference.

3.

The data slice circuit according to claim 1, wherein said compensation value AVt

is acquired by using expression

AVt = k* (Ve-Vit)

where Vc denotes a middle value obtained from a peak value, and k denotes a

proportional constant determined in accordance with the magnitude of inter-wave

interference.
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determining a compensation value used to interpolate value for said signal read from said

storage medium.

7. The data slice circuit according to claim 6, wherein said peak detector employs a
sample value for said read signal and said interpolation value to detect a peak value for

the amplitude of said read signal.

8. The data slice circuit according to either one of claims 1 or 6, further comprising
a delay circuit for holding said sample value for said read signal until said threshold value

determiner determines a threshold value,

9. The data slice circuit according to claim 1, wherein said storage medium is
selected from a group including a digital video disk (DVD), a magneto optical disk (MO),
a compact disk (CD) and a laser disk (LD).

10. A data slice method, for digitizing a signal read from a storage medium on which
data are recorded, comprising the steps of:

detecting a peak value of an amplitude of a signal read from said storage
medium,;

employing said peak value to determine a compensation value, which is used for
compensating for the effect on said signal of inter-wave interference;

employing said threshold value calculated by the conventional method and said
compensation value to determine a compensated threshold value; and

digitizing said signal by using said determined threshold value.
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where Vp denotes a current peak value, Vpp denotes an immediately preceding peak

value, and k denotes a proportional constant determined in accordance with the magnitude

of inter-wave interference.

13. The data slice method according to claim 11, wherein said compensation value
AVt is acquired by using expression

AVt =k* (Vc-Vt)
where Vc denotes a middle value obtained from a peak value, and k denotes a
proportional constant determined in accordance with the magnitude of inter-wave

interference.

14. The data slice method according to claim 12, wherein said inter-wave
interference is compensated for when a modulation ratio, defined as a ratio of the

amplitude of the shortest data to the amplitude of the longest data, is great.

15. The data slice method according to claim 13, wherein said inter-wave
interference is compensated for when a modulation ratio, defined as a ratio of the

amplitude of the shortest data to the amplitude of the longest data, is small.

16. The data slice method according to claim 10, further comprising a step of
determining an interpolation value used to compensate for said signal read from said

storage medium.

17. The data slice method according to claim 16, wherein at said step of detecting
said peak value, a sample value for said read signal and said interpolation value are

employed to detect a peak value for the amplitude of said read signal.
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19. The data slice method according to claim 10, wherein said storage medium is
selected from a group including a digital video disk (DVD), a magneto optical disk (MO),
a compact disk (CD) and a laser disk (LD).

20. An optical disk device comprising:

an optical disk;

a spindle motor for rotating said optical disk;

a rotation controller for controlling a rotation of said spindle motor;

an optical pickup for irradiating said optical disk with an optical beam and
receiving a reflecting beam from the disk;

an optical pickup controller for controlling said optical pickup;

a signal processor, for processing signals acquired from said optical pickup; and

a drive controller for controlling said three circuits, and for exchanging a data
signal with an external device;

said signal processor including a data slice circuit for digitizing a signal read
from a storage medium on which data are recorded, said slice circuit including,

a peak detector, for detecting a peak value for an amplitude of a signal
read from said storage medium,

a threshold value determiner, for employing said peak value obtained by
said peak detector to determine a compensation value that is used for
compensating for the effect of inter-wave interference on said signal, and for
employing said threshold value calculated by the conventional method and said
compensation value to determine a compensated threshold value, and

a digitization circuit, for digitizing said read signal by using said

threshold value determined by said threshold value determiner.

21. An apparatus for digitizing a signal read from a data storage medium,
comprising:
a peak detector, for detecting a peak value for an amplitude of a signal read from

the storage medium;
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wherein the threshold value determiner acquires a new threshold value Vth

where
Vth=Vt+ AVt
where Vt denotes a threshold value before compensation (a current threshold value) and

AVt denotes a compensation value.

22. The apparatus according to claim 21, further comprising an interpolator for

interpolating a value for the signal.

23. The apparatus according to claim 21, wherein the storage medium is selected
from a group including a digital video disk (DVD), a magneto optical disk (MO), a
compact disk (CD) and a laser disk (LD).

24, A data slicing method, for digitizing a signal read from a storage medium on
which data are recorded, comprising the steps of:

detecting a peak value of an amplitude of a signal read from the storage medium,

employing the peak value to determine a compensation value, which is used for
compensating for the effect on the signal of inter-wave interference;

employing the compensation value to determine a compensated threshold value;
and

digitizing the signal by using the determined threshold value;

wherein the threshold value is determined by

Vth =Vt + AVt

where Vth denotes a new threshold value, Vt denotes a threshold value before

compensation (a current threshold value) and AVt denotes a compensation value.

25. The data slicing method according to claim 24, further comprising a step of
determining an interpolation value used to compensate for the signal read from the

storage medium.
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a spindle motor for rotating the optical disk;
a rotation controller for controlling a rotation of the spindle motor;
an optical pickup for irradiating said optical disk with an optical beam and
receiving a reflecting beam from the disk;
an optical pickup controller for controlling said optical pickup;
a signal processor, for processing signals acquired from the optical pickup; and
a drive controller for controlling the three circuits, and for exchanging a data
signal with an external device;
the signal processor including an apparatus for digitizing a signal read from a
storage medium on which data are recorded, the slice circuit including,

a peak detector, for detecting a peak value for an amplitude of a signal
read from the storage medium,

a threshold value determiner, for employing the peak value obtained by
the peak detector to determine a compensation value that is used for
compensating for the effect of inter-wave interference on the signal, and for
employing a calculated threshold value and the compensation value to determine
a compensated threshold value, and

a digitization circuit, for digitizing said read signal by using said

threshold value determined by the threshold value determiner.



