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Rel ated Art 15 There has so far been known a device for

i nspecting characteristics of an optical pickup used in an opti cal

disc drive. The device for i nspectl ng char acteri StICS of an opti cal
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5 of Optical Pickup and/or Optical Disc

Field of the I .

This invention relates to an apparatus and a method for measuring

10  characteristics of an optical pickup and/or an optical disc.

Descrintion of the Related A

15 There has so far been known a device for inspecting ch;.racteristics of an
optical pickup used in an optical disc drive. The device for inspecting ’
characteristics of an optical pickup is used for example in inspection for shipment
or reception of an optical picku_p in connection with whether or not the optical
pickup satisfies the prescribed specifications.

20 Fig.1 shows a block diagram of a conventional device 100 for inspecting
characteristics of an optical pickup.

The conventionai device 100 for inspecting characteristics of an optical
pickup shown in Fig.1 is designed to inspect an optical pickup.
The conventional device 100 for inspecting characteristics of an optical

25  pickup includes a test bench 102 on which the optical disc is set, a matrix circuit
103 supplied with an output of a photodetector of the optical pickup 101 for
outputting a playback signal (RF signal) and a servo control circuit 104 for
performing servo control for reproducing an optical disc based on an output of the
matrix circuit 103. N

30 The conventional device 100 for inspecting characteristics of an optical
pickup also includes n measurement circuits 105a to 105n for measuring various
characteristic values of the optical pickup based on an outp;_i; of the matrix circuit
103, a multiplexer 106 for switching between outputs of thé‘measurement circuits
105a to 105n and a multiplexer 106 for switching between outputs of the

35  measurement circuits 105a to 105n. The conventional device 100 for inspecting



pickup-.satisfies the prescribed specifications. 20 Fig.1l shows a
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15 The optical pickup 101 usually includes plural photodetectors. For S:xample,
the optical pickup 101 includes a four-segment photodetectors and a pair of
photodetectors arranged on both sides of the four-segment photodetectors for side
spot detection. Outputs of these photodetectors are routed.to the matrix circuit 103.

The test bench 102, on which is set the optical disc, runs this optical disc in

20 rotation for reproducing the disc. The optical disc set on the test bench 102 is used

as reference for this device 100 for inspecting characteristics of the optical pickup.

The matrix circuit 103 is fed with dutputs of the photodetectors of the
optical pickup 101 to generate playback (RF) signals, focusing error (FE) signals
and tracking error (TE) signals from the photodetector outputs.

25 If the photodetector provided on the optical pickup 101 is made up of four-
segxhent photodetectors and both side photodetectors for detecting side spots, the
matrix circuit 103 outputs the following signals: That is, the matrix circuit 103 finds
the sum of the respective‘outputs of the four-segment detectors to output the result
as RF signal. The matrix circuit 103 also outputs FE signal by the astigmatic

30 method. Specifically, the matrix circuit 103 computes the sums of the two
photodetectors lying across the four-segment detectors to find the difference
between the sums to output the resulting difference as the FE signal. The matrix
circuit 103 also computes the difference between the side spot detecting

photodetectors to output the resulting difference as TE signal.



I nspect.i ng characterlstlcs of an optical pickup. The optical pickup 101 is

det achabl y mount ed on this device B00 for inspecting characteristics
of an optical pickup. The optical pickup 101 includes a | aser diode, a
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20 105a to 105n to route an output of the selected measurement circuit to the analog-

to-digital converter 107.

The analog-to-digital converter 107 converts outputs of the measurement
circuits 105a to 105n supplied via multiplexer 106 into digital data which is routed
to the computer 108. The rate of conversion of the analog-to-digital converter 107 is

25 low because the outputs of the measurement circuits 105a to 105n are substantially
at the dc level. For example, the rate of conversion of the anélog-to~digita1
converter 107 is on the order of 1 kHz.

The computer 10& performs statistic processing of digital data supplied from
the analog-to-digital converter 107 to display the results.

30 In the conventional device 100 for inspecting characteristics of an optical
pickup, as described above, the characteristic values of the optical pickup 101 are
measured by, for example, » measurement circuits 105a to 105n, with the number »
corresponding to the number of the characteristic values to be measured. The

measured results are displayed for the user on the computer 108.



3. The matrix circuit 103 routes the RF, FE and TE signal s,

t hus conputed, to the servo control4 circuit 104 and t he neasurenent
circuits | Gba to 105n. The servo control circuit 104 perforns
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processi ng jomtmder to conpute the characteristic values. The first
measurenent circuit 105a neasures the signal |evel of. an S-shaped
curve at the ti noToRampls, af ?%gntawftu@égwﬁgms@r%sqddepppsasléhswtatm thes
exanpl e, th@tﬁﬁ}&fsg‘f?ée?on-fﬁ'@téﬁﬁé?ﬁﬂ 16@@5mﬁmeneerréufihew%@améénr es the

| evel . e TE signals based on the TE signals. The'third neasurenent
ci r cui t 10005differs fropthe axie of rofatipey ef thefoptind die 12i aprrblowban &dg.8n t he RF
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converts out put sSpﬁclﬁMIynﬁaaa rce:ttano of the olfticra!:dist: D ikForhéso fibiibthepoptiofed vi a
mul ti pl exerll u?namétglc;[nobg Iop heqaser tbe e CE thls 1(s)t%£mee x becomes a distance x1
corresponding to the distance between the axis of rotation and the point of
illumination of the laser light beam Lx plus the distance between the axis of
rotation and the center O of the optical disc D. If the optical disc D is rotated by
1/4 from the rotational position shown in Fig.2A, the distance x becomes equal to
20 the distance x2, as shown in Fig.2A. If the optical disc D is rotated by 1/4 from the
rotational position shown in Fig.2B, the center O of the optical disc D becomes
closest to the point of illumination of the laser light beam Lx, with the distance x
becoming equal to a distance x3 corresponding to the distance between the axis of
rotation and the center O of the optical disc D minus the distance between the axis
25 ofrotation and the center O of the optical disc D, as.shown in Fig.2C. If the
optical disc D is rotated by 1/4 from the rotational position shown in Fig.2C, the
distance x becomes equal to x4 as shown in Fig.2D.
Therefore, if the rotation of the optical disc D undergoes eccentricity, the
point of illumination Lx on the optical disc D of the laser light beam L illuminated
30 on the optical disc D is varied in synchronism with the rotational period of the
optical disc D. Specifically, the point of illumination Lx on the optical disc D of
the laser light beam L illuminated on the opticél disc D is moved back and forth
through the distances x3 to x1 from the center O of the optical disc D, as shown in
Fig.3. Thus, the point of illumination Lx traverses plural recording tracks due to

35 eccentricity of rotation of the optical disc D.



to. the-conmputer 108. The rate of conversion of the anal og-to-digital
converter 107 is 25 |ow because the oufputs of the neasurenent circuits

105a to 105n are substantially at the dc level. For exanple, the rate
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15 With the device 100 for inspecting characteristics of an optlcal plckup, the
TE signal level can be measured using rotational eccentricity of the optical disc, as
described above.

Meanwhile, if the TE signal is detected using rotational eccentricity of the
optical disc, the period of the TE signal is varied responsive to the track traversing

20 velocity of the laser light illuminated from the optical pickup 110. In particular, at
the turning points of the reciprocal movement of the illuminated position of the
laser light beam, the traversing velocity becomes zero, so that the TE signal period
becomes extremely unstable. Specifically, the turning points of the reciprocal
movement mean-a point at which the illuminated position of the laser light beam on

25  the optical disc becomes furthest from the center of the optical disc (Fig.2A) and a
point at which the illuminated position of the laser light beam on the optical disc
becomes closest to the center of the disc (Fig.2C).

With the conventignal device 100 for inspecting characteristics of an optical
pickup, if the illuminated position of the laser light beam on the optical disc has

30 turning points, there is produced in the TE signal a waveform shown at time t1 to t2
of Fig.4. In the conventional device 100 for inspecting characteristics of an optical
plckup, this signal portion becomes noise components when measuring the TE

signal, thus disabling correct measurement.
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D of the laser light beamL radiated fromthe optical pickup and the center

0 of the optical disc Dis varied ith the rotational position of the
optical disc D. Specifically, if the center 0 of the optical
disc Dis furthest fromthe point of 15 illumnation Lx of the |laser |ight
beam L, this distance x becogﬂmmm&mlliorrespondl ng to the

di stance between the axis of rotation and the point of i1lum nation of
the laser |ight beam Lx plus the distance between the axis of rotation’

and the center OAggording tohe E@Ferxﬂlns\@n@on,lthenehepmdedaﬂn aqbpsmttrs fos rot at ed by
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rotation and the cengﬁc 2 of the ptlcal disc D mnus the distance between
the axis 25 °°OUf & JHFQ thea?Ri“‘P]n S&enter 0 of the optical disc D, as shown
in Fig 2C | ft hﬁ)tatlonal 8Rvin %Qﬁeaﬂk?&x@tdtﬁgﬁﬂé @ﬁtﬁql Bic 1 on Eé&ﬂh&é‘&at%m ati onal
position shown in Fig.2C di stance X becomes equal to x4 as shown
in Fig. % and Therefore if the rotation of the optical disc D
under goes eccent gfagddidristicd Yetect h tical
disc D of the | asedr | i gs ggfnmn H\Q?urgogfgeﬂg%ﬁ%’% E&%él%ﬁgén&%}l Cgafragl?g% Dis
vari ed i n sYmeignslsomy anhoutput Q’fdheaphqmelbctpechMng téwdce of the(opthdal di sc
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di sc D, h 3 .Th t he poi nt i I 1'um, nation, Lx

traversegg p u%mklgl& Pd‘tr%‘g(m? 33‘3 gegerskng tras &&W‘Bﬂ%ﬂﬂiﬂ apdfofi i on of
t he opti cal measacinpthe charactenstlc values of the optical pickup and/or the optical disc 5

based on the above signal freed of the signal of the vicinity of a transition point.

The characteristics detection means may detect the periods between peak
20  values of waveforms of the tracking signals from the peak values for detecting

signal portions exceeding the pre-set values of the periods as the vicinity of the

transition point.

The apparatus may further comprise:
25 analog-to-digital converter means for converting an output of the
photoelectric converting unit of the optical pickup into digital data, and
memory means for storing digital data converted by the analog-to-digital
converter; wh_erein . |
the characteristics detection means measures characteristic values of the
30  optical pickup and/or the optical disc based on the digital data stored by the memory

means.

The rotational driving means may rotate an optical disc in an eccentric state.



For, measuri ng the TE signal |evel by the conventional device 100 for

i nspecting characteristics of an optical7 pi ckup, focusing servo control is
per f or med on the optical disc subjected to eccentricity of rotation as
descri bed above. Wth this device 100 for inspecting characteristics
of an optical pi &geqgrdinge apgiienpspseisefithe presentinvention, there isarovidekap with
respect tO hlamoabi fidhsuinsehhSclekBEs ottt LkAFIDG SE5MRal disc CiTCUI L
bei ng turned ofof_._ Wthstﬁ% gevicce ﬁ%ooqﬂgr%tﬁggg%gﬁéldgﬁa%a@ fe%ra} gltsfcs of an
opti cal pickempprigings optical disc is run in rotation, with the focusing
servo on and I LIt cki servo .off. for detecting the TE signal
produced with thIéOt%rE@fhfegﬁg%l 'ﬁé(é ﬂgdgcegﬁ?ngflgls{a;/e’usi ng, for exanple, the
measur en®ent ci r cdétectim@Sbsigdl for generating\Wdchingherataignats 16 sh@utpuispact i ng

characteristjcs .of .an opti.cal pickup, fhe . TE signal detected by the
measur ement pi&‘ﬁ?%lﬁ?tpcfﬁg erhgg i"ﬂﬁé’&hﬁ@&“’?&“"ﬁ%r agi ng t he TE si gnal
level for neasuriengpvitiesigtaloriiotd P\ RE MgafitySdfON@nsktfdtSPointlinanyal ue
nmeasured by the neasurenen ci{cu_it 105b is taken into the conputer 108 for
di splay for mppgmeRt dircotign of an tllumingted Roink by dhn leser Azt besm cansgddyi ng

char act eri s¢dcetrRityagndpti cal pi ckup, the TE signal |evel can be
measured using rotational eccentrici t¥ of the optical disc, as

descri b&¥ above. measuring the charaqieristichyalies dffthe ppticEEpiskym ahd/psthdaipticsled usi ng
rotational ggeenelidhi thy sfghal fed of sigrdP tﬁi%hsﬂ{ﬁfézviéigg Qﬂﬂquan%}ct'otnhe TE
signal is varied responsive to tche ralR traversi ng B e omfy of the

| aser |ightPet-umi nated fromthe optical pickup 110. In particular, at

the turning points of the reciprocal novenent of the illum nated position
of the | aser |ight beam the traversing velocity becones zero, so that
the TE signal peThoperiod betiyeerpeek vakies effedspedtivetvediletornSpahd irgellihy, the

t ur ni ng, poi pts,of the ci procal nov nt nmeanp a ‘point at whjch the
i 11 uni nélfedé11 By P}axﬁeo‘{eg‘ﬁe@ ﬁ%@é’?alf Y4Hes ‘H@ testing signal portigns the) pegrod of
becones f ur whiehtexé¢edsnatphe-setevalies asthe WiveniBpéf wakradiition pbing. 2A) and a

point at which the illum nated position of the |laser [ight beamon the
optical disc becones closest to the center of the disc (Fig.20).

W : h t Ihe convent TR akthd@ fof ReddiPing CharaBRASHLS St iCkipsdr drdofticafn
optica disc may further comprise:

20 converting an output of the photoelectric converting unit of the optical
pickup into digital data;
storing the converted digital data; and

measuring characteristic values of the optical pickup and/or the optical disc

based on the stored digital data.

25
The method for measuring characteristics of an optical pickup or an optical
disc may further comprise rotating the optical disc in an eccentric state.
30 BRIEF DESCRIPTION OF THE DRAWINGS

In order that the invention might be more fully understood, embodiments of
the invention will be described, by way of example only, with reference to the
accompanying drawings:
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pi ekup,-, if the illum nated position of the |laser |ight beam on the optical
disc has 30 turning points, there is prdbduced in the TE signal a waveform
shown at tinme tl1l to t2 of Fig.4. In the conventional device 100 for

I nspecting characteristics of an optical ___pickup, this signal portion
becones noi se cokigohisrh blogkdingram ofip kngwn Hevivefor measyiigg aharacthmistiagiofabl i ng
correct nea : . e
6 SoHvelB o al optlg’g pickup. SUMMARY OF THE | NVENTI ON
According to theFigsége?B, 20\andtdbillustrhterretationgresverdeidity nf agpowabpscdl or
measuri ng cgl%racteri stics of an optical pickup and/or an optical disc
conpri si ng: ) focusi ng servo control neans for controlling a

focal posnt posiFigihilbfstrates dHeminated points @hthelasenlight bekabed opticdliscopt i cal
con_veré_i ng unit of the
i

di sc, based_on ut f, a,phaotoel ectric,. .

optical pi cmﬁffl?‘b afngglﬂgﬁr%‘ett‘ﬁém?té e?‘ieﬁm"“gégrﬁncﬂi’“ﬁal_ s¢. yecording
surface of the opig.£alustates tracking error signalsrd@ie%idd%ﬂ‘i& 19k dt}onR0e TBARR it O
rotating, the optical .disc in an eccentric state; 1 and '

char act eri sPf £ kneywt eptisabAisteans for detecting a signal for generating _
tracki ng error signals froman output of the photoelectric converting
device of the optical _pickup, detecting the vicinity of a transition
poi nt ofi®an il | uRigshiscaibleek diggemm of a dpeice for inspecting characteristics of an

optical pickup embodying the present invention.
Fig.6 illustrates a photodetector provided on an optical pickup inspected by
the device for inspecting characteristics of an optical pickup shown in Fig.5.
Figs.7A, 7B and 7C illustrate measured results by the device for inspecting

15 characteristics of an optical pickup shown in Fig.5.

r

DESCRIPTION OF EMBODIMENTS

20 Referring to the drawings, a preferred embodiment of the present invention
will be explained in detail.

The device for inspecting characteristics of an optical pickup embodying the
present invention, referred to hereinafter as a device for inspecting characteristics or
characteristics inspecting device, inspects characteristics of an optical pickup used

25  in an optical disc drive. This sort of the characteristics inspecting device is used for
inspecting specifications or characteristics of the optical pickup in, for example,
shipment or acceptance tests of the optical pickup.

Fig.5 shows a blogk diagram of a device for inspecting characteristics 1
embodying the present invention.

30 The device for inspecting characteristics 1 is used for inspecting
characteristics of an optical pickup 2.

The device for inspecting characteristics 1 includes a test bench 3 on which

td set an optical disc, a matrix circuit 4 fed with an output of a photodetector of the

optical pickup 2 for outputting a playback (RF) signal and a servo control circuit 5



| aser tight beam caused by eccentricity, renmpving signal portions of the
vicinity of 15 the transition point fremthe signal for generating
tracking error signals and for measuring the characteristic val ues of
the optical pickup and/or the optical disc based on the above signal
freed of tHer pirfaraiingserveeontidifpr teprasfucimgtancapsicel disc pasedion an output of

The charac C ction means nay detect the periods between peak 20
val ues of s\tg%/{én%{gixnélrg‘?{?he tracking signals fromthe peak val ues for
detecting sSitgrdelvice dot 1mpez:tmgcohmlctegsnd:sel pise imdodes al firssamafog-tee peri ods

oy fur t hord B SPREHeT $ifor conveRtiRy Rl RkoRf o e maprin gironin 4 o, gl o
conver t isng aal afitsPrtemofy ¥ i6r transienflp QtorRigeiitpuit@atOofhe mngnanrogtto_miglwe

optical pickup into digital data, and menory neans for storing
digital dat8"¥gHi&ted by the anal og-to-digital converter; wherein

the characteri stlrmedﬁs‘e%i irQEed%ﬁ%fbﬁaﬁEﬁﬁdﬁ@sSl B HeA G @S trirst t6abuRS Of the
30 opti cal p|cm5£ and/or the optical disc based on the digital data

stored by tsa@PHesast-hold circuifp g to 81 for sample-holding oytputsiefithe pbqfadetmtpv». ng
r7re ans may rgrpd Spt?&l BR:tkhﬁ Ql, a %tﬁﬁplhi‘er%o?gQﬂgﬁxﬁk %uﬁ;u?st &F the first to sixth

10  sample-and-hold circuits 8a to 8f, a second analog-to-digital converter 10 for
converting the outputs of the first to sixth sample-and-hold circuits 8a to 8f into
digital data and a second memory 11 for transiently storing output data of the
second analog-to-digital converter 10.

The device for inspecting characteristics 1 additionally includes a computer

15 12 for computing characteristic values of the optical pickup 2 based on the digital
data transiently stored in the first memory 7 and in the second memory 11 for
displaying the computed results and for controlling the servo control circuit 5 based
on the computed results.

The optical pickup 2 is the subject of inspection by this device for inspecting

20 characteristics 1. The optical pickup 2 is detachably mounted on this device for
inspecting characteristics 1. The optical pickup 2 includes a laser diode, a beam
splitter, an objective lens and a photodetector. This optical pickup 2 condenses a
laser light beam outgoing from a laser diode via beam splitter and an objective lens
on the optical disc. The optical pickup also forms an image of the reflected light

25  from the optical disc on the photodetector. The photodetector provided on the
optical pickup 101 is a photoelectric converting device and converts the imaged
reflected light into electrical signals. '

The optical pickua 2 includes plural photodetectors. Fig.6 shows an example
of plural photodetectors provided on the optical pickup 6.

30 The optical pickup 2 includes four photodetectors A to D, arrayedina 2 2
matrix configuration, and photodetectors E and F arrayed on both sides of the
photodetectors A to D for side spot detéction, as shown for example n Fig.6. These
photodetectors A to F are used in, for example, in a so-called three-spot optical
pickup adapted for radiating three laser light beams to the optical disc. The

35 photodetectors A to D are irradiated with 2 main beam as a center beam in the three-



According to another aspect of the present invention, there is provided a
met hod for neasuring characteristics ofloan optical pickup and/or an optical

di sc conpri si ng: rotating the optical disc in an
eccentric state; 5 detecting a signal for dgener ating tracking
error si gnabst dystsm. Thabist thetphetodstectors A toHR exsairiadiate with ieiactedlighini t of
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peak val ues of resp ct.ive .wavef or the tr cﬁi&n 15 . signal be
detect ed f riShiTpRdR gmlﬁelég}ﬁﬁﬁﬁ?fg"tgﬁ??’n&rscr"@’ﬂgf ret%igfﬁgf ﬁ’ﬁ%pﬁgai‘ggyof

whi ch exceqgsgka pre-set value as the vicinity of the transition point.

The net hod for neasuring characteristics, of. an qptical, pickup or an opti cal

di sc may furt herTheghoiqdséectors A to F convertcthe, light Y¢ihms 9f Hhft {ymirated ne

phot oel ect rﬂeﬁe@t@&‘l’i@ﬁtt 1'nﬂgs1§ﬁ‘él§ A% E. h’?h@@ﬁti(ﬁﬁblckuﬁ) 2 rowe 1Hiée m@hﬂsd& @t al
dat a; storin he converted di data; and

measur i Wy ctedhemetsiy eir¢uit a'ﬂl?e@t@?ﬂ mlh]éumbﬁ*?f@ﬁlth?)ﬁﬂgkﬁlb-’*aﬁ%ﬂ tor the fisstdpt i cal
dise o baasdagiid b AOAdl 8l ok RbR R, -~ The method for
I ckup or an opti cal

measuring characteristics of an optica di sc may
further conpri seThetesttbengh 8hen wptqhoa lsetdhe opficel discenme the optical dise in

rotation for reproducing the disc. The optical disc, set on this test bench 3, is used
as a reference for this characteristics inspection device 1. That is, the characteristics

15 inspection device 1 measures characteristics of the optical pickup 2 based on the
playback signals of the optical disc used as the reference.

The matrix circuit 4 is fed with signals A to F outputted by the
photodetectors A to F of the optical pickup 2 for generating playback (RF) signais,
focusing error (FE) signals and tracking error (TE) signals based on these signals A

20 to F. The matrix circuit 4 generates these RF, FE and TE signals based n the signals
A to F as follows: That is, the matrix circuit 4 computes A+B+C+D based on the
signals A to D to generate RF signals. On the other hand, the matrix circuit 4
outputs FE signals by the astigmatic method. Specifically, the matrix circuit 4
computés (A+C) - (B+D) based on the signals A to D to output the computed results

25  as FE signals. On the other hand, the matrix circuit 4 computes E-F based on the
signals E and F and sends the computed results as TE signals.

_ The matrix circuit 4 sends the computed RF, FE and TE signals to the servo
control _circuit 5. Also, th_g matrix circuit 4 sends the RF signals to the first analog-
to-digital converter 6.

30 The servo control circuit 5 performs servo control for reproducing the
optical disc based on the RF, FE and TE signals. Specifically, the servo control
circuit 5 drives a biaxial actuator actuating the objective lens of the optical pickup
2., based on the FE signals, so that the FE signals will be zero, for performing
focusing servo control. Also, the servo control circuit 5 drives the biaxial actuator

35 actuating the objective lens of the optical pickup 2, based on the TE signals, so that



30 . BRI EF DESCRI PTI ON OF THE DRAW NGS
In" order that the invention m ght be notle fully understood, enbodi nents of

the invention will be described, by way of exanple only, with reference to
the acconpanyi ng draw ngs: 35
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i nspect i ng s@ﬁ%"ﬁ“&c‘{l&‘r ';1]§tdiete§t181p unit for per orrmng the tilt servo contro

The first analog-to-digital converter 6 converts the RF signals supplied from
the matrix circuit 4 into digital data at a high sampling frequency, such as at a
sampling frequency of, for example, 30 MHz. The first analog-to-digital. converter 6

10  sends the RF signals converted into digital data to the first memory 7.

The first memory 7 transiently stores the RF signals converted into digital
data by the first analog-to-digital converter 6.

The sample-and-hold circuits 8a to 8f are fed from the optical pickup 2 with
the signals A to F as photodetector output signals. The sample-and-hold circuits 8a

15  to 8f sample-hold the signals A to F simultaneously using the same clocks. The
clocks supplied to these sample-and-hold circuits 8a to 8f are at frequencies not
lower than, for example, 50 kHz. Thus, the sample-and-hold circuits 8a to 8f repeat
the sampling and holding operations with the clock of not less than 50 kHz as one
cycle.

20 The multiplexer 9 switch between outputs of the sample-and-hold circuits 8a
to 8f for supplying one of the sample-held outputs to the second analog-to-digital
converter 10. This multiplexer 9 operates at a rate not less than six times as high as
50 kHz, if the sample-and-hold circuits 8a to 8f perform sample-holding operations
with the clocks of 50 kHz, so that the Sample-held outputs of the sample-and-hold

25  circuits 8a to 8f can be supplied within one clock to the second analog-to-digital
converter 10.

The second analog-to-digital converter 10 converts all sample-held outputs
of the sample-and-hold cj{cuits 8a to 8f supplied thereto via multiplexer 9 into
digital data which is supplied to the second memory 11. This second analog-to-

30 digital converter 10 has a conversion rate sufficient to convert outputs of the
sample-and-hold circuits 8a to 8f within one cycle of the clocks supplied to the
sample-and-hold circuits 8a to 8f. Since there are six sample-and-hold circuits 8a to
8f, the second analog-to-digital converter 10 achieves the conversion at a
conversion rate not less than 300 kHz if the sample-and-hold circuits 8a to 8f repeat

35 the sample-hold operations by 50 kHz clocks.



optical pickup enbodying the present invention. Fig.6
illustrates a photodetector provi ded onl2an optical pickup inspected by

t he device for inspecting characteristics of an optical pickup shown in
Fi g.5. Figs.7A, 7B and 7C illustrate nmeasured results by the
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si gnal and conseaters eachiliaviig thersampling frequency of 50 kHz.
~ The second memory 11 transiently stores the signals A to F of the optical
pickup 2 converted into digital data by the second analog-to-digital converter 10.

15 The computer 12 includes, for example, an interfacing section 12a, a data
storage section 12b, an output section 12c and an arithmetic-logic unit 12d. The
interfacing section 12a outputs a control signal controlling the servo control circuit
5 to this servo control circuit 5. The data storage section 12b has stored therein
processing programs corresponding to measurement items of the optical pickup 2 by

20  the characteristics inspection device 1. The output section 12c¢ displays measured
results of the characteristics of the optical pickup 2. |

The arithmetic-logic unit 12 of the computer 12 reads out the RF signals
converted into the digital data from the first memory 7 for detecting jitter
components of the RF signals based on the read-out data.

25 The arithmetic-logic unit 12d of the computer 12 also reads out the signals A
to F, converted into digital data, from the second memory 11, and executes
arithmetic-logic operations on the measurement items for measuring the
characteristics of the opti_gal pickup 2.

In carrying out the processing for the respective measurement items, the

30 arithmetic-logic unit 12d of the computer 12 performs the following arithmetic-
logic operations on the data stored in the first memory 7 and the sccond memory 11.
For example, the arithmetic-logic unit 12d performs filtering, peak level
calculations, calculations of the waveform period, calculations of the phase
difference of two signals, signal extraction by a level window, signal extraction by a

35 periodic window and calculations of the ac and dc¢ signal components.



9. - for performng servo control for reproducing an optical disc based
on an out put of the matrix circuit1¥4, The device for

i nspecting characteristics 1 also includes a first anal og-to- di gi tal
converter 6 for converting RF signals of the matrix circuit 4 to digital
signals 5  and Thefitemy ofiraeasprentent by the chasdctaristips inspedtig dsyigskt artdat a of t he

first anal qQ-1.0-«1 Qi converter 6. The device for
i nspecti ngq%ﬁ%?%%g#’%hegé 1 further includes first to sixth
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phot odet ect,0r s . f the opti.cal.pick 2,..a multiplexer 9 for swtching
out puts of f?ﬁ%eafﬂ”ﬁ 8'[30"%%?)‘(‘?‘%3&168 Oftg'gr‘rlﬁﬁg%léfﬁ‘a@l%%d circuits 8a to 8f, a
second anal og-t oRHisfgrableveb(RIgrter 10 for converting the outputs of

the first to sixth sagple-andzhold. circuits 8a to 8f into digital data
and a second nentiop? E?EFQTFOM Pﬁﬁ?i&flﬁﬁg? ing output data of the

second anal og-t o3igheflbf RF s¢g@RYEFder 10. The device for
i nspecting characteristics 1 additi onal%i ncl udes a conputer 15 12 for

conputi ng char acBesmpepisioppf themam hegm G i cal pi ckup 2 based on the

di gi tal dat ggtsiansi&el [wsystored in the first menory 7 and in the
second nenory 11 for di splaying the conputed results and for

control 106 ng the Eef badanenP6dl circuit 5 based on the conputed results.

The optical pick | S 4 jest of inspection by this device for
I nspecting 20 gﬁ%ﬁ%@?é@ﬁ%ﬁ?@%@ The optical pickup 2 is detachably

nount ed on this 8deiteeleelr(P8) I nspecting characteristics 1. The optical

pi ckup 2 includesg ja.,laser di , a beam splitter, an objective |ens
and a phot odet ec?blft.ter'allfﬂ?%m&g??ﬁal pi ckup 2 condenses a | aser |ight

beam out goi ng fr DefecukinggP10) ode via beam splitter and an objective |ens
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reflect®d Iight $8oss-tlRlihe optical disc on the photodetectorn. The

phot odet ect or pr axtigRdti®Abefation (P12)

The processing program for these items of measurement are stored in the
data storage section 12b as processing programs P1 to P12, The arithmetic-logic
unit 12d reads out from the data storage unit 12b the processing programs P1 to P12

20 associated with the measurement items for performing arithmetic-logic operations
on the data stored in the first memory 7 or the second memory 11. In the processing
programs P1 to P12, measurement of the above items is carried out using the
filtering, peak level calculations, calculations of the waveform period, calculations
of the phase differeﬁce of two signals, signal extraction by a level window, signal

25 extraction by a periodic window and calculations of the ac and dc signal
components as described above.

The processing for measuring the above-mentioned TE signal level and the
E-F phase difference is hgreinafter explained.

In measuring the TE signal level and the E-F phase difference, the

30 characteristics inspection device 1 performs the processing using the rotational
eccentricity of the optical disc.

As explained with reference to Figs.5 and 6, the rotational eccentricity of the
optical disc is induced if the center of the optical disc set on the test bench 3, for
example, is not coincident with the axis of disc rotation. Moreover, even if the axis

35 of rotation is coincident with the optical disc center, the rotational eccentricity of



optical pickup 101 is a photoelectric converting device and converts the

i maged reflected light into el ectrid«al signals. The
optical pickup 2 includes plural photodetectors. Fig.6 shows an exanpl e
of plural photodetectors provided on the optical pickup 6. 30 The
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bench 3. orRHALER 314 Fokom iR SG9a sy 44: Thepdeit eoresspondive 7 96 ¢
signals E and F and the TE signal corresponding to the signal E minus signal F are
15 computed and displayed for the user by the output unit 12¢. Fig.7 shows an example
of measured data displayed by the output unit 12¢. Specifically, Figs.7A, 7B and 7C
show the signal E, signal F and the signal TE corresponding to (E-F).

The arithmetic-logic unit 12d detects peak values of the signal E, signal F

and the signal TE read out from the second memory 11. The arithmetic-logic unit

20  12d then measures the interval between the peak values to find the periods of the
respective waveforms. The arithmetic-logic unit 12d then compares the periods thus
found with pre-set thresholds to detect signals having the waveforms exceeding pre-
set periods. The arithmetic-logic unit 12d then finds data of the signals E, F and TE
freed of data of signal portions the periods of which exceed pre-set threshold

25  wvalues. '

The arithmetic-logic unit 12d thus removes the portions of the signals E, F
and TE the periods of which exceed the pre-set thresholds to derive signals freed of
unstable signal portions caused by reciprocation of the illuminated portions on the
optical disc of the laser light beam caused by eccentricity. Specifically, the

30 waveform signals the periods of which exceed pre-set periods are those signals in
the vicinity of the turning points of the reciprocating movements of the illuminated
positions of the laser light beam caused by eccentricity of rotation represented by
signals from time t11 until time t12 in Fig.3.

Based on the data freed of the signal portions the periods of which exceed

35 pre-set periods, the arithmetic-logic unit 124 finds the E-F phase difference between



rotation for reproducing the disc. The optical disc, set on this test bench
3, Is used as a reference for thislgharacteristics inspection device

1. That is, the characteristics 15 1inspection device 1 nmeasures
characteristics of the optical pickup 2 based on the pl ayback signals
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signals. On the qther hand, the matrix circuit 4 ‘conputes E-F based on the
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control circuit he matri X ciIrcui sends t I'gnals to the
first ahl opptical dlsc thys- qyp‘g]mgimewmmqt@f tl& acg@rate E-F phase diffezerserand THNt r ol

circuit 5 p%%g@gégéané&%%on_trol for reproducing the optical disc

based on the signals. Specifically, the servo control
circuit 5 drivesMar@rivexiialthadtanataristiac inspedtion debizeabjiecdignads AaoF ff t he
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being affected by fluctuations in initial characteristics of, for example, the servo
control circuit 5 or by changes with lapse of time. In addition, since data of the
turning points are removed after conversion to digital data, there is no necessity of
providing filters complicated in structure. On the contrary, noise-free accurate E-F
20  phase difference and TE signal level can be easily measured if only it is determined
whether or not the peak-to-peak periods of, for example, the TE signal, exceeds a
pre-set threshold value.
Although the foregoing description has been made on the characteristics
inspection device 1 adapted for measuring the characteristics of the optical pickup
25 2, this device 1 can also be adapted for inspecting the characteristics of an optical
disc. That is, while an optical disc set on thé test bench 3 is used as a reference, it
is also possible to measure characteristics of an optical disc by employing an optical
pickup as a reference.
Although the optical pickup 2 measured by the characteristics inspection
30 device 1 measures the signals A to F using the photodetectors shown in Fig.6, the
present invention i§ not limited to the use of such optical pickup. For example, the
present invention is applicable to an optical pickup for a magneto-optical disc or an
optical pickup for a phase transition disc. In these cases, the photodetector differs

in structure from the photodetectors explained with reference to Fig.2, so that the

35  numbers of the sample-and-hold circuits 8a to 8f or the second analog-to-digital
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into digital data to the fir

transiently st orlg‘ss“f“r%arh:‘ qn@f&prgergﬁﬁgéztcgarapﬁpgtlm @Fﬂf‘ng dev‘cﬁgerngf)y t he
first anal O«ﬂaticergibmﬁ ﬂld/&omv%heﬂ dsc, the optical disc is rl;medsalrml &ceigichol d
circuits 8a to are fromthe optlcal pi ckup, 2 W the signals A

to F as pho‘{tﬁéeﬁ@c@‘&slg@ﬂ PRFtions @h’é?§lclmﬁé°%@ﬁﬁ‘la§“élﬁapﬁmt&f ehemoyseengy 15

tT 0 8f sanpl g:Qebfl of B HuiIRAEd Podifiod oSN AR BRI ath MBVEWbY fifEs Same cl ocks.

4 t octkeseriTiopy mraireme ved derameasiring charactpristic alvesafithe signaldoBf are at
frequenci es . exanpl e, 50 kHz. Thus, the
sanpl e- and-%éc})]lg%tmgrt%% rtggsﬁ@%\te giglflér%é eat t he sanpling and hol di ng

operations with humnbndmkntsfof ﬂ(ﬂmb@Qé fm‘rmcnsﬁﬁnxﬂm mra@mistics of thgcl e. 20
The nul tiple ery $L S nd-haold circuits 8a
Lo af for " sTPy PR ey B EeRarile etoioa! i RSP RLin sty

e s%eeh
anal 0g-t o- dstage} d the signabporeiohein the vlcTiimtyaofnlnlettramlsxeboﬁrpoﬁxt@meheameﬁemnta rate

not | ess th n six and- hol d

circuit® 8sa ‘f?f“@f‘ % @F%%MF@“WVGF B ﬂE)ep%crcﬁ’Etl"ﬁfﬂ are rem‘wljflﬁ“bhe cl ocks of

50 kHz, sO #mbafurihpehéehtpdteridticvadubs Pfitife §5ndl H6r SeneRitgané rhstifly eor
Ci rcwts 8a to 8f can be supplied within one clock to the second
anal og-t o- d?‘é’i‘%%tl converter 10. The second

anal og-t o- di gi t aly;HORY BharaEtediBti &ONYRLEiRg BbvicS MBI AL & EmBOtiRAR of the
present invention, the optical disc is rotated in the eccentric state, and the signal
20 portions in the vicinity of the transition point of the movement direction of the
illuminated position of the laser light beam moved by this eccentricity are removed
for measuring the characteristic values of the signal used for generating tracking
error signals. '
This enables characteristic values of the tracking error signals to be
25 measured accurately in an error-free manner with the optical pickup and/or the
optical disc. |
With the characteristics measuring method according to embodiments of the
present invention, the op;__ical disc is rotated in the eccentric state, and the signal
portions in the vicinity of the transition point of the movement direction of the
30 illuminated position of the laser light beam moved by this eccentricity are removed
for measuring the characteristic values of the signal used for generating tracking
error signals.
| This again enables characteristic values of the tracking error signals to be
measured accurately in an error-free manner with the optical pickup and/or the

35 optical disc.



of :the 'sanpl e-and-hold circuits 8a to 8f supplied thereto via nmultiplexer 9

into digital data which is supplied7to the second nenory 11. This
second anal og-to- 30 digital converter 10 has a conversion rate
sufficient to convert outputs of the sanpl e-and-hold circuits 8a to

8f within one cytheembodimentsd lovk besuppianed yowshef example Sﬁlmﬂne and- hol d
circuits 8a o Since th e-and: ho ts 8a to
8f, the secong fg:ﬁte{ ' “’Fé’°&?‘§‘|r (] 1361?556\/??’{1@;%1 °Bﬁ:ﬂfg‘\7€§p? (‘,’ W&rsion at a

conversion rate not less than 300 kHz if the sanple-and-hold circuits 8a to
8f repeat 35 the sanple-hold operations by 50 kHz cl ocks.

12 The sanpl e-and-hold circuits 8a to 8f, nmultiplexer 9 and

t he second anal og- to-digital converter 10 convert the signals Ato F
out putted by the phot odetectors of the optical pickup 2 independently

into digital data. Moreover, the sanple-and-hold circuits 8a to 8f,

mul tiplexer 9 and the second anal og-to-digital converter 10 convert 5 t he
signals Ato Finto digital data at the sanpling frequency of, for exanple,

not | ess than 50 kHz. In the characteristics inspection
device 1, the signals Ato F as photodetector out put signals of the
optical pickup 2 can be converted into digital data by neans ot her

t han t he above-descri bed sanpl e-and-hold circuits 8a to 8f, multiplexer 9
and 10 the second anal og-to-digital converter 10.  For exanple, the

characteristics i nspection device 1 may be conprised of six parall el
rows of the anal og-to-digital converters each having the sanpling
frequency of 50 kHz. The second nmenory 11 transiently stores
the signals Ato F of the opti cal pi ckup 2 converted into digital data

by the second anal og-to-digital converter 10.



15¢ . The conputer 12 includes, for exanple, an interfacing section

12a, a data storage section 12b, amgoutput section 12c and an
arithnetic-logic unit 12d. The interfacing section 12a outputs a
control signal controlling the servo control circuit 5to this servo

control cir€LbAIMS. The data storage section 12b has stored therein

processi ng programs corresponding to nmeasurenent items of the optical

pi ckup 2 by 20 the characteristics inspection device 1. The output section
12c di spl ays. rreaAmapphratus for msadutiag @hambmenedit&rcﬁ”mheiphsillpjsqu,faﬂdhﬁ aapti cal

pi ckup 2 arithnmetic-logic unit 12 of the conputer 12 reads
out the RF RifaLfise °°mp“§18ﬁvated into the digital data fromthe first

menory 75 for detfehsifg sérivblcohtrol mearﬁ(wﬁwl&%ﬁ fdchEpdtht Sdsitici of PRS&d on
t he read-ou The, arithnetic-logic unit 12d of the

conput er f‘é‘?@&*"i"éﬁﬂ%‘“&ﬁ?d e thepgigal| disca based oniap qntpltfd}f\?é?m&ﬂ?cﬁm‘b di gi t al
data, fr om $dMe RGN mﬁ'@@!’ﬂéal’pnﬁdﬁﬂ o 864t g the lasexalr éﬂtm'o‘ﬁ 4 0gic

operations on the neasurenment jtems for measuring t characteristics
of the optitarrdgneRugfree of the optical dise; | n carrying out the pr OCESSI ng for

the respective ngpaghy; n‘%ﬂ&ﬁ%m?tﬁéﬁs f&qgtaﬁﬁ%l%é‘éﬂt}cgﬁisl:? ln? gcl,c%n 12d of the

t
conputer 12 perforns t | om ng ari erastaS’ns on the
data st &t edandn the first nmenory 7 and t he second rrermry 11 For

exanple, the ari -1 n rforns f. eak | evel
cal cul ati ons, #lm?c %rlgsélr?ggc %n rnW% drf’gﬁ?‘ﬁeﬁtg}% %ﬁgn%lig”éﬁ&fffﬁm% tigekipg o
phase etrdrrsegmnx:ﬁomfam Mﬂplﬂldjmm lshotselgmb cemtem?:g aelmct;ebyf the lo ME&E W ndowcI
[ cul ations, o e ac an
Ztggﬁgngﬁt r aﬁ% gﬁ{%étmg a-ne vici 1ty gltxgan\é\ftlgn%\(l)vm%% an allummated position of the 13
The itens ofaserdipht bediie 0husell blyeCceltiasifg rethbwihj SignhNSdA6hd SNthe Q¥difiey df ar e
15 the transition point from the signal for generating tracking error signals and for
measuring the characteristic values of the optical pickup and/or the optical disc

based on the above signal freed of the signal of the vicinity of a transition point.

20 2. The apparatus for measuring characteristics of an optical pickup and/or an
optical disc as claimed in claim 1 wherein said characteristics detection means
detects the periods between peak values of waveforms of the tracking signals from
said peak values for detecting signal portions exceeding the pre-set values of the
periods as the vicinity of the transition point.

25

3. The apparatus for measuring characteristics of an optical pickup and/or an
optical disc as claimed in claim 1 further comprising:

analog-to-digital converter means for converting an output of the

30 photoelectric converting unit of the optical pickup into digital data, and

memory means for storing digital data converted by said analog-to-digital
converter; wherein

said characteristics detection means measures characteristic values of the
optical pickup and/or the optical disc based on the digital data stored by said

35 memory means.

R

L



her ei nafter expl ai ned. The present characteristics inspection
device 1 neasures the followng itens 19 for searching the

characteristics of the optical pickup 2: 5 RF signal level (Pl)
"I TOP and I BOTTOM of the RF signal (P2) Jitter of RF signal
(P3) Beam position of the main beam (P4) TE
signal level (P5) 10 E- F bal ance (P6) E- F phase

di fference (P7) S-letter |evel (P8) S-letter

bal ance ( P93. The apparatusBGf mebsiring chithOeridfics of an optical ﬁ%ﬂﬁﬁaﬂd%xkan( P11)
Astigmatic AberLa’él on (P % The processing programfor these
items of nedRifelishes glimes b elaim | whegein data storage section 12b as

processifNg progr i@ rétatibhl AidingMeam rhlabi¥BhioptiAUike in an ecdBiithic 1age r eads out
fromthe data storage unit 12b the processing prograns Pl to P12 20

associated with the neasurenent itens for performng arithmetic-|ogic
oper ati ons on the data stored in the first nenory 7 or the second
menory 11. In the processing prograns P1 to P12, neasurenent of the
above itensSis cArmethed Sortmensiring chazacteristickiof ar opticp! picialp andioelan

cal cul ati on l.agi of the waveform period, calcul ations of the
phase di ffe?%thc%gh{ép ctg%'lx%ggi?léhal s, signal extraction by a | evel w ndow,

signal X ext r egstingthb wpticgdaliscodian eccemdovstated cal cul ati ons of the ac and
dc signal nents. as describhed above. . The pr ceSS|ng
for measuring t hgqg‘%%ﬂﬁea ﬁ‘gﬂ% fgﬁﬁ‘a‘ m§it§aﬁ§1ngl cZiPxsighaly frem an outpugofajhage
di fference ph?otlﬂﬂéahﬂ&f)hﬁ’rtlﬁg(ﬁhﬁloﬂﬂﬂ: optical pickup; I n measuring the TE

signal level and the E-F %1‘? e difference, the 30 characteristics
i nspection devi cE™PViRg fighatportions nf theviciniy af @ trapsitinn paetdinithhal

eccentri ci t poPéméftQiRPEibIE of arflilRfminated point by the laser light beam caused by
15  eccentricity; and ,
measuring the characteristic values of the optical pickup and/or the optical
disc based on said signal freed of signal portions in the vicinity of the transition

point.

20
6. The method for measuring characteristics of an optical pickup or an optical
disc as claimed in claim 5 wherein the period between peak values of respective
waveforms of the tracking signals is detected from peak values and detecting signal

portions the period of which exceeds a pre-set value as the vicinity of the transition

25  point.

7. The method for measuring characteristics of an optical pickup or an optical
disc as claimed in claim 5 further comprising:
30 converting an output of the photoelectric converting unit of the optical
pickup into digital data;
storing the converted digital data; and

measuring characteristic values of the optical pickup and/or the optical disc

based on the stored digital data.

—
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As: expllained with reference to Figs.5 and 6, the rotational eccentricity of
t he optical disc is induced if the2eenter of the optical disc set on
the test bench 3, for exanple, is not coincident with the axis of disc
rotation. Moreover, even if the axis 35 of rotation is coincident with
the optical disc center, the rotational eccentricity of

14 the op I I nduc cal IS not set at
ri ght angl egt ot ié‘?glffhg)d%?r {n%aéurmgt ?raﬁ{?nﬁﬁfs? ns(@?’c_ ?lﬁ Yo ﬂb?l?t}fﬁi i on
rel ative todishes elnisedoin adlaisc5 frtledr icompriking: addi tion, the rotational

eccentricity of t c 1S induced due to, for exanpl e,
war pi ng caused tot?etfﬂ,goéfé’@ w%ﬁf& ¢ Indn LRI BLS. ohal . eccentricity of the 5
optical slisc is induced if the circunference defined by the track is

deviated fromthe center of the optical disc. I n measuring
the TE signal |evel and the E-F phase difference, the servo contro
circuit 5 turns on the focusing servo to effect focusing servo control,

whi |l e turning of f tracking servo so as not to effect tracking servo
control. That is, with 10 the present characteristics inspection device,
the laser light beamis illumnated with the optical pickup 2 fixed in
its position. The arithnmetic-logic unit 12d reads out digital
data corresponding to the signals E and F fromthe second nenory 11.
Then, data corresponding to the signals E and F and the TE si gnal

corresponding to the signal E mnus signal F are 15 conput ed and

di spl ayed for the user by the output unit 12c. Fig.7 shows anexanpl e

of neasured data displayed by the output unit 12c. Specifically, Figs.7A,
7B and 7C show the signal E, signal F and the signal TE correspondi ng
to (E-F). The arithnmetic-logic unit 12d detects peak val ues of
the signal E, signal F ’

A D O



and the signal TE read out fromthe second nenory 11. The arithnetic-Iogic
unit 20 12d then neasures the intervabi between the peak values to find

t he periods of the respective waveforns. The arithnetic-logic unit 12d
t hen conpares the periods thus found with pre-set thresholds to detect
signal s having the waveforns exceediABSTRACT set periods. The

arithnetic-logic unit 12d then finds data of the signals E, F and TE
freed of data of signal portl ons the periods of whi ch exceed pre-set
threshold 25  val ues.Appa : ethof ek : gicgni t 12d t hus

renoves the portions of the and TE the peri ods of which
exceed the pre-set threshol¥ SE-SU L . unst abl e
signal portions caused by reci procatl on of the il Ium nated portions on the

optical disc of the |aser |ight beam caused by eccentricity. Specifically,
the 30 waveform signals the periods of which exceed pre-set periods are
those signals iny dev1cerf&em¥ais‘ﬁhﬁktc'r{ar9éteﬁ tdfraﬂ'orﬁﬁc Qi zﬂtfd{c;rr}:ﬁt optical

reci procating novenents of the 1l um nat ed positio s of the  aser

| i ght beam distbewhinh cherssteristics ofjtradkingsigndle par bqams&;mecbmbcb;ately in asi gnal s
fromtinme t | i ' ata
freed of t héams’s'el Hed *“arﬁlgérr?? g%tgsh%? %tdgelﬁégl%ﬁlsceolfha\?mlsg %’g‘ag‘?@?mﬁg “g

peri odsio t han aitalctgmedi'gﬁall mhrerternl(l foiﬂdeétlytdsnﬁlm dn- dﬁtnnhaﬁ‘andipflf:ﬂr ence

bet ween an average val ue

. h i E whi |
of the TE Splglﬁug 23, SIF?%‘}EEA[ %:algn r%erEto st%rle éhea{ésvlgwg dtigltatl dag ina secon th the

characteri SthelﬁSryl 1is pacdrithmetieogie uiit 128 ntbaseres rackind emer sighfls b on
bench 3 caut?l ?f hg otptlc 41' di,sc to be rotated in an eccentric state and
signal por tP§Higitasdata storeq, in the seeqndmemenyal Ls The arithmgdicriegicmnipad ods of

whi ch exceedliniin@es Ghstile ipdetfordlof the tracking signals generated responsive to

15  rotational eccentricity of the optical disc to find data.

f
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renoved to measure the E-F phase differ ence and the TE si gnal level. Thus

it is- possible with the characteristics inspection device 1 to
produce the E, F and TE signals freed of unstable signal portions
produced at the turning points of reci procating novenents of the

il lumi nated positions of the laser |ighysbeamon the 10 optical disc thus
enabl i ng neasurenent of the accurate E-F phase difference and TE

signals freed of noise. Moreover, in the characteristics
i nspection device 1, the signals Ato F as out puts signals of the
phot odet ectors of the optical pickup 2 are directly converted into

digital data for neasuring characteristics of the optical pickup 2. Thus,
stable 15 measur enent can be realized by the characteristics inspection
device 1 wi thout being affected byefl uctuations in initial
characterlsﬁiFs of, for exanple, the ser@ control circuit 5 or by
changes with | apse of tine. In addition, ta of the t ur ni ng
points are renoved after conversion to dlglta ta, there is no necessity
of providing filters conplicated in siractphre. On the contrary,
noi se-free accurate E-F 20 phase differen eéhnn TE signal |evel can be
easily neaspred if only it is determ ned et her .or not the
peak-to-pe§§ periods of  for exanple, th ghal , exceeds a
pr e-set thrbghold uaLye EB t he foregoi ng description
has been nmade Epha acteristics tion device 1 adapted for
. measuring ths 1§§§ rigtics of the optica up 25 2, this device 1
can al so be gdapt nspecting the charp stics of an optical

disc. That isg, whil%® ptical qgfc set on est bench 3 is used as a
reference, it \ ?s al so possi
optical disc by eml ¢yi ng an opti -
Al t hough the optilcal [pr ckup Z measufed by theﬁ?haracterlstlcs i,nspegtion 30
device 1 neasureg g srgnal s tpo usi ng t he€ phot odet ectors shown}in

| 1\1_1'\

Fig.6, the Qre¢semt—Tmventipnli$ not limted to the use of suchjoptical
pi ckup. For exapplg.|the pf esent inventi{b is applicable to an(nnligﬂ
pi ckup for a ma ggopti cal igc|on an tical pickup for a plase
transition discgiathese casps| [he¢ photodet &tor differs in G
structure from #@|@ot odet ecl of s e ' ' 127 SO mam
that the 3%y niffiHEy of the palmpje-anf-hol §d circhits a to 8f or Jthe Ll
second anal@g-to-ldilgilt al , ,
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16 ) converters 10 correspond to the nunber of the photodetectors. On
t he ot her hand, if the disc is a magneto-optical disc, the playback
signal is a difference signal exploiting the Kerr effect. Therefore,

t he processing contents of the programin the arithmetic-logic unit
12d is matched to this difference signal2/75 In summary, in
enbodi nents of the characteristics neasuring device for the optica

pi ckup and/or the optical disc, the optical disc is rotated in an eccentric
state, and the signal portions in the vicinity of the transition point of

t he novenent direction of the illum nated position of the |laser |ight
beam noved by this 10 eccentricity are renoved for neasuring
characteristic values of the signal for generating the tracklng error
si gnal s. I n enbodi ments of the¢nethod for measuring the
characteristics of the optical pickup and/orLthe optical disc, the
optical disc is rotated in @n eccent @i c ! stat:, and the signal portions
inthe vicinity of the trans\J ' enent 15 di rection of
the | aser |ight beam noved p¥ 't he ecce~tr|cnty ar ¢ ed for

measuri ng tig i§$ zsblst'c val ues of f'or\ geferating the
tracking er rl 2 nal §. W 3 AL ATING DIEECTION OF
measuri ng devi ce accordi ng [ C pr es apPTICALEDISON,
the optical disc is rotated i Qe _eccentric staie? *and the signal 20
portions in the vicinity of the trans OTT Q0! nt ofohe novenent direction

of . t he illum nated position of the | asér | i ght beam noved by this
eccentricity are renoved .

FIG.2B

FIG.2C

FIG.2D




for measuring the characteristic values of the signal used for generating

t racki ng error signals. Thi s enabl es characteristic
val ues of the tracking error signals to be 25 measured accurately in an
error-free manner with the optical pickup and/or the optical disc.

Wth the characteristics measuring nethogizaccordi ng to enbodi nents of the
present invention, the optical disc is rotated in the eccentric state, and

t he signal portions in the vicinity of the transition point of the
novenent direction of the 30 illumnated position of the |aser |ight beam
noved by this eccentricity are renoved for neasuring the
characteristic values of the signal used for generating tracking error
si gnal s. Thi s agai n enabl es characteristic values of the
tracking error signals to be measured accurately in an error-free
manner with the optical pickup and/or the 35 optical disc.

17 The enbodi nents have been advanced by way of exanple only and

nodi fications are possible within the spirit and scope of the appended
cl ai nms.

—~
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18 ; CLAI M5 1. An apparatus for neasuring. characteristics
of “an optical pickup and/or an optical disc conprising: 5

focusing servo control means for controlling a focal point position of a

| aser | i ght beamillum nated on the optical disc, based on an out put
of a photoel ectric converting unitgqgf the optical pickup, for
focusing the laser light beamon a recording surface of the opti cal
di sc; rotational driving nmeans for rotating the optical disc
in an eccentric state; 10 and characteristics detection
means for detecting a signal for generating tracking error signals
froman output of the photoelectric gonverting device of the optical

pi ckup, detecting the vicinity of a fransition point of an illum nated
position of the | aser |ight beam caused by eccentricity, renoving
signal portions of the vicinity of 1% the transition point fromthe signal
for generating tracking error signal$ and for nmeasuring the
characteristic values of the optical |{pickup and/or the optical disc

based on the above signal freed of the signal of the vicinity of a
transition point. 20 2. The|apparatus for measuring’
characteristics of an optical pickuprend/ or an optical disc as
clained in claim1l wherein said char#€teristics detection neans

detects the periods between peak v&llies of waveforns of the t racki ng
signals from sai d peak val ues 48r detecting signal portions exceeding
the pre-set values of the

FIG.4
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periods as the vicinity of the transition point. 25 3. The
apparatus for measuring characteristics of an optical pickup and/or an
optical disc as clainmed in claim1 further conprising:

anal og-to-digital converter neans for converting an output of the 30
photoel ectric converting unit of the optggal pickup into digital data, and
menory nmeans for storing digital data converted by said anal og-to-digital

converter; wherein said characteristics detection nmeans
measures characteristic values of the optical pickup and/or the
optical disc based on the digital data stored by said 35 fenory nmeans.
19 4. The apparatus for neasuring characterist&s of an
optical pickup and/or an omyi cal . di sc_ag :gfh11 wherein
said rotational: drivi'@é&s&rsso étes . mei’cgdi SC in an
. *~ |t v
eccentric state. TV E|Va o o
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5. - A nmethod for neasuring characteristics of an optical pickup and/ or an

optical disc conprising: 10 rotating the optical disc in an
eccentric state; detecting a signal for generating tracking
error signals froman output of a phot oel ectric converting unit of
the optical pickup; ’ renmovi B signal portions of the vicinity
of a transition point in the novenment direction of an illum nated

point by the laser |ight beam caused by 15 eccentricity; and
measuring the characteristic values of the optical pickup and/or the

opti cal di sc based on said signal freed of signal portions in the
vicinity of the transition poi nt . 20 6. The met hod for
measuring characteristics of an optical pickup or an opti cal di sc as

claimed in claim5 wherein the period between peak val ues of respective
wavefornms of the tracking signals is detected from peak val ues and

det ecti ng signal portions the period of which exceeds a pre-set val ue
as the vicinity of the transition 25 poi nt . 7. The net hod for
measuring characteristics of an opt]ical pickup or an opti cal di sc as
claimed in claim5 further conprisijng: 30 & converting an output of
t he photoel ectric converting unit df the } pi ckup into digita

dat a; storing the converted digital data; and

m
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measuring characteristic values of the optical
data. 35
measuri ng characteristics of an optical
disc as clainmed in claim5 further conprising:

pi ckup and/or the optical
di-sc - - based on the stored digital :
20 8. The met hod for
pi ckup or an opti cal

rotating the optical

disc ih an eccentryg state. 5
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