-Apparatus for Measuring Characteristics ’ 0,%7,7,@},2_
-@f Optical Disc Systens and Method 5 1 \

-Field of invention The present invention is directed to a¥ﬁg§hod
and device for neasuring characteristics of an 10 optical pickup or
optical disc. The present invention incorporates a recording and/or

repr oduci ng system of optical disc.

Background 15 It is currently known that there has been an inspection
device for characteristic ofAppatiue fdr Measuring (Uhadactpristiohi ch has bfen used for
optical disc drive. The inspectian. device for aracteristic o

oBt i cal pickup, for exanple, ﬁ%?pﬂ?ég"ﬁcéys@ﬁﬁ ?f’f)’icbaﬂ{“?qispect i on (inspection of
opti cal %i ckup bef ore shipping) or accepting inspection (inspection
of optical pickup prior to accepting) of 20 optical pickup, etc. It

I nspects whether optical pickup satisfies prescribed specif.ications.

Figure 3 shows a bl ock configuratiqgigﬁi%%ﬁﬂﬁyn I nspection device for
characteristic of optical pickup. e 1 nspection device for
characteristic of optical pickup 100, shown in the Fi gure 3, includes
the foll ow qg. I Yol | ] ' LONn.opj-ect; test
25 bench ToZonpranal & tiRelid s o dpd horce 1t ARl RARAARUAISE, |

whi ch tHe oepticaltpidkop on eptical disc. Phopresediciesntion inperperetss erkctrdingphd/oml  pi ckulp
101, will be provide and which will output reforming (RF) signals;
and servo c%eﬁ]{()’%ﬁm%slygt It'}iotri}()lltffﬂi,(ﬁ%i ch will servo control for the
reproduci ng drive of optical disc, based on the output fromthe matrix
circuit 103.

Background
15

It is currently known that there has been an inspection device for characteristic of optical

pickup, which has been used for optical disc drive. The inspection device for characteristic of

optical pickup, for example, is used for shipping inspection (inspection of optical pickup

before shipping) or accepting inspection (inspection of optical pickup prior to accepting) of
20  optical pickup, etc. It inspects whether optical pickup satisfies prescribed specifications.

Figure 3 shows a block configuration of a known inspection device for characteristic of
optical pickup. The inspection device for characteristic of optical pickup 100, shown in the
Figure 3, includes the following: optical pickup 101, which will be an inspection object; test
25  bench 102, where optical disc will be set; matrix circuit 103, to which the output from a
photo detector possessed by optical pickup 101, will be provided, and which will output
reforming (RF) signals; and servo control circuit 104, which will servo control for the

reproducing drive of optical disc, based on the output from the matrix circuit 103.

30  In addition, the inspection device for characteristic of optical pickup 100, also has the
following: measuring circuits 105a - 105n, each of which will measure the various values of
characteristics of optical pickup, based on the output from the matrix circuit 103; multiplexer
106, which will switch the output from the measuring circuits 105a - 105n; analog/digital
converting circuit 107, which will convert the output from one of the circuits, which has been

35  converted by internal multiplexer 106 of each measuring circuit 105a - 105n, into digital



30 In addition, the inspection device for characteristic of optical

pi ckup 100, also has the fol lowi ng: measuring circuits 105a - 105n,
each of which will neasure the various val ues of characteristics of
optical pickup, based on the output fromthe matrix circuit 103; _

nul ti pl exer data; and cobfifiiter W8, ethiohi will perforindtatistical ppligution bii idloutpat deanh tHeg

circuits 105a anal o /dl copverting circuit 107, which
will conver?"al%/éil%ﬁrmerf‘?% gb@ﬁn‘iw@@m‘% gesultiy'ch has been 35
convert ed b%)pﬂldat ﬂFlEh%' 100 dni ifdpEetidh oBie& e themsiRctidiaRvict o8 chdrdctddistic d05a -
105n, into digita

2 ertical pickip 100 Hhisotical pigkun 4l ean, fricxarpnie, be inslalledioithe inggption.

appl i cat§ on Bk lg’%ﬂ' d be fr aghdi }ntogé converting
cPPcwt 5107d&gbﬁg&€c\nhiﬂlldédl sgqgﬁ/ tc% élil?b ghe e tree écaﬁg pi c up 101 is an
i nspection object for the inspection device for characteristic of e
optical pi cqp, | can L. exa I nstalle
to the inspect Ipég:ﬁplcgﬁﬂ isOdlqa?sto a6 se?d%ﬁg%egr?e? bl(’:]e& leng’patnmg’g‘l%bﬁtgf{?fp 100,
and be freetét. Fatththmdtlblopmcmhpwlaxﬁ 101 lets laser emifﬂaéﬁomtlaseﬁdmdu gathigponlthd al so has

Furt Le?hﬁ‘ﬁ'i opt 2% B e v sl phee{ et e, W bl oo 1 i e

gat her i ttight from an 1m®gltdnq:hbto;ﬂlbﬁ€toﬁ. fl‘]lc.’l@plﬁifbl &Hﬁs%d 16ﬁr§6§|sés%éhcﬁ5y%th@@tﬁﬂtpldl@ﬁ5 etc.
Then, the o tlca pi.ckup 101 lets ref] ecte | roman i nage on
phot o det ect®rs Pli‘??@ Eﬂ%‘?ﬁ?%%‘@’é?‘&?‘“ﬁdé%’é’%%ﬁhﬁvﬂm Whigh has fermpg an

101, is phoinfagé,emb elebtric SigiA¢.si on el ement; it converts the reflected Iight
whi ch has forned an i mage, into el ectric si gnal s. In
general, the optical pickup 101 has nultiple photo detectors: Eor exarrgl e,
|thasap t leor e SPh and it
al so has a%t réerl.éptr}{%tg@}cg 18&1 qby?&%ﬁﬂé& det e(E:Jtrgrf]‘%IJes?lgég at§ iﬁgtgo

si des ofS t hdetegton dwidet ittea dmrbcm@rossl-shnpctadd itmtso has aupu&ett;ﬂiotq detectooﬁs-

ded th t
shepe. T HLRH] odd 8 4350 BERY RSSOl RSBt R,

r ot at es andshepe. Vhsoutue fmmtsudﬁﬂahod: detectofs mld:elpro'MHed td the frﬁfrﬁkﬁ?cfhhﬁBODt i cal
disc. In addition, the optical disc which will be set in the test bench
102, is used as a reference for the inspection device for

char act er i sTheGesdbenoR 102; aheRiopti¢aPdiddill be set, rotates and drives the optical disc in order
20  to reform the optical disc. In addition, the optical disc which will be set in the test bench 102,

|-

is used as a reference for the inspection device for characteristic of optical pickup 100.

The matrix circuit 103, to which the output from each photo detector possessed by the said
optical pickup 101 will be provided, generates reforming (RF) signals, focus error (FE)
25  signals, and tracking error (TE) signals, etc. from the output from such photo detectors.

For example, if photo detectors possessed by the optical pickup 101 consist of the one
divided into a quarter in cross-shape and the one used for side spot, the matrix circuit 103
will detect each signal as follows: the matrix circuit 103 processes the total sum of each

30  output, based on the output from the photo detector divided into a quarter, then outputs the
result of processing as RF signals. The matrix circuit 103 processes the sums of the output
from two (2) photo detectors which are an object at the center of a cross-shape, and processes
the difference between these sums, then outputs the result of processing as FE signals.
Therefore, the matrix circuit 103 outputs FE signals, by using the astigmatism or astigmatic

35  method. In addition, the matrix circuit 103 processes the difference between the outputs,



The matrix circuit 103, to which the output from each photo detector

possessed by the said optical pixkup 101 will be provided, generates
reform ng (RF) signals, focus error (FE) 25 signals, and tracking error
(TE) signals, etc. fromthe output fromsuch photo detectors. For

exanpl e, i f bgstbémthel ettputtiimmsthp phate datentbriuyed: foesidespots then putpitsithe it odHnsi st of
t he one i.nto a quarter in cross-shape and the one used for

di.vid
si de spot, Prﬂ‘éesﬂﬁ%?s?ﬂ;%ﬂasuit 103 wi |l detect each signal as follows:

the matrix circuit 103 processes the total sum of each 30 out put, based

on the outpyt framithe photo defector divided into a quarter, then qutputs
the rM%mﬁflrw%@éegﬂwgs sigpals, kg signals, ang JE signgls,whigh sz procepepd

processes t pahSabdve Mentioned, d/deRkicontrol circlif MNahdMedstrindiRufs LGOS, S Wwhi ch
are an object at the center of a cross-shape, and processes t he

di fference between these suns, then outputs the result of processing as FE

si gnal s. The sefVd@bftd bifcuil 108 s%-ﬁéﬁ&gg as 9%(%%%@5’ dxl%#dg gh cal GisS 'b?sﬁg be? thePY

using the astigmatismor astignatic it1on, Matrix
circuit 103RBsiguals EFEsignble, aid TEsignals.dVidre spesifivaliyh theservp nordrol circuit 104

3 b t fromthe photo.detector used si de spot,
t hen out put g&@ﬁgé’%&sﬁg {vg%?&p‘)l’ tracﬁrp1g %e(%os‘golnﬁ f %’%ea‘t’réer%‘? ‘éoﬁlﬁf)g fmJ tlf setvo The
~matrix W rceontroll0O3 provi des RF signals, FE signals, and TE signals, which
are processed 5 as the above nentioned, to servo control circuit 104 and

measuring circuits 105a - 105n. The servo control circuit 104

ser vo- cont r ThesméSuririroeitsCliong- th5h bSertt tRthirdtbristtSvalue T ERGpRER] bidRup RF
signals, FE, si gg]c%l s, and TE signals. Mre specifical I‘y,. t he servo control
H

circui t 104101 Fach myasurige circyits d (e <\ mepsyres different ehaeaelerigfics ¥alyes- cont r ol
thread ser vphedbie! Bt inspéefor device 36 cHiradtbistic 6P&HLA pickup 100 is e(%u-ﬁ;}ﬁd gy | N9

circuits 105a - 105n operate the characteristics value of (he optical
pi ckup 15 numbgn of rreaseringciravitsi 1982 ©105auwhich are sqnivalent®thamumeher efsheli  f er ent

char act er i s{fafstedalcy to be measiegef ore, the inspection device for
characteristic o%‘ c?pte?g%slop?lgkup ?'OO I's equi pped with the

Furthermore, each measuring circuits 105a - 105n performs filtering processing by analog
processing, peak detecting processing, and frequency/voltage conversion processing, and

20  measures characteristics values. The first measuring circuits 105a, for example, measures the
level of signals with “S™ shaped curve during leading-in of a focus servo loop, based on FE
signals. The second measuring circuits 105b, for example, measures the level of TE signal,
based on the TE signals. The third measuring circuits 105¢, for example, measures the level
of RF signal, based on the RF signals. Finally, the forth measuring circuits 105d, for

25  example, measures the jitter component of RF signal, based on the RF signals.

Multiplexer 106 switches the output from each measuring circuits 105a - 105n, then supplies

the output from either of the measuring circuits to the analog/digital converting circuit 107.

30 The analog/digital converting circuit 107 converts the output from each measuring circuit
105a - 105n, which has been provided through the multiplexer 106, into digital data, then
supplies it to the computer 108. The conversion speed of the analog/digital converting circuit
107 is slow, because the output from each measuring circuit 105a - 105n is almost at DC
level. For example, the conversion speed of the analog/digital converting circuit 107 is about

35 1KHz.



15 nunber of measuring circuits 105a - 105n, which are equivalent to the

nunber of the characteristics valges to be measured.
-Furthernore, each neasuring circuits 105a - 105n perforns filtering
processi ng by anal og processi ng, peak detecting processing, and

frequency/ vol t age conversion processing, and 20 measures characteristics

val ues. The first ri circuits 105a., faor. | e.. mpasyres the

| evel of si %eaﬁoglpﬂféfe ﬁé&?@‘{(}gwasﬁa&ﬁm L*}pyécaglgp A lgféégﬁgr%&epﬂlﬁgg?mgﬁ ocus servo

| oop, basedamalbghigital convertihg¢iftuR 107 ien dephndtherssitst i ng circuits 105b, for
exanpl e, nmeasures the |eyel of TE signal, . based an fhe TE signals.
The third ngayaie’?‘ﬁgﬂsevﬁs e apguseotiqhs, %ﬁrﬁvfé?spﬁ@&gggﬁege h%l’af“’é%f“gc of ~of
RF signd , ?ﬂﬁﬂ%idkﬂpfldﬂﬁmgﬁu&b 98 dhaFacteristics! valie of the optithl plciiBABY 'y Eing kHeCUI t S
105d, for 2 exanpl e, neasures the jitter. conponent of RF signal, based
on the RF smgasuring circuits 105a - iRfiniwhighareequinped tolietlsfame npabes@f hat f r om each
measuring Clhafldictisicd Onfesto HORB [ | * p9WkiRk thef FOmM ei t her
of the neasu}{ail:ang ?:tfcrcu?"atsstog,o tﬁgegﬁg?idé%yé?tﬁéfmg%tﬁvug}tgibgg 1c%jr(f::uit 107.

30 The aneompyledil@f.t al converting circuit 107 converts the output from
each nmeasuring circuit 105a - 105n, which has been provided through
the multiplexer 106, into digital data, then supplies it to the
conput ef0 10Bowdves tlecxrentinspectiop dedceddr ¢hamctaristic@d bpticgl pickup A OB mhéamgedi r cui t

107 is slow, cause .t he output from.ea asuri.n Lrcuit 105a -.105n is
al st piie dhratersiss ajoe oF B ouicafIHED 0135 SeG e SRS Desute i

anal og/ di gi 105k - ¢05HBFoLHNghalvgpEdtedsing OTherdfore AR¢Iéuriht inspbettndevice for

4 The canputer ,198_ perfornms statistical a{)pl i cation on digital
data suppl i @ETaFteBfHct eptical pickug QD bayhad aproblen: bk siablei cheragteristios Yalueringt hen

di spl ays 1t hge sl Because some et pliRitedtlyUntin ShhradierishS (ﬁ@ﬁ}‘&d%ﬁé}{gk gps, the
current_inspection device for characteristic of 5 optical pickup 100
nmeasur el t heack mspsyEngeireyitilfsa 19 ndughermore, @meiMbeepmtfpppmtm ipyheusi ng t he
measuring cf |5 o Pradoterith L ope er of
t he c%lglr%gﬂ(;%%rc ?tg)??g?c%%?ues ,tte %?%cg&ﬁgg%& e ,‘qtohgvrvlﬁgilé%ﬁg@gw. ggggsul ts
to users, bshatasterigfics Malues should boadded enmea@@ing items of characteristics values should be

amended, addition or amendment of circuits, in terms of hardware, is necessary for the

measuring circuit 105a - 105n. This increases cost and needs longer time.

20
In addition, the current inspection device for characteristic of optical pickup 100 has
measured characteristics values based on RF signals, FE signals, or TE signals, which are
supplied from the matrix circuit 103. Therefore, the current inspection device for
characteristic of optical pickup 100 has had a problem that error caused by temperature

25  characteristics or elapsed change of the matrix circuit 103 influences on the characteristics

value to be measured.

Moreover, the current inspection device for characteristic of optical pickup 100 has measured
each characteristics value, by using the multiple measuring circuits 105a - 105n through

30 analog processing, or has measured characteristics values, based on RF signals, FE signals, or
TE signals, which are supplied from the matrix circuit 103. This causes a problem for a
system which uses multiple number of the inspection device for characteristic of optical
pickup 100: the results of measurement by each device vary, and it is difficult to correct such

unevenness.

35



10 However, the current inspection device for characteristic of optical

pi ckup 100 has neasured the chararteristics value of the optical

pi ckup 101, by using the nultiple neasuring circuits 105a - 105n

t hrough anal og processing. Therefore, the current inspection device for
characteristic of optical pickup 100 has had a problemthat stable
characteristics val ue cannot aj ned, because sone effect is
gener ated by uneven characteri st¥e€s “ebEagSEdHhange of 15 each
measuring circuit 105a - 105n. Furthernore, there has been another problem
in the current inspection device for characteristic of optical pickup
100: when measuriﬁgcor%z@ﬂaﬁpresentmveeﬁ%éh%eelﬁp@mde%am&ﬁégr@mm% be added
Oor Neasy i NehatabRABcE bf &1GphieM pRkiyS EdnfRisihd b YeRodtbib iffvddad a photoelBdiBE ded,
addition or amendnent of circuits, in terns of hardware, is necessary for

t he NeCAEeFipm gection, sieneinthedevice toBprisesthi s i ncreases cost and needs

| onger tine. 20 By r i tion device for
characteristic of s%ﬁoég?lq%%%iﬁg&fgbﬁﬁgg}éré&g&uc{#ggggﬁged characteristics

val ues based on Rimabiggodigiial chitvessiqpradans foo conVErting emaddgsiatawtnipnhframdhe

supplied fr the matrix.circuit 103. ~Therefore, the current inspection
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that er¥®r causedstbigd negne faistorifg digital dala daMEE fodn HelafidloPio didirPsmdersibmange of
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measured. ™S AMAN\hragyer, the current inspection device for
characteristic of pt@@éskiﬁ%fneﬂis FirldRteARiRing JRarARAHHESSH the optical BR&ND based upon
characteristics_ val ue, using the multiple neasuring circuits 105a - 105n
t hrough 30 thegﬁﬁ?ld’étaﬁ%%éﬁher@m&?ﬂn% measured characteristics val ues,
based on RF signals, FE signals, or TE signals, which are supplied
fromthe matrix circuit 103. This causes a problemfor a system whi ch
uses muldipl e nunbeeranglog tadigital serversion medus/mayesafple theeutput fremithd i ¢ of opt i cal
pi ckup 100: ! \ i vary, and it is
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5 Summary of the Invention

The photoelectric conversion section may comprise a plurality of outputs; and the
analog to digital conversion means may simultaneously sample the plurality of outputs of the

20  photoelectric conversion section.

The analog to digital conversion means may further comprise a plurality of sample

hold circuits.

25 The plurality of sample hold circuits may simultaneously sample the plurality of

outputs of the photoelectric conversion section to produce a digital data output.

The processing means may perform an adjustment to the servo control means in
accordance with the characteristics of the optical pickup.
30
The processing means may determine the characteristics of the optical pickup after

each the adjustment of the servo control means.

The processing means may adjust the tracking balance, tracking bias or defocus of

35  the servo control means in accordance with the characteristics of the optical pickup.



According to the present invention, there is provided a device for
nmeasuring 5 characteristics of an ogical pickup conprising a

Leproducing drive and a photoel ectric conversion section, wherein the
devi ce conpri ses: servo control means for controlling the
reproduci ng drive; analog to digital conversion nmeans for

converting anal og,ll_gqat a qut ut fromthe . ldE)tl'u(ot oel ectric conversion
section to a digit¥ °P§st Ql%mm?mﬁwsemwma st orage means for storing

digital data output fromthe analog to digital conversion nmeans; and
processi ng nmeans for determ ning characteristics of the optical pickup
based upon ~ Aerordingyopnetheraspectaf shedgvantion, fhereis sroxided amghed of 15

The anal9g {easfhi dhalaceRAEEbSnIDtiERE BidRuy E¥nprisiap %‘@%ﬁﬁé&%aﬁ pom the

phot oel ectri c conversion section at a frequency o or greater.
The phot oeld@meleemaﬂm@rsmn@nct@ecwhmnﬂﬁynegmdwpmweaﬂpls@pmﬂty of out puts;

and {he 202l s BuliyAle SRINHoR ADDIRAS I AL A £ARRQYS] Y Sampl e

the plurality of outp I'C conversion section.

The anal og prodwe gample dgmnver si on neans may further conprise a plurality of

sanmpl e hold circuits. 2 . .. The plurality of sanple hold

circuits may si rm?qngﬂ@%@ﬁ?a%ﬁ%t@%‘gg%lﬂ?tﬁrl ity of out puts of the

phot oel HEtri ¢ constéediny the\digitdl datatin 4 Qoagodbvize; a di gital data output.

The processi ng neans rra% performan adjustment to the servo control neans
P et

in accor dant8esFFE fa-staresd in the stagagsdeyipgtodterming charactegistic 30
The processfige sptiRsldriveandet ermi ne the characteristics of the optical

pi ckup after .each the adjustnent of the servo control neans.
The processing nedesting g saym ¢patrokmeans foLertrel hegepradneing drive inacerydance with
def ocus of @@ chardcBRisBESMRE GifticiI'dRive. TEANS N accordance with the

.characteristics of the optical pickup.
The step of sampling a plurality of outputs from the photoelectric conversion
section may be preformed at a frequency of 50KHz or greater.

The sampling step may further comprise simultaneously sampling the plurality of

20  outputs from the photoelectric conversion section to produce sample data.

The sampling step may further comprise simultaneously sampling 1;he plurality of
outputs from the photoelectric conversion section to produce sample data using a plurality of
analog to digital conversion circuits.

25
The sampling step and converting step may be performed by a plurality of sample

hold circuits.

The adjusting step may further comprise adjusting tracking balance, tracking bias

30  or defocus of the servo control means.
The processing step may be repeated after the adjusting step.

According to a further aspect of the invention, there is provided an optical disk

35  recording/reproducing system comprising:



6 The optical pickup may conprise an optical disk.
According to another aspect of the invention, there is provided a nethod of
5 measuring characteristics of an optical pickup conprising a reproducing
drive and a phot oel ectric conversion section, wherein the nethod
conpri ses the st efeprodiicing drive for rotating an optiGed dizk bt pradefdrmimad tdte; Oof out puts
fromthe photoel ectric.conversion s?ctlon to . produce sanple dat a;
converting the safffical Hﬁ‘;‘f‘B compriing agyiyrality gfphetoelegtric conversion se¢tiopsii ng t he

digital data in asesdodUoRB8 M@k ofcontrolling the reproducing dRVOCRS&SIPOH ah B&pati i t al
data stored in the storage device to deternine characteristic of the

optical drigenal fipm the plurality of photoelectriggpppersigngpeetionsr vo control neans to
trol gh ' | e : i stic
control 4he repr Oﬁufdgrag%gﬁmsm}e&l&%&wﬁpsrﬁevwg@gglegytput 81 1R AROBEE AL

of the optical drive. sanpling a plurality
of out put s ¢anyersipmeschionstinte digiteldata; conver si on section may be preforned

at a frequency of re.areaten. .. . . The sanpling step may
further conprise %?%g%g%%gﬁyng@ﬁgwuﬁlgdaﬁﬁe plurality of 20 out puts from

t he phot oel ect ri cprocessing mean tedatériniie charaqérisdtod tiscoprital pithipbased upon the
The sanplin may further conprise sinultaneously sanpling the
plurality o‘%gl%ggta s%%%f’b’ﬁ?‘g StPfa@ﬁf‘igR‘E’ ﬂﬁot oel ectric conversion section to
producel(sanpl e dafhd ptéSessitlg tneptstfinlther bompsHses means feRaktRMidgthéieiolBhtrIRAVET Si ON
circuits. sanpling step and converting step nay be

S

25 .. The )
per for med b§reans Brsgd upqnithe digital dafa tared in the Sigrgg MEMSC Y t S.
The adjusting step may further conprise adjusting tracking bal ance,
tracki ng bias 30 or defocus of the servo control neans.

Brief Description of the Drawi
15
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, in
which:

20  Figure 1 is a block diagram describing the application of an embodiment of invention, the

measuring device for characteristic of optical pickup.

Figure 2 illustrates an example of the photo detector equipped with the optical pickup, which
is a test object of the above measuring device for characteristic of optical pickup.

25
Figure 3 is a block diagram of the known inspection device for the characteristic of optical
pickup.

30 Detailed Descripti dimer Inventi

In the following sections, embodiments of the present invention will be explained with
reference to the drawings. The measuring device for characteristic of optical pickup
(bereinafter “characteristic test device”) inspects the characteristic of optical pickup, which is

35 used for optical disc drive. Such characteristic test device is adopted in the specification test



The processing step nay be repeated after the adjusting step.
According to a further aspect of the ingention, there is provided an
optical disk 35 recordi ng/ reproduci ng system conpri si ng:

7 reproducing drive for rotating an optical disk at a
predet er m nefbpticdl ﬁlckup or research on the char&tidrisGAbf dpticat pidkaio FRlekhplg idis pl ural ity
~of phot oel ec rlg nver si on sections; servo control neans
for control }ORGA{ lﬂp%rtﬁﬂﬁﬁcﬁﬁ’t@F?Wﬁ%%%lmﬁﬂﬁ an out put si gnal

fromthe plurality of photoelectric conversion sections; 5
analog to digital conversion neans for converting the out put fromthe
" phot oel ect rFigure 1 shows a-blagkdiagraym deseribing the application;of pa embogiment of

storage §Teaperigh, thd a@ergtﬂeces@haﬁéea;Thg a?actenstlc st devuf(el a%sho %@1@5' ng

means to determ ne characteristics o e opt P Car pi c ased upon the
di gi tal datEigeredsled ﬂnerfotlmnsfeatumgeomdmmkulahdvm& will beatest obj¢dydespbackssi ng

means furth controllin e Sehv conroII
means based?uponr$ﬁ1lcaSI lscwt‘ tme:{lt% %rr‘:'elg4 tﬂ“ﬂh S “ °m é’ 18 detgCtor

Bri ef Descrpqatdssed bgbpﬁdabplEhmM wilbbelfrovided, andlwhlﬂf\dﬂroutﬂnaiefddnmgl(nﬂ)a ntion

m ght be nor.e unders 00d, nts of nvent.i w il be
Gescr i bed. HgaligRaievB o B W AT v RBRIdon e TR 51 o

dr awi ngr) |6pt1cal disc, W@édﬂhthe owdplt frofl tBeBtrik ciréuied. bl ock di agram descri bing the
application of an embodi ment of inventi on, the measuring device for

characteristic of optical pickup.
In addition, this characteristic test device 1 also has the following: the first analog/digital

converting circuit 6, which will convert RF signals from the matrix circuit 4 into digital data;
and the first memory 7, which temporarily stores the output from the first analog/digital

15  converting circuit 6.

Furthermore, this characteristic test device 1 also has the following: Sample hold circuits
No.1 to No.6, 8a - 8f, which will sample hold each output possessed by the optical pickup 2;
multiplexer 9, which will switch the output from the sample hold circuits No.1 to No.6, 8a -

20  8f; the second analog/digital converting circuit 10, which will convert the output from the
sample hold circuits No.1 to No.6, 8, which has been converted by multiplexer 9, into digital
data; and the second memory 11, which temporarily stores the output from the second

analog/digital converting circuit 10.

25 Moreover, this characteristic test device 1 has computer 12, which will process the
characteristic value of optical pickup 2 or display the result of the processing, based on the
digital data temporarily stored in the first memory 7 and the second memory 11, and will

control the servo control circuit 5, based on the result of the processing.

30  Optical pickup 2 is an inspection object for the characteristic test device 1. This optical
pickup 2 can, for example, be freely attached to or removed from the characteristic test
device 1. The optical pickup 2 also has laser diode, beam splitter, object lens, and photo
detector, etc. Furthermore, the optical pickup 2 lets laser emitted from laser diode gather on
the optical disc through beam splitter, object lens, etc. Then, the optical pickup 2 lets

35  reflection light from an image on photo detector. The photo detector possessed by the optical |



Figure 2 illustrates an exanple of the photo detector equipped with the

optical pickup, which Is a test abject of the above neasuring device
for characteristic of optical pickup. 25 Figure 3 is a bl ock diagram
of the known inspection device for the characteristic of optical
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15  detectors E and F. For example, light reflected from an edge, for example, of tracks of the
optical disc shall be irradiated to these photo detectors E and F.

Each photo detectors A to F converts the quantity of irradiated reflection light into signals A
to F. The optical pickup 2 supplies each of the signals A to F to the matrix circuit 4. In

20  addition, the optical pickup 2 supplies signal A to the first sample hold circuit 8a, signal B to
the second sample hold circuit 8b, signal C to the third sample hold circuit 8¢, signal D to the
fourth sample hold circuit 8d, signal E to the fifth sample hold circuit 8¢, and signal F to the
sixth sample hold circuit 8f.

25  The test bench 3, where optical disc will be set, rotates and drives the optical disc in order to
reform the optical disc. In addition, the optical disc which will be set in the test bench 3, is
used as a reference for the characteristic test device 1, namely, the characteristic test device 1
measures the characteristic of the optical pickup 2, based on the regenerative signal of the
optical disc which is used as a reference for the characteristic test device 1.

30
The matrix circuit 4, to which the signals A to F, the output from each photo detector A to F
possessed by the said optical pickup 2 will be supplied, and generates reforming (RF) signals,
focus error (FE) signals, and tracking error (TE) signals, based on the signals A to F. For
example, the matrix circuit 4, based on the signals A to F, generates RF signals, FE signals,

35 and TE signals, as follows: the matrix circuit 4, based on the signals A to D, processes



and the first menory 7, which tenporarily stores the output fromthe first
anal og/digital 15 converting circuit 1@. Furthernore, this .
characteristic test device 1 also has the following: Sanple hold circuits
No.1 to No.6, 8a - 8f, which will sanple hold each output possessed by the
optical pi cCkHB+C+D, then gendrated RP bigiataldd, thefratix civehit 4, Dased oh thestgnals tApwo D, f r om

the sanple hold cifcuit .1 to No.6, 8a - 20 , .the second .
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digital dat ' | . ' . 7 and the second nenory
11, and w I%pf)ﬁms%h{s)r{%@g?]}Elsggnsayr}\//&loagatl)%n&%{m |1%§§}?6t 5, based on the result
of the processing. 30 Optical pickup 2 is an inspection object for the
characteristic test device 1. This optical . pj ckup 2. n, for, exanple,
be 1 reely alHREHBAOT! B e g ieE repradueinelirivs o aotpal e, basea Gjo, ¥ o
1. The upt i RBkighils; FBRigAala 260 TBRnh1aSKREifidiIBgthe s&@a0n%BI difciR 5, basdd ARF | ens,
and photo | etector, etc. Furthernore, the optical pickup 2 lets |aser
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light froman inage on photo detector. The photo detector possessed by the

opti cal on TE signals, drives a biaxial actuator, which operates the object lens of the optical pickup
pi ckup 2, i 3 ABGHOPE 8Ehdl rEac AN SldHeRBmR BERRS serid cof8V Bl Srvb Rntf | €Cti on
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Bl Soc R R S e S, 2
det ect or s Ailt ser¥o avhirelhwhitke cantroBytistintlinatidreofoptigab died. Further, it is also good for the
servo control circuit 5 to perform tilt servo control, with installing separate structure for
detecting the inclination of optical disc.
20
The first analog/digital converting circuit 6 converts RF signal supplied from the matrix
circuit 4 into digital data, at high-speed sampling frequency, for example, at the sampling
frequency of about 30 MHz. The first analog/digital converting circuit 6 supplies RF signal,
which has been converted into digital data, to the first memory 7. The first memory 7
25  temporarily stores the RF signal converted into digital data by the first analog/digital

converting circuit 6.

To each sample hold circuit 8a - 8f, respectively, signal A to F, which are the output signals
of photo detector, are supplied from the optical pickup 2. Each sample hold circuit 8a - 8f
30  simultaneously performs hold processing on signal A to F with an identical clock. The clock
supplied to these sample hold circuits 8a - 8f, for example, are with frequency 50 KHz or
more. Therefore, sample hold circuits 8a - 8f repeat performing sample processing and hold

processing, in a cycle of the clock with frequency 50 KHz or more.



2x2 matrix, and photo detectors E and F for side spot inspection at both
si des of the photo detectors A tj9 D which are arrayed in such a
manner. Such photo detectors Ato F are, for exanpl e, adopted in
optical pickup with the so-called three-spot nethod, in which three shots
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focus error (FE) signals, and tracking error (TE) signals, based on the
signals Ato F. For exanple, the matrix circuit 4, based on the

signals A tThefsamfRMOIdkiresitsF - BF, @itthitiplExer 9] 38 MeSsecond anal@gmgxtaﬁc&iveﬁags
follows; the matrix circuit 4, based on the signals A to processes

10 20 cirepit 40,7 high s, deseribed in e abgve Gogyeal s*gnal AW ,tvﬂechm the euipptfram ¢ 4,
based on t hgck pitiddetector bt optical pickup 2, respectively and independently. In addition, the

sample hold circuits 8a - 8f, the multiplexer 9, and the second analog/digital converting

circuit 10, convert signal A to F into digital data at sampling frequency of 50KHz, for
example.
25
The means to convert signal A to F, which are the output signals of photo detector from the
optical pickup 2, is not necessarily limited to the configuration of above mentioned sample
hold circuits 8a - 8f, the multiplexer 9, and the second analog/digital converting circuit 10.
For example, for the characteristic test device 1, it is acceptable to have a configuration in
30  which six(6) rows of the analog/digital converting circuit with sampling frequency of 50KHz
arrays in parallel.

The second memory 11 temporarily stores the signal A to F from the optical pickup 2, which
are converted into digital data by the second analog/digital converting circuit 10. Computer

35 12 has interface division 12a; data storage division 12b; output division 12c; and processing



processes (A+C) - (B+D), then outputs the processing result as FE signal:
that is, the matrix circuit 4 outjputs FE signal, based on the
astigmatism or astigmatic, method. Matrix circuit 4, based on the
signals E and F, processes E - F, then outputs the processing result as TE
S5 signal . division TRd, leicX Thd ihtthde divisio Tal cupulSicosittd) Bighdls, whichsd 0 ddrirollingd TE
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The first analog/digital converting circuit 6 converts RF signal supplied

fromthe matrix circuit 4 into digital data, at high-speed sanpling

frequency, ﬁﬁm : F\t}&d SP2d . 30 MHz.
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i ckup 2. ERSTHGH 5 PEmRGinE PRSP dificronge pefwes twe signals: Haral SHESLIITIGRPY or o

hol d pr ocesisvel ¢irlows sighidhbxtict dpefativh byperiddic Stions ad dpeRGkn fof BEmEltAg K

supplied to these sanple hold circuits 8a - 8f, for exanple, are with
freque 5(PltpgeAG pomponent apd PC companeat ofsignalsanpl e hol d circuits 8a - 8f

repeat perform ng sanple processing and hol d processing, in a cycle

of the clock with frequency 50 KHz or nore.
Next, we will indicate explain measuring items of the characteristic test device 1, and explain

their processing contents. In order to inspect the characteristic of the optical pickup 2, the
characteristic test device 1 determines (measures): level of RF signal (P1); I rop and I gorrom

25  (P2) of RF signal; Jitter of RF signal (P3); Beam position of main beam (P4); level of TE
signal (P5); E — F balance (P6); E — F phase difference (P7); S-shaped level (P8); S-shaped
Balance (P9); Defocus (P10); Cross talk (P11); Non point aberration (P12).

Processing programs of the above determined items are stored in the data storage division
30 12b, as processing programs P1 - P2. Based on setting of user, the processing division 12d
reads out the processing programs P1 - P2 according to the measuring items from the data
storage division 12b; then performs operations on the data stored in the first memory 7 and
the second memory 11. We would mention that each processing programs P1 - P2 measure
the above items, by using the operations stated in the previous section: filter operation; peak

35 level operation; operation for computing waveform period; operation for computing phase



Mul ti pl exer 9 switches the output fromthe sanple hold circuits 8a - 8f,
and supplies either of such hol d jgutput to the second anal og/digital
eonverting circuit 10. The nultipl exer 9 has properly high swtching
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which are synthesized AC component and DC component of the reproduced RF signal.

25
In the case of measuring Itop and Igoron Of RF signal, the processing division 12d controls

the servo control circuit 5 through the interface division 12a, and performs the measurement

with being both focus servo and tracking servo on.

30  Incase of measuring jitter component of RF signal, first, the processing division 12d reads
out RF signal which sampled by the first analog/digital converting circuit 6, from the first
memory 7. In this case, the first analog/digital converting circuit 6 performs sampling at
sampling frequency of 30 MHz, for examples. Second, the processing division 12d computes
the slice level of RF signal based on the above data, and computes the time point by

35  interpolation, at which RF signal reaches the indicated slice level, based on the digital data



i2 division 12d, etc. The interface division 12a outputs control
signals, which is for controlling 14 the servo control circuit 5,
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20  Inthe case of measuring the beam position of main beam, the processing division 12d
controls the servo control circuit 5 through the interface division 12a, and performs the

measurement with being both focus servo and tracking servo on.

In the case of measuring the level of TE signal, first, you will let the optical pickup 2 forcibly
25  operate toward the radial direction of the optical disc. The processing division 12d reads out
the digital data which corresponds to the signals E and F at this time, from the second
memory 11. Second, the processing division 12d computes difference between the signal E
and the signal F, then computes the peak level which generates at anode side, and that at
cathode side, based on the signal obtained from the difference. Third, the processing division
30  12d outputs the result of computing as the result of measuring the level of TE signal. That is,
the processing division 12d reproduces the TE signal out of the output from each photo
detector, using digital operations, then performs operation of measuring the peak value of the

reproduced TE signal.
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In the case of measuring E — F phase difference, first, you will let the optical pickup 2
forcibly operate toward the radial direction of the optical disc. Second, the processing
division 12d reads out the digital data which corresponds to the signals E and F at this time,
25  from the second memory 11. Third, the processing division 12d computes the phase
difference between the signal E and the signal F. Finally, the processing division 12d outputs
the phase difference as the result of measuring E — F balance. That is, the processing division
12d measures the phase difference of the output from the photo detector for two(2) side spot,
which are used in generating the TE signal.
30
In the case of measuring E — F phase difference, the processing division 12d controls the
servo control circuit 5 through the interface division 12a, and performs the measurement with

being focus servo ON and tracking servo OFF.
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20  shape of (A + C) - (B + D) leans as against the reference level. Finaily, the processing
division 12d outputs the result of computing as the result of measuring the S-shaped balance.
That is, the processing division 12d reproduces the FE signal out of the output from each
photo detector, using digital operations, then performs operation of measuring the ratio of
plus or minus as against the reference level of the reproduced FE signal.

25
We would further mention that in the case of measuring S-shaped balance, the processing
division 12d controls the servo control circuit 5 through the interface division 12a, and

performs the measurement with being both focus servo and tracking servo OFF.

30 In the case of measuring the level of Defocus, first, the processing division 12d reads out the
digital data which corresponds to the signals A to D, from the second memory 11. Second,
the processing division 12d computes the total sum of each read-out signals A to D. That is,
reproduces RF signals. Third, the processing division 12d detects jitter component out of the
RF signals reproduced in the digital operation. Fourth, the processing division 12d measures

35  defocus condition of main beam, based on the result of detected jitter component. Namely, a
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performs the measurement with being focus servo ON and tracking servo OFF.

25  Inthe case of measuring the non point aberration, first, you will let the optical pickup 2
forcibly move up and down. Second, the processing division 12d reads out the digital data
which corresponds to the signals A to D at this time, from the second memory 11. Third, the
processing division 12d computes (A + C) - (B + D) from the read-out A to D, then computes
the total sum of the read-out signals A to D at the position in which the computed value

30  equals to 0. Fourth, the processing division 12d controls the servo control circuit 5, adds an
indicated offset quantity to the controlled variable of tracking servo, and move the position of
main beam being irradiated to the photo detector to the radial direction of disc. Fifth, again,
the processing division 12d computes (A + C) - (B + D) from the read-out A to D, then
computes the total sum of the read-out signals A to D at the position in which the computed
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20  Furthermore, for example, the processing division 12d supplies the result of measuring
defocus, which was stated in the above, to the servo control circuit 5. The servo control
circuit 5 performs adds the offset quantity, which has been obtained in the above result of

measuring defocus, to the controlled variable, then performs focus servo control.

25  Once again, the processing division 12d measures defocus under this condition.
As we have discussed here, the characteristic test device 1 can obtain more precise
measurement result, by conducting the feedback of the measurement result and re-

measurement of each measurement item.

30  The following is an explanation of the measurement result of the case in which the sampling
speed is changed to convert the oﬁtput from photo detector into digital data, and measure TE
level and E-F balance. Table 1 shows the result of measuring TE level and E-F balance of a
compact disc by using the characteristic test device 1, when we change sampling speed to

convert the output from photo detector into digital data up to 1.5625KHz to 100 KHz.
35
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measurement items, it can do so only by amending processing programs. Thus, since no
addition or amendment of circuits in terms of hardware is needed, thus yielding a savings in

15  cost and time.

In addition, when measuring the characteristics of the optical pickup 2 by using the system
which adopts the multiple characteristic test device 1, you can easily make correction among
devices, and unevenness in the measurement results among each device would not be

20  generated.

The characteristic test device 1 to measure the characteristics of the optical pickup 2 have

now been explained. However, it is possible to apply the characteristic test device 1 to the

characteristic test device for optical disc. That is, the characteristic test device 1, which was
25  described in the previous sections, uses an optical disc which is set in the test bench 3, as its

reference; if you use optical pickup as its reference, you can measure the characteristics of

the optical disc.
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t o t he photwndistorboayd. Ih sudhtaccaseq thie photd coupddr carbedfectyi astacheff td dnld rerd@@i N,

to D1 1 hon TO e clrRsRue by TR Y P8 s ot e Simme e A o D at
the position in which the conputed ) o
or oceddPes MeREELR BaRgn fay be soprR aeihe Ham e PORPEAE RS HORARS contr o
by whi ch t heptib afsc,ihicH 198 &e stple A6Id @REEs 88 U8F, the multiplexer 9, the second

analog/digital converting circuit 10, the first memory 7, and the processing division 12d, and

performs feedback of the measurement result of each item , then records and reproduce the

signals under the optimized reproducing or recording conditions.

25
That means, such the recording and/or reproducing system of optical disc is equipped with
- not only usual circuit configuration of optical disc, but also the analog/digital converting

circuit to which the output from the photo detector of the optical pickup is directly supplied,

and the processing division which computes the characteristics of the regenerative signal,

30  based on the output from the analog/digital converting circuit.

The processing division, for example, consists of digital signal processor. It measures on
item or the indicated multiple items among each measurement item, which was discussed in
the previous sections, based on the above output data from the analog/digital converting

35  circuit. The processing division, based on the measurement result, controls the regenerative



W woul d further mention that in case of neasuri ng the non point
aberration, the processing 5 di vi sippgn 12d controls the servo control
eircuit 5 through the interface division 12a, and performs the

- measurenment with being focus servo and OFF. I n addition, the processing

di vi si on 12gdrcpiesd thatrthe sepvschinacreristic \whthe eegeherative ehdractéristic ol th€recordimgki ng servo
fromON to F, or vice yers 0 As di scussed in the apove
sect | ons. _HEEFgERuSs i F Seeioato Thenf e e ARG ST PeT Y Him

each it ems, optieg @isdicitOrepdiRratd 1hE GSticalldislunder tidf oplifiize@ Pigeiicidtivl codditon?.  Fur ther,
t he processing di vision 12d can performre-nmeasurenment of the
characteristics of the optical pickup 2, by doi ng feedback of the

~ measur erent THe§adakiring dBviSSfoh CHEPR BRI ST obtidal FilkupQniBfoptiehl e SRBriRk an

circuit 5. For exanple, the processing division 12d supplies the result of
measuri ng Eengbogdinent efthis inventiophdirsetineanvertstheentpus fromeong lovmere photoeleesris er vo
control cirguif.. ] : oiell . . ' ' t he

of fset qua nﬁ{%{lmgnv\ﬁ;g@ﬁ]s ﬁ‘glgc\‘%e en o%?éﬂnﬁael & 1clkunp ’ 1(:% l]I!#é ﬁ%t%vdgw?pg%e&%ag%df O%qgé

measuri ng Bafd digitahdatg the roeasiringaiovite for bledactenistiadfl optical piekupradioooptial discki ng
servo control . Once agal i he ocessj ng division 12d neasures E-F
bal ance und®FH°L° %rolﬂ%fleﬂmé?f?ensg“z uesﬁgﬁ‘f’ AR %f”pf’ﬁ °%‘3P3ﬁ%l%égf" t he
processliong division 12d supplies the result of measuring def ocus,

whi ch was ated i.n tpeegbove, to the servo_control circuit The servo

5.
contr ol Séeca‘tsf’ PE the pbaye feafure thrmegurimns; dewice for charactrighip ofiopticalpickyp s7der heen
obt ai ned i nophibA dAk eMEpetBiH kihble measurement] %ﬁtﬁél)lft ib@lﬂg gﬂh&ﬁ:@& by bnftvbdigssGent rol | ed

vari abl e, then perforns focus servo control. Once again, the
processi ng i8itigl diprgpteristie oxelansed ehpngef ocus under this conditi on. As we
have di scussed here, the characteristic test device 1 can obtain nore
preci se nmeasurenment result, by conducting the feedback of the

measur di¥entFurthenmore, thedngaguring device forcharactsristivt of opticabpibkupesnd/or eptiealtdiscticam 30
The fol |l ow ' 4 ' fefh U t result of .the case in
whi ch the s%%yl @%I%Qd&iﬁ&{ %%%eg%gfng O(f: gaﬁsarg %%ﬁtcl{e%gﬁ@lélrs’tsmt"g%o%uﬁlt S f r om phot o
det ect or i remendingpitiofitiratits o, terans@f herdware és nBEded, you cah siwe yowardst endqlickilyance.
Table 1 shofvlvls thﬁgrﬁsjﬁlft of neasuring TE | evel and E-F bal ance of a

conpact di sEBYURINT e characteristic test device 1, when we change
sanpling speed to convert the output from photo detector into digital

data upto 1.5625KHz to 100 KHz. 35
QO In the measu|}1|zng method for characteristic of optical pickup and/or optical disc, regarding an

embodiment of this invention, it directly converts the output from one or more photoelectric
conversion sections which are held by the said optical pickup into digital data. Then, in the
said measuring method for characteristic of optical pickup and/or optical disc, based on the

said digital data, it operates one or more characteristic values of the optical pickup and/or
- 25  optical disc.

Because of the above feature, by the measuring method for characteristic of optical pickup
and/or optical disc, you can perform stable measurement, without being influenced by
unevenness in initial characteristic or elapsed change.

30  Furthermore, by the measuring method for characteristic of optical pickup and/or optical
disc, you can easily make addition or amendment of measurement items. Thus, since no
addition or amendment of circuits in terms of hardware is needed, you can save your cost and

quickly finish such activities.



19 [ Tabl e 1] Sanpl i ng Speed (Hz) TE Level (p-pv)

E- F Bal ance | OCK p7) 0.576763

©. 004108 50K 0. 569560

-0. 001275 25K 0. 564137

-0. 002126 The recordi®g aid/or reproducing system of optical disc, régadtizdB4mbodiment of this
. -0.004119 0. 324225

6. 25
-0.019516 invention :gﬁrg_%gﬁonverts directly converts the output frql)n onePf grpre photoelectric

-0. 048872 conversion seefetizKvhich are held by the said optical pick@p Bfidibiel) dhtaPRA the QRid
operation inpossible Tabl e 1 shows, the char acterl stic test

devi ce 1 cacqsding Mrgmm%lnsﬁm afaptical dise, baged onhe saiddigital dase @p@étes is 50
KHz or mgor eone%?n{a}e%@lhﬁ&@ﬁstﬁ@aﬁl of tﬁeﬂ% ?fc s g{(o? Bﬂ)tg:afﬁ&t i Y)hﬁ:

measures the characteristics o ect
converting th@ctsngna)lfﬂie/&atd@erﬁocontml V\:hl ch are the out put si gnal s fromthe

photo detector of the optical pickup 2, into digital data. Ther ef or e,
the characteristic test device 1 can perform stabl e neasurenent, w thout
bei ng Thenédouﬁmaﬂ/dnyepmdwiagn syegem offoptical ﬂisalregahﬁ‘rmteﬁﬂ)bdiiﬂeﬂt afthiel apsed

change of the servo contr jen t he

char act eri st Pustn E?g?ﬂeEag c e f’r%ﬂ?élgdlﬂ:d’(?fl?rl'@%nglﬁﬂém?ﬂveﬁ?l@ tion. In

measur eige ntreprb&ming rhéthedd Bf 6iRicalligeit Mirdeyly AbiR/eHd 1he oﬂfaﬂ(i‘ﬁ)‘hﬁd)ﬁ%%r Rloggr ans. Thus,
since no dition or anendnent of circuits in ternms of hardware S

needed, th L&h%ﬂe‘é’fP‘HF REPVArsion\seqiigas Which are held by the saig owwbpwkup, into digifa} dafadi t i on,
when measu rTH}\%_llh AR 8{A3ER6d RN eltods &f optib? dfRPHaedlon ﬂie‘%béid%gfatap&'atéj % ng the

system ich adopts the multiplé characteristic te device 1, you
can easi |y 9psrates @ne eranery eharagiasistic values of e opticekpickan and/ercoptical diss, and t he

nmeasur enent .t esult. S0 tlgﬁﬁﬂe%‘?&’ée%éﬁﬂ%d not be 20 gener at ed.

The characteristic test eV| ce to neasure the characteristics of the
opti callspi ckup 2 have

In the reproducing methods of optical disc, it operates one or more characteristic values of

the optical pickup and/or optical disc, and controls the characteristic of the said servo control.

In summary, the measuring device for characteristic of optical pickup and/or optical disc,

20  regarding a typical embodiments of this invention, has the following features: servo control
means controlling reproducing drive of optical disc, based on the output from one or more
photoelectric conversion sections which are held by optical pickup; analog/digital conversion
means converting the output from one or more photoelectric conversion sections which are
held by the said optical pickup into digital data; storage means which stores digital data

25  converted by the said analog/digital conversion means; and processing means which operates
the value of éharacterisﬁcs of the said opticai pickup and/or optical disc, based on the digital

data stored by the said storage means.

The measuring device for characteristic of optical pickup and/or optical disc directly converts
30 the output from one or more photoelectric conversion sections which are held by optical

pickup into digital data. Then, based on the said digital data, the measuring device for

characteristic of optical pickup and/or optical disc operates one or more characteristic values

of the optical pickup and/or optical disc.



now been expl ai ned. However, it is possible to apply the characteristic
test device 1 to the characteristgc test device for optical disc.
That is, the characteristic test device 1, which was 25 described in the
previ ous sections, uses an optical disc which is set in the test bench 3,

as its In aﬂﬁ"ﬁ&t @Mﬁeasmring)dé}dcuﬁle clﬁﬁcteﬁaﬂlc ¢’ﬂop€{¢ﬂﬂ)plah1pl dnd/of @ftiealeliwe, you can
measure the characterjstics _Q 0

20 reggrling aRyPryibadhiment flus igpqntien, Ih@iﬁ @R‘ﬁl& tﬁatmﬁ spRlop/disitH BRVRNSRs ur e by

t he char act @edn§ bdnfpldsQBd saftPotitgiR frém photoelectri€\onverBios sechhs! 41850 oA t O F, by
usi ng the photo detector shown in Figure 2; however, adopti on of
this invent#8¥eis not |inited only to a such type of optical pickup. For
exanpl e,s it 5 is possible to apply it to the optical pickup which is
used in optical pickup used for opti cal magneti c di sc or hase
change di scFurtharmnge theaensuringsienicefor pearastenistiqefioati¢ab pickip antier pptise

the nunber 5t iig bt Bkl Th o, hVE i AT HE KR oroeg?%l%?c%ﬁ&e :
~.anal og/ di gi ¢cakersiom mearslsnuultanefously sandpile the Imultiple output fromrphstoelaciri¢ conviaxsionunber
of the photo detector e of optical magnetic disc, 10

o
“since the r¥§emsy ?ﬁ%@v§ﬁﬁﬁgphﬂf%ﬂﬂ§%%a di fference signal which uses Kerr

effect, 10t will be the progran1in mhich t he processing contents
perforned in the processing, divisi 12d w corres ond to the
di f f er ence MPER%T, the measuring devige ey, ?t%“S“P HE°HS‘ﬁ%1|Pé°§PP tndéqwag Igitch is to

be neasur edrePytdinh n EMBIdRRER bf ﬁﬁs' 1ﬁ'veh§(§'; h&ke\Medifre %hat the said pResdiRg Meknst h€ One in
whi ch the object lens is instal as one bod ém? but so- calleé phot o
an

coupl er, whtasiectibesconfroliing Eatures .oﬁ gle d#id sereo copfrp. & haser jop fhe cp@wpd/ Valee

~el enment on a case, the photo

coupl er can beﬁ?ert%rtlasncs ‘éﬂthea%wﬁg %Bg:ﬁg&?{adﬁ”ovg%aﬁd{@ fromthe
charact¥ristic test deV|ce 1, and the object lens is equipped to the

devi ce. t rdin
Cand/or r eprzghcfum ol %yn?{thod quchaHthH&fc%??? pl?tgmggﬁ)(%r o%n%]a? ﬁ}sc a?d; 28 &1 rrpl g hol d
circuits 8aembodfment hﬁhﬂhﬂvtenqninemuhe&blldhhﬂg %mﬁasdlt servo contrels ﬂieagfrﬁﬂugini‘gal

converting gircuit. . the fir and the p OCGSSI di vi si on 12d,
and o et phrisi s e o e oE i e R Binee RIBIRIepic POBBBITSESNS ¢ han
records andwhieipire ield®y optical pickup; asSiedlslitcolvise theldupudPérh GheZ6dndre pr oduci ng or

recor di condi fions. 25
ﬂ)g photoe{ectrlc conversion sections which are held by the said optical pickup into digital data;

it stores the converted digital data; and it operates the value of characteristics of the said
optical pickup and/or optical disc, based on the stored digital data.

In the said measuring method for characteristic of optical pickup and/or optical disc, it

25  directly converts the output from one or more photoelectric conversion sections which are
held by the said optical pickup into digital data. Then, in the said measuring method for
characteristic of optical pickup and/or optical disc, based on the said digital data, it operates

one or more characteristic values of the optical pickup and/or optical disc.

30  Inaddition, the measuring method for characteristic of optical pickup and/or optical disc,
regarding an embodiment of this invention, has the following feature: it samples the said

output from photoelectric conversion sections, at the 50 KHz or above.

Furthermore, the measuring method for characteristic of optical pickup and/or optical disc,

35  regarding an embodiment of this invention, has the following feature: it simultaneously



That neans, such the recordi ng and/ or reproduci ng system of optical disc is
equi pped with not only usual cireyit configuration of optical disc,
but al so the analog/digital converting circuit to which the out put
fromthe photo detector of the optical pickup is directly supplied,

and the prosepis 0g nililtipls batput\ionThofRlEptrit esnveRoncEdions; tieh cordvefiStherh iftbe
regenerative Si 8{‘1al , 30 based on the output fromthe anal og/digital
converting : The processing division, for exanple, consists
of digital signal processor. It neasures on itemor the indicated
‘multiple itenms anong each neasurenent item which was discussed in

t he previ ouMosave; tbﬁ@easbﬁ%@etb?ﬂ fonehaastovisticnfroptinal pighup and/onentisel disc,

anal 09/ & gl fegdraif BY Eiibdditen? of this Ghefitibrl, has WETORERGE Feahifd) itoitbeH fHd scigsed on

ﬁJcﬁ
t he measurenent fesult, cont r ol e regenerativ

21 copfrely thetcomsroliingfeatuiesofreproducisigairiae, tbesed st the computhd valegefner at i ve
characteris d reprodum ng systemis
optim zed. Ctg{l tfg??fétégga %; rPécl]m‘r) a?dé%% éﬁa?:fing syst em of opti cal

di sc can regenerate t he optlcal di sc under the optim zed regenerative

condi ti on. he neasu f or .char act r| st f optical pickup
and/ or opt |E1§Ire?§’fcg%g and/o 5‘?"5‘?4’1‘8ﬂﬁ e “’af°ptlfeﬂlr§’5‘ﬂ| Pg‘“}eﬂ{}gﬁlﬂ‘? on,
direct |0 coinvekibs hadhe Qlopitig fEdtaes: o aDﬂSmlﬂi@rvﬂndHHhE@&H&%di‘é ﬁhotoelectrlc
conversion sections which are held optical pickup, into gl tal data.

Then, based O8¥eriipfpsections; and serve coptrg] maans G‘éﬁ"é’llmﬁﬁ@f ?Pé‘ﬁ’éll drivgefpphival dise.or

char act er i Sigkéd A thORtst %nﬁh&lﬁ&@pﬁ%ﬂﬂfc@t‘hcg&weﬁﬁ}n sélifdfis; and analo ptes one or
nmore characteristic values of the optical pickup and/or optical disc. 10

Because of 9ORESTHgbWEans senvarting therputnybfiem onser riwy phafodiestricdenyeasionsyertians ¢ of
optical pi ckulg 48 Hél@ by thg S%ld oaﬁ)cm 191?(1 1ﬁitb %%1&?&1@ Er{cf s%r %&H#@hl@ﬁ ek ement,

w t hout being 1 nfluente nev ar ac er| stic or
el apsed Schatigital data 9_®Veﬂddlhb'tthfesamnel0g/dtwalrmammrngeade\an¢prof:cssmg hearac t er| stic

of optical O\?ﬁ gr%i(e a%%eox;alu%%tfclga?acﬁ%ats ges oglﬁmﬁ said ﬁgtlcggﬂaﬁp dR rroptlcgqhsc

anmendnent surenent 1tens ndrrent
of circui t scontmols the vaid sérvdneonthobmheans, based o gtk diginlidaasorsd e thy eaid stopgé and
qui ckly meangi ni sh such activities.

20  The recording and/or reproducing system of optical disc, regarding an embodiment of this
invention, directly converts directly converts the output from one or more photoelectric
conversion sections which are held by the said optical pickup into digital data. Then, the said
recording and/or reproducing system of optical disc, based on the said digital data, operates
one or more characteristic values of the optical pickup and/or optical disc, and controls the

25  characteristic of the said servo control.

The reproducing methods of optical disc, regarding an embodiment of this invention, has the
following features: it servo controls and reproduces the reproducing drive of optical disc,
based on the output from one or more photoelectric conversion sections which are held by

30  optical pickup; as well as it converts the output from one or more photoelectric conversion
sections which are held by the said optical pickup into digital data; and it stores the converted
digital data; and it operates the value of characteristics of the said optical pickup and/or
optical disc, based on the stored digital data, and it controls the characteristics of the said

servo control, based on the computed value of characteristics.
35



20 In the neasuring nethod for characteristic of optical pickup and/or
optical disc, regarding an enbodigent of this invention, it directly
converts the output fromone or nore photoel ectric conver si on
sections which are held by the said optical pickup into digital data. Then,
in the In theaeprodusirumetingls woptival disos regdrding e enbegliment of this fiviefitidn, fpi ckup

and/ or opticgal .disc se t he i i.gital data, it .operates one
or nore chaérzugg?}é?qngﬁsggﬁﬁqﬂ‘g&ﬁmf ﬂ%m%tpﬁ@aae%“g??&ﬁefﬁﬂfaf%@fﬁ? hich 25§ i cal

di sc. held iBethastidopticaltpidkup iy digit4 dhtd Fhen,dl tHeREd FEPRSIEn S thetiBlid6rd f or
characteristic of obpti cal ickt% and/ or optical disc, you can perform

stabl e neas?fﬁéﬂgﬁf’, a3dion S saised &5‘1 fiat3 opIAteRonelgy more charagfgrispie YAlgsofithe | ni ti al
charact &1 i Sdphigal fckp 2R SpEAPBEE andDntrolk WelchGE IR Ee ofte LiPse HEbiNg et hod
for characteristic of optical pickup and/or opti cal I SC, you can
easily make addition or anmendment of neasurenent itens. Thus, since no
addition or i it S . i u can
ave your coerospas cestiptEhiof btk e S BBl ol B0 lipost?

22 ofildustrationragd descaptivh@nd isawt inttudédrig be grdestivodr lomit the ddventionao

regar di ng " his . i.nventiqgn,.directly c erts directly
converts t f}tge @%F%S@HE ?{3?1118%8 télerglrn‘ B Yiew o g}e 8@?"5 gfaﬂ“ggs’ Sbvious @Fﬁ%?é‘?’ﬁ AT

S ﬁct i o_risé) Whiacilticas wilhgé_ a:ppmmg? éhoseskill mghé &6l Alphuck mdiﬁ?itmnslalﬁi \faﬁgﬁdﬂhﬁb Thgn,
t he sai recor di nd/ or reprodyci ng system of optical disc, base
on the sai dulyY Eﬁ“?eéi'fplaﬁﬁﬁg’, tﬁ%’b‘@?’ﬁ?"é’g&‘@w‘ﬁﬁ?@e ﬂ%p?&{ntge BreRtige pedeteamined by yes
of the optith@ippeidel YRind WileAfintOPidtdddh actofdanceanith thOBYedd © WHih they are fairl
characteristi¢c of the said servo control. The recordi'ng an(}’/’or

r epr oduci nde8al¥ prdseyiablyentitled. di sc, regarding an embodi ment of this

i nvention, can regenerate the optical disc under the optim zed regenerative
condition. In the 10 repr oduci ng net hods of optical disc, it directly
converts the output fromone or nore phot oel ectri c conversion
sections which are held by the said optical pickup, into digital data.
Then, in the said reproduci ng net hods of optical disc, based on the said
digital data, it operates one or nore characteristic values of the
optical pickup and/or optical disc, and controls the characteristic
of the said servo control. 15



In the reproduci ng nethods of optical disc, it operates one or nore
characteristic val ues of t he optpcal pickup ’ H"'"c"'"”lﬂl jsc, and
eontrols the characteristic of the said servo cont ricss I,H umrary,

t he neasuring device for characteristic of optical pi ckcupLand/ of opti cal
disc, 20 CekgBMSiing a typical enbodinments of this invention, has the
follow ng features: servo control means control ling reproducing drive
of optical disc, based on the output fromone or nore phot oel ectric
conver si on Rect i OAYevikY foPmaisarifdherabiéri@idh bfad ophtat bidRup cdfprisigs di gi t al

conver si on .means converting the output fromagne or nore photoelectric
conver si on SEeyHedriygarga phogoelectric comysrsipnsoctionwhegsin saigh devics | compisesip i nt o

di gi tal glata; st ogeR@RolRa Hcaid o ConBbMnE SaidlteBiddding\@ivd; 25  converted by the
sai d anal og/digital conversion neans; and processing nmeans which operates

t he val ue of charanelogto digital sonyersionanesns ©r epetting anslagidate outpyl Hemezidi cal

di sc, base - d.q) . r y the said storage neans.

The rreasurid%}%{bgfeeg?lggb&(#swgﬁgcruggtme??igﬁl?Ltgfoag%t?i cal pickup and/or optical

di sc directly constemgesmé&s for stoengdigital dath potputciimen said analog te fightal ebwetsianc
conver si on S a%g_i ons whi ch are held by optical pi ckup into digital
data. Then, 'baSed on the said digital data, the neasuring device for
charact®ri stic of progssinginednis fot\dptefinifling chaadtériztids offssid optieal Félap based upén NOr e

characteristigc,val yes . _0of the optical pickup and/or optical disc.

23 ﬁaﬁic‘ﬂﬂg’ill #?t%ﬁf’reflﬁbsaﬁfesﬂ?ﬁeﬂ’%“ﬁevi ce for characteristic of optical
pi ckup and/or optical disc, regardi ng an enbodi nent this invention,
has a feature that the anal og/digital conversion means sanpl es the
sai d output from photoelectric conversion sections, at the 50 KHz or
above. 5 3  FAGLAG BPhEasndi %%Hédc@&&%éh?gfcﬁ&g ﬁbﬁgﬁgh%léiﬁﬂ,c of
optical pickup and/or optical disc, regardi hg an enbodi nent of this
i nvent ilon, wheseinsgidanalngdo digitel conversion reansn sanply Widyiutouk from said phetpeleatisd on
means si mul porlpgs] j put from photoel ectric

conver si on &ﬁo&%@ée‘%?. ons,ﬁ%gﬁééﬁ'é%gg%?%%rg%érﬁ into digital data. 10

Mor eover, the measuring device for characteristic of optical pickup and/or

optical disc, regardi ng an enbodi ment of this invention, has a
feature that the said processing neans
3. A device for measuring characteristics of an optical pickup according to claim 1,

20  wherein said photoelectric conversion section comprises a plurality of outputs; and said
analog to digital conversion means simultaneously samples said plurality of outputs of said

photoelectric conversion section.

25 4. A device for measuring characteristics of an optical pickup according to claim 3
wherein said analog to digital conversion means further comprises a plurality of sample hold

circuits.

30 s A device for measuring characteristics of an optical pickup according to claim 3
wherein said plurality of sample hold circuits simultaneously sample said plurality of outputs

of said photoelectric conversion section to produce a digital data output.

35 . A device for measuring characteristics of an optical pickup according to claim 1,



correct the c t“\as of the said servo control means, based on
t he conput ed M“G\‘“ m“““ racterigyics of the said optical pickup
and/ or opti cal * The neasuring nethod for characteristic of
optical pickup and/or optical disc, regarding an enbodi ment of this

i nvention, \bmem Etﬁdlfnﬁbdsﬁmg ﬂ@aﬂs@&tfman adjtistheért tosafddeivobatrdl Aeatistipr oduci ng
drive of optical tﬁ E sed on thgqlfg ut. fromone or nore photoelectric
conver si on &Y ‘F’ﬁﬁg’l sal tegigtics oE sl oRcBhPIEHR cal pi ckup: as well as it
converts the output fromone or nore 20 phot oel ectri c conversion sections
whi ch are held by the said optical pickup into digital data; it
stores the converted digital data; and it operates the val ue of
characterisjics o c, based
on the g’t orsied di g‘lli‘td %‘Ihgedﬁ ﬂngasumg Chmg&%&ﬁﬁe s%g&ng{gg‘{ﬁ %‘gﬁﬁ’ &ﬂélﬂg’:‘%r
characteri swhe@:elmsaubpppqsahg mpm@ptemmwsamd@para@aisn@h of g2id opticabpickugiafterct | y

-converts the%"}?w“ﬁ%ﬁ‘ﬁ[’%&%ﬁe Bhvg 01 &Q?I}soel ectric conversion sections

whi ch are rcal pickup into digital data. Then, in
the said neasuring net hod for charact eristic of optical pickup and/or
optical disc, based on the said digital data, it operates one or nore
characteristic values of the optical pickup and/or optical disc. 30 I n

additi am, the neas Hé\ilwomkeﬁﬁﬂnédhﬁra@t@ﬂé’tﬁ@bﬁﬁﬂo?htaﬁ pikupietdraimb tdisiaup and/ or

optical disc, regardi ng an enbodi nent. of this_invention, has the

fol | owi ng fgrein gaid Prpct‘éaﬁwé@lseﬁaéstgammkms balages, fracking biss s Mefoensiobsaid i

conversi on gRGlbfst medds ik b&oﬁﬁndﬂi’ﬁﬂ%d%ﬂ&‘i&enstms of said optidal piEkFOr €, the
nmeasuring method for characteristic of optical pickup and/or optical disc,

35 regardi ng an enbodi nent of this invention, has the follow ng feature:
it sinmultaneously

24 sanples the nultiple output from photoel ectric conversion
sectiond, then cohdevitesfor neasuring characteristics off agiopti¢al piakup. according to claivbl, eover ,

t he neasur Ivﬁ%renggagi)gptwglﬁnc nﬁcht eri St#p%{;ﬁih Eptl cal pickup and/or optical

di sc regar 0 nvention, has the follow ng
feature |t corrects and servo

10. A method of measuring characteristics of an optical pickup comprising a
20  reproducing drive and a photoelectric conversion section, wherein said method comprises the
steps of:
sampling a plurality of outputs from said photoelectric conversion section to
produce sample data; |
converting said sample data into digital data;
25 storing said digital data in a storage device;
processing said digital data stored in said storage device to determine characteristic
of said optical drive; and
adjusting a servo control means to control said reproducing drive in accordance

with said characteristic of said optical drive.
30

11. A method of measuring characteristics of an optical pickup according to claim 10
wherein said step of sampling a plurality of outputs from said photoelectric conversion

section is preformed at a frequency of SOKHz or greater.
35



controls the controlling features of reproducing d e
conput ed val ue of characteristigg of the sa”mm mﬁm"[w&ﬂﬂ and/ or
optical disc. The recordi ng and/ or reproduéi ng sys ~opti cal
di sc, regarding an enbodi nent of this 10 i nvention, has the follow ng

features: optical pickup which has one or nore phot oeI ectric

conver si on ectlo S; d serva cqntr S C ng r.e uci drlve
of opti cal Hiotho °55‘§%§H“’Eﬁ18\aﬁ8 fﬂcﬁﬂ{]a“fqpﬁﬁ’ﬁ PIf psaaf??fdlﬁlg %

conversion ﬁﬁb@élh 843 saniplidlg S fupBiérCHoftiptists simultaneoudlP fivlinig Sild praAlity d-fOﬂVert i ng
the output from one Qr nore g_got oeI ectric conversion sections whi ch

are hel d byoutnys fgem EP‘@)B@‘F‘?P&?" iCORYFESioN feeficgityprogrce gammple dafiy st or age neans
whi ch stsores 15 digital data converted by the said anal og/digital
conversi on nmeans; and processi ng neans whi ch operates the val ue of
characteristics of the said optical pickup and/or optical disc, and
controls thg said Vi : red by
the said st gjr ag A iditiod 0?%Hlﬂhg g@%génﬁtﬁzggf%c%ﬂaé 1 ﬁﬁk%;n%f gﬁ{ﬂ% u%:él)ng
syst em of owherenalsmdi pagwpling etgnfmhhag:ompnmsismmluammmlmsamﬁhmg sa1d pluralityi ofvent i on,
ut from an

di | d h
phot oel ot rigpues fort sig oo R Bhictyon e P ipaude SRR G Ry FREPIY oo cal

pi ckup 10Nt cofdinglog ol digital Eonvdiien cirdéuite. sai d recordi ng and/ or

reproduci ng system of optical disc, based on the said digital data,

oper at es one or nore characteristic values of the optical pickup
and/ or optical disc, and controls the 25 characteristic of t he sai d servo
control . The repr.oduci ng nmet hods of optical  disc, ardl n

embodi nent Wk th|émqmﬁfpﬁﬂﬁu“%@’aﬁ‘i@m““dm%“%ﬂw4“@%‘6\3 Q claim ervo
control's anghd&RsA8 Wtink Yep ko thifid Wephird Nefofthed¥3td ghidthlit}) 0B Sample holg Dased
on the output fromone or nore photoelectric conversion sections which are
hel d byl530 circgits:i cal pickup; as well as it converts the output from one or
nore photoel ectric conversion sections which are held by the said
optical pickup into digital data; and it stores the converted di gi tal
data; and it operates the value of characteristics of the said optical

pi ckup and/ tical di.sc on.t he stored diqgi.tal Ia and it
ont 1ol ot hB-char ARl eaiRe el R or i Sorgy oo et o BREIP 51 he
conput ed vawhgeifbaid Bdjuaing etep SirtheScomprises adjusting tracking balance, tracking bias or

25 20  defocus of said servo control means.

16. A method of measuring characteristics of an optical pickup according to claim 15
wherein said processing step is repeated after said adjusting step.

25
17. An optical disk recording/reproducing system comprising:
reproducing drive for rotating an optical disk at a predetermined rate;
optical pickup comprising a plurality of photoelectric conversion sections;
30 servo control means for controlling said reproducing drive based upon an output

signal from said plurality of photoelectric conversion sections;

analog to digital conversion means for converting said output from said
photoelectric conversion sections into digital data;

storage means for storing said digital data;

35 processing means to determine characteristics of said optical pickup based upon



[n the reproduci ng nethods of optical disc, reg nt of this
i nvention, it directly converts tjge out put 'ﬁ"ﬂ:l Jﬂﬂ%ﬁﬂ;
phot oel ectric conversion sections which are * hel derbynt d optica
pi ckup into digital data. Then, in the said reproduci ng nethods of

optical di ssmddigwdatﬁ)ﬁtoiebmamsﬂordg'eghéaaé; afdit a, operates one or nore
characteristic values of .the e,g)tlca,l pi cku and/? i cal d|5f
controls the char& ‘5?‘?e§sc“?%m?ﬂ“sf‘ﬁ@ comprises megnsigreongplling sdid servo opfigoller

f or egoi ng ciaedmE badkd AFonehidNRAIdERred Bfsaidi®rigdYiRids. ON has been present ed

for purposes of illustration and description and is not intended to
be exhaustive or limt the invention to the precise formdiscl osed
herein. In view of the above teachings, obvious nodifications or 10
variations will be apparent to those skill in the art. Al such

nodi fications and variations are fully contenpl ated by the inventor
and are within the scope of the invention as determ ned by t he
appended cl ai ns when interpreted in accordance with the breadth to which
they are fairly, | egally and equitably entitled.

26 CLAI Ms: 1. A device for neasuring characteristics
of an optical pickup conprising a reproducing drive and a

phot oel ectric conversion section, wherein said device conprises: 5
servo control neans for controlling said reproducing drive;
analog to digital conversion neans for converting anal og data output from

sai d phot oel ectric conversion section to a digital data output;
storage neans for storing digital data output fromsaid analog to digital
conver si on means; and 10 processi ng neans for determning
characteristics of said optical pickup based upon said digital data
stored in said storage neans. 2. A devi ce for measuring

characteristics of an optical pickup according to claim1, 15 wherein
said analog to digital conversion neans sanple said output fromsaid
phot oel ectric conversion section at a frequency of 50kHz or greater.



3. A device for neasuring characteristics of an optical pickup
according to claim1l1, 20 wher ei n sai dgphot oel ectri c conversi on section

conprises a plurality of outputs; and said analog to digital
conversi on nmeans sinmultaneously sanples said plurality-of outputs of said
phot oel ectric conversion section. 25 4. A device for neasuring
characteristics of an optical pickup according to claim3 wherei n
said analog to digital conversion negpsTRACTher conprises a plurality of
sanpl e hol d circuits. 30 5. A device for nmeasuring
characteristics of an optical pickup according to claim3 wherein
said plurality of sanple holagh,ghine b Measiriil ChataQausity sanple said plurality
of outputs of said photoelectric conversion section to produce a

di gi tal data out put. 35  ofOptical Disc SpstepasanddMethad neasuri ng '

characteristics of an optical pickup according to claiml,

wherein said processing neans perforns an adjustnent to said servo control
means in accordance with said characteristics of said optical pickup.
5 7. A.device for.nmeasuring characteristi f an tical .pickup
according t CPER ”‘%S%C test devics Fg?pﬁlgiéf’ GUBPSERY eﬁ@%@%ﬁ or gﬁ?r"ﬁﬁ?‘?«]ﬂs sai d
char act er i spiclap 204s sighald A0fotH, disdctlp boctliel pangpid old circuits 8238f Tieabtlple@pidst nent  of

said seryvo control ns. . . . T
eer cgrcultts é)a - SI;IFtﬁe multiplexer 9, and the second analog/digital converting circuit 10 convert

the signals A to F into digital data with the sampling frequency of 50 KHz or more. In the
computer 12, the processing division 12d reads out the indicated program from the data
storage division 12b, where the program P for measuring the level of RF signal, is stored.
The processing division 12d performs the operation of the indicated measurement items,

15  based on the digital data stored in the second memory 11, then measures the characteristic of

the optical pickup 2.

20 : Figure 1



10 8. A device for neasuring characteristics of an optical pickup

according to claim?7 wherein said processing neans adjusts the
.tracki ng bal ance, tracking bias or defocus of said servo control
nmeans in accordance with said characteri®¥3ics of said optical pickup.
15 9. A device for neasuring characteristics of an optical pickup
according to claim1, wherein said optical pickup conprises an
opti cal di sk. 10. A nmet hod of nea T haracteristics of an
optical pickup conprising a 20 reproduci ng drijve and gelectric
conversion section, wherein said nethod conprjsgs the st eps] of,
~sanmpling a plurality of outputs from said photo Iecﬂri convgsi oh segction
to producEMsanpl e dat a; cqnvemt i sai;r'lgsa | ¢/ dat a
-into digital dapg#; 25 storing sai Mdi g8t al dat%S_na t or age
devi ce; = processing said digital dat% stfpred in safd st orage
device to deterffLne characteristic of said optic frore-r—peid
adjusting a servo control nmeans to control said jreprod ng{ drijve in
accordance with said characteristic of said optica] |dyiljg.] 30
11. A nmet hod of measuring characteristics of an optigal |pJ.gkpp
.according to claim 10 wherein said step of sanplinff*{E[PFyrlity of
out puts from said photoel ectric conversion sectionjitsiprdf prned at a

frequency of 50KHz or greater. 35
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“12. A nmethod of nmeasuring characteristics of an optical pickup
according to claim10 wherein said sanpling step further conprises
.Si mul taneously sanpling said plurality of outputs fromsaid
phot oel ectric conversion section to pro@lke sanple data. 5 13.

A nmet hod of neasuring characteristics of an optical pickup according to
claim12 wherein said sanpling step further conprises simultaneously
sanpling said plurality of out puts from said photoel ectric conversion
section to produce sanple data using a plurality 10 of analog to digital
conversion circuits. 14. A met hod of neasuring
characteristics of -an optical pickup according to claim 12 wher ei n
said sanpling step and converting step are perforned by a plurality of
sanple hold 15 circuits. 15. A met hod of neasuring
characteristics of an optical pickup according to claim10 wherein
said adjusting step further conprises adjusting tracking bal ance, tracking
bias or 20 def ocus of said servo control neans. 16. A

met hod of measuring characteristics of an optical pickup according to claim
15 wherein said prqcessing step is repeated after said adjusting
step. 25 17. An opti T ecor di ng/ reproduci ng system
conpri si ng: reproduci ng ive for rotating an optical disk
at a predeterm ned rate; ' pti cal glckup conprising a
plurality of photoelectric cohversgfgn seckions; 3 servo
control neans for controlling|said reproducing drije based upon an out put
signal fromsaid plurality of|photoel ectrjc convergion sections,
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analog to digital conversion nmeans for converting said output from said
phot oel ectric conversion sections into digital data,;
storage neans for storing said digital data; 35 processi ng neans
to determine characteristics of said optd8al pickup based upon sai d
digital data stored in said storage neans; and sai d processing
means further conprises neans for controlling said servo controller neans
based upon said digital data stored in said storage mnmeans.
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