_ 1/ - DESCRI PTI ON DI SC APPARATUS AND SI GNAL FORM NG
METHOD Technical Field 5 This invention relates to a
di sc apparatus using a so- called a disc recording
medi um such as an optical disc recording nmedium for
exanple a DVD (Digital Versatile Disc), a CD (Conpact
Disc), etc., and a magneto-optical disc, such as an
MD (Mni Disc(r)), etc., and to a nethod of
controlling 10 the operation used in this disc
apparatus. Background Art 1A-pl ayback apparatus, a
recordi ng and pl ayback apparatus, and an i mging
apparatus, etc., using a disc recording nedium such

as a DVD, a CD, an MDpgetfrprhaye 15 beconme w despread
for use. In various kinds of electronic system using

a di sc ingsor dPRGRAEUS AND dRWNRONeRsakiGONETSONEL | NeS
occurs in the electronic systemby a change in
~tenperature of a use environnent. Wien dew
condensation occurs in an electronic system 20 using
Techndgraé Feebtdi ng nmedium an objective lens of a so-
5 catled pi ckup section, which enmits |aser light onto a
 di S5 PHYSRERG KEARERT aha ¢ ¢Hei% éPPaketusf Radpada so-
Ligh he rface.of the disc recordi ng nmedi um
cal1kd dea‘;‘é‘g 1 Jillsl RS !
“Mare miSted,” and Thds “CthEMseTVS! i b %Hﬁ%ﬂﬁi|¢lsc
- rec@ﬂ?@kh&dme@imﬁ,hefclraseez[a\g{gl%h_ta ‘M‘Zgh (%§8§U%§_I gé?gétf)fé“eﬁisc) .
for recording cannot emtted onto the 2-
a CD ({(Compact Disc), etc., and a magneto-optical disc, such
as an MD (Mini Disc®), etc., and to a method of controlling
10 the operation used in this disc apparatus.
Background Art
A playback apparatus, a recording and playback
apparatus, and an imaging apparatus, etc., using a disc
recording medium, such as a DVD, a CD, an MD, etc., have
15 © become widespread for use. In various kinds of electronic
- system using a disc recording medium, dew condensation
sometimes occurs in the electronic system by a change in
temperature of a use environment. |
When dew condensation occurs in an electronic system
20 _ using a disc recording medium, an objective lens of a so-
called pickup section, which emits laser light onto a disc
recording medium and receives the reflected light, and the
surface of the disc recording medium are misted, and thus

the servo is not normally applied, or the laser light with

25  sufficient power for recording cannot be emitted onto the
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di sc recording medium Accordingly, it mght becone
not possible to normally play back or record data. In
order to cope with such a case where dew condensation
has occurred, Japanese Unexani ned Patent 5 Application
Publ i cati on No. 2003-168259 has di sclosed a technique
i n which when dew condensati on has been detected, the
processi ng, such as playback, recording-, etc.,
performed at that tinme is prohibited (stopped), the
disc is rotated idly to be heated up; and the stopped
processi ng such as 10 pl ayback, recording, etc., is
continued after elimnating the dew condensation.

di$k sed @stidOneiRuaNt | RcHAEE dlent alily milgh ¢t I?)%c%ﬁ‘éengf:
the techni que described in Patent Document

pogiedrld bed nabowd lyi blag possidt erdaprlb craQJal.abI y prevent
t he pl ayback and recordi ng operations from
mallfuRgdesntagcare devklic onddnsacieor wheee #ewever, if
t.he playback and recording operations are stopped
%‘R‘Fé}%ﬁ 31% h&éwoc(%ﬁﬁ%‘ﬁsa‘irﬁ*&ﬂ‘ﬂ%ﬁ:lﬁk@xamﬂr@@p*r 8a&sstng is

th I F
P dara R g6 gD oo S Taiemen Aiardeed a
t. h
teé&%%%h%%aﬁghégéé’%{‘ﬁ%% SRR 1A oRe Ry HRES oo,

thd 86 @isBGngThYscnf 95 when recer rd .
proceSS|n8gls sfoppe&ggby theé occurrenceé g?g g performed

at aondendakti 98 pkohesDfsl NG ddpPad)t hehe28i 80K kNgot hEeq
_ data to be recorded into a predetern1ned menory 3
idly to be heated up;, and the stopped processing such as
playback, recording, etc., is continued after eliminating
the dew condensation.
Disclosure of Invention

Incidentally, in the case of the technique described in
Patent Document 1 described above, it is possible to

reliably prevent the playback and recording operations from

malfunctioning at dew-condensation time. However, if the

playback and recording operations are stopped every time dew
~condensation occurs, the processing is delayed, and thus it

- is undesirable. For example, when data is going to be.

recorded on a disc recording medium, if dew condensation has
occurred, the apparatus goes to a state of not allowing the
recording.

Thus, for example, when recording processing is stopped

lby the occurrence of dew condensation at recording time, the

storing the data to be recorded into a predetermined memory
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and performng the recordi ng processing using the data
in that nenory at the tine of restarting the
recordi ng processing are considered. However, data to
be stored is often in |arge volune, such as noving
i mage data. 5 Accordingly, it beconmes necessary to use
a nenory capable of storing a |arge volune of data to
be processed when the processing is-stopped at the
time of dew condensation. However, it increases the
cost of an electronic syst@8m to have a | arge-capacity
menory in the systemonly for 10 avoiding the stop of
the processing at the tine of dew condensation
andogeufrpentfy and ié&&kding5@ﬂd@%@%ﬁhgth@&ngsﬂ$é|&éﬁﬂﬂln
advantages are difficult to be obtained to neet the
thatnoerasg &h thsttine off ewsthrtthegabbeeretdrdsnagn
object of this invention 15 to elimnate the
ProgsgiéngedEri pers oickens Howedere prowi te ke sliced is
para us capable of normally continuing to play back

: Oftﬁﬁdlpo PEEOr P U Y ViNIRoGS ?PHBBHn@m?ﬁ% Pioessi ng at

d ti [
S ST S LRk R K T RN
sto¥$Rd hnlaE&Et$thdEf%% pRar Ui, #908&95 R91%P%.e the

above- descri bed probl ens, accordfng to e I nventi on

prod§§§ih@eﬂs|£té§ﬁﬁdnab th@eE@mbSofp&@M|Qéﬁhéhéﬁﬁﬁ%n
apparatus including.: a laser light source for

geieraatdmg iltaserrbaght the beos®5 e lakodidi §¢stem

recordi ng nedium 4
to have a large-capacity memory in the system only for
avoiding the stop of the processing at the time of dew
condensation occurrence, and thus it is thought that
sufficient advantages are difficult to be obtained to meet
the iﬁcrease in cost.

In view of the above, it is an object of this invention

to eliminate the above-described problems, and to provide a

disc apparatus capable of normally continuing to play back

and to record data without stopping the processing at dew-

condensation occurrence time as well as a method of

controlling the operations at dew-condensation time used in

this disc apparatus.

In order to solve the above-described problemns,
according to the invention described in Claim 1, there is
provided a disc apparatus including:

a laser light source for generating laser light to be

emitted on a disc recording medium;
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driving nmeans for driving the |aser |ight source;

light receiving neans for receiving the |aser |ight
emtted fromthe laser |light source reflected fromthe
disc recording nedium 5 servo-error signa

processing neans for form ng one servo-error signa

or nore on the basis of the anpbunt of receiving |ight
of the reflected light received by the |ight-

recei ving nmeans; dew condensati on detecting neans for
detecting the 10 occurrencé of dew condensation in

t he apparatus; when the occurrence of dew condensation
is not detected by the dew condensation detecting

Meansivifg fleaRBasYFi 88i vIk@nsd qraé%aaqﬁhegsaﬁﬁcéfmm

of reflected light at normal tine by the Iight -

r eceiigitngemeansng Libe ahient ¢ her QeGUringNeae0l adeéwW 1ight

condensation is detected by the dew condensation
enyptedt fran mdend assec bndhheasurcagratians ed droneaddr dihge

the amount of reflected |ight at dew condensation
re¢PRRIMY MYE Ut ght recei vi ng means; and when the

occurrence of dew condensation is detected by 20 the

- deWEONAERSEE | BhItRt X9 TG Hekh §1°306n £PEI T AEAHRY f e
sefPOIL0ld) NG 00 8L Rb, ROLD Bl t]c!?%esgids[rgovng:%gnma%ﬁén nar .

Servo-€error signal processi

re®idify BPUNLrotnLell eel efed | BN ALt QN TRl E&g??ég?g%ht-

the first ™ neasuring nmeans and the anount of
redé Ghinptmed@w; 25 condensation time fromthe second
" measuring neans. 5
dew-condensation detecting means for detecting the

occurrence of dew condensation in the apparatus;

when the occurrenée of dew condensation is not detected
by the dew-condensation detecting means, first measuring
means for measuring the amount of reflected light at normal
time by the light receiving means;

when the occurrence of dew condensation is detected by
the dew-condensation detecting means, second measuring means
for measuring the amount of reflected light at dew-
condensation time by the light receiving means; and

when the occurrence of dew condensation is detected by
the dew-condensation detecting meaﬁs,'control means for
cbntrolling one of or both of the driving means and the
servo-error signal procéssing means on the basis'éf the
amount of reflected light at normal time from the first
measuring means and the amount of reflected light at dew-

condensation time from the second measuring means.
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By the disc apparatus of the invention described in
Claiml, laser light is emtted fromthe |aser |ight
source driven by the driving neans onto a disc
recording medium the reflected Iight of the |aser
light fromthe disc 5 recording nediumis received by
the light receiving neans, and a servo-error signal,
such as a focus-error signal, a tracking-error
signal, etc., is-formed by the servo-error signa
processi ng neans i n accordance with the anmount of
received light. 10 Al so, the occurrence of dew
condensation is detected by the dew condensation
khBgafBansepdhion,d e AGRHGHOBGE: off ad8ibeg 1in
con ensation is not detected, I rst neasuring
clamarns neasw esghbeiansunt el ﬂﬁrd Q@lteedLa%Elei?Bt Nos Bk e
time (the amount of reflected light at normal tine)
dr Wren Iyhehe5dotvingemeznofordew L alidensatoedihg medlum,
detected, the second neasuring neans neasures the
theymafiecsedr dipbtt ef thehtasar ldehtcSmdenshei ohsei me
%the amount of reflected |ight at dew condensation
re %l)ng WRERTTNES oE%‘a‘ﬂ‘é?F?:é?Yoftf’(?e\kl@Bﬁdéﬁ%f-Vbﬂg|I%ean5r

ted, 20 the control .neans controls one of or
and & REPOrREPUF | 01 il POt EROPRGCERSE | SUET gt

tréﬂﬁi %ee§9grtgﬁ%§§ivoe€%r(nis %bg%% BgO%E%SIngvgﬁgpS

for OTﬁ]ﬂg t servo-error S|gnal asis 0O

sidrh@ @FeEBLsOhgrREidest8d dd iHaadleNRifR! thi @moﬁ%‘@%f ed

by the first neasuring neans and the anount of
redaﬂﬂedcﬂsdhttght at dew condensation tine neasured by

thglgo, the occurrence of dew condensation is detected by
the dew-condensation detecting means. When theloccurrence
of dew condensation is not detected, the first measuring
means measures the amount of reflected light at normal time
(the amount of reflected light at normal time). When the
occurrence of dew condensation is detected; the second
measuring means measures the amount of reflected light at
dew-condensation time (the amount of reflected light at dew-

condensation time).

When the occurrence of dew condensation is detected,

‘the control means controls -one of or both of the driving

means for driving the laser light source and the servo-error
signal processing means for forming the servo-error signal

on the basis of the amount of reflected light at normal time -

measured by the first measuring means and the amount of

reflected light at dew-condensation time measﬁred by the
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second neasuring neans. Thus, it is possible to trace
(scan) a disc recording nediumby the [aser |ight
with proper power at the time of the occurrence of
dew condensation, and to trace a disc 5 recording
medi um appropriately in the sane manner as the case
wher e dew condensati on does not occur by controlling
the gain of the servo-error signal formed by the
servo-error signal processing neans. Accordingly, it
is possible to performthesoperations properly at the
.time of the 10 occurrence of dew condensation w t hout
stopping the recording processing and the playback
seB6RE aRSANG-i ) $Rankhe disc apparatus of the invention
described in  Claim2 is the disc apparatus described
i n 1Ghad, mit, isWhekeinlé heo corddeol (BaNS aadi ¥st Sed@sBing
power at pit 15 formation tinme of the laser |ight
me@ihpn thed fheormasee lagbt witightrgour gouer tletdeSeime of
recordi ng nmedi um and | aser power at non-pit-formation
the | erer adwint 1dl Idewgcppdensaviony mewhgcattracheat divec of
recording data on the disc recording nedium By the

TE ST b PRt s ABPTPRELP Ry ENt Hb e STIIh 8APPAT28° CHig m

h f th [ ight ed for recording.is
cod, ISP, b Sp L g Moo Lok SELELRG,
thc? ﬁj:eHirrlplof SHRe rsfeg(rgetgrf‘gzé?%iéarpaﬂ r}_%rlfr%_?ieng&h %hgog\g{*vg{]edrror

aser |ight used t pit- ion trie a

- siglaNPrRiedssiher MBLhON tALBrANILhUS tt he gaRNRL1 Of o

received |ight of the 25 reflected I i ght received by
peitfrern ed@ vipegal®ans psopdEleasedhé time of the

occurrence of dew condensation without stopping the
recording processing and the playback processing.

Also, the disc apparatus of the invention described in
Claim.2 is the disc apparatus described in Claim I,

wherein the control means adjusts laser power at pit-
formation time of the laser'light_emitted from the laser
light source to the disc recording medium and laser power at
nonupit—formation time by contrélling the driving means at
the time of recording data on the disc recording medium.

By the disc apparatus of the invention described in
Claim 2, the power of the laser light used for recording is
controlled at data recording time. In this case, the

control is performed so as to increase the power of the

laser light used both at pit-formation time and at non-pit-—

formation time, and thus the amount of received light of the

reflected'light received by the receiving means is increased
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as a result. Thus, it is possible to formthe
servo-error signal properly, to correctly scan the
track by the laser light wth proper |aser power, and
to correctly performdata 5 recording at the tinme of
t he occurrence of dew condensation. Al so, the disc
apparatus of the invention described in Cdaim3is
the di sc apparatus described in Caim1, wherein the
control neans adjusts |aser power at pit formation
time of the laser light emtted fromthe |aser 10
i ght source to the disc recording nmediumand control s
a gain of the servo-error signal forned by the
as SEMqArror signal processing nmeans by controlling
the driving means and the servo-error signa
proeessi Dy Meafssdiblthad ifnokher 660v8LOarslats Pt he
di sc recording medium 15 By the disc apparatus of the
praperEnti ee descechbby soan Gl mi3ick by lthselapomnelrigit
the laser light used at pit- formation tinme at data
withe@gogieng lepfe Pewebntand |t canneathe pgafarmfdatye
servo-error signal formed on the basis of the anopunt
recordiggepledhei Ewe ot tHE I T EEERES Phheier eeerdarpafiion.

20 h | ht trol ] ed. Thus
o2 he8si He ?Eeﬁ%prvﬁaf%etﬁ?g? otBrr SRR IpBe in

c1ali% %OEEGEBEYd%é ‘ije@érl'%%d dRee.Light, wih

proper | aser pomer i A~ accot’dance

Wi iRe fai . tﬂr@a;todtszcllom%@)ﬁs hbjh§t90§§é@: epdv%xf:%r eakly

25 performdata recording even at the tine of
foro@atubhentBe 06 f 8the laser light emitted from the laser
light source to the disc recording medium and controls a

gain of the servo-error signal formed by the servo-error

signal processing means by controlling the driving means and

the servo-error signal processing means at the time of

- recording data on the disc recording medium.

By the disc apparatus of the invention described in
Claim 3, thé laser power of the laser light used at pit-
formation time at data recording time. is controlléd, and the
gain of the servo-error signal formed on the basis of the
amount of received light of the reflected light received by
the light receiving means is controlled.

Thus, it is possible to form the servo-error signal

.properly, to correctly scan the track by the laser light

with proper laser power, and to form a pit in accordance
with data. That is to say, it is possible to correctly

perform data recording even at the time of the occurrence of
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dew condensati on. Also, the disc apparatus of the
invention described in Caim4 is the disc apparatus
described in Claim1, wherein the control mneans
adj usts | aser power of the 5 laser light emtted from
the laser |light source to the disc recording nmedi um
by controlling the driving neans at the tine of
pl ayi ng back data fromthe disc recording nedium By
the di sc apparatus of the invention described in
Caim4, the power of the IBaser |ight for playback
used for 10 reading data fromthe disc recording
medi um at data playback tinme is controlled. Thus, it
de Top@sgkhl et 0 formthe servo- error signal properly,
to correctly scan the track by the Ilaser light with
. pr apes, | @serdipaweippaaddus0ofeate dat@entd R0 Eed r9Rehen
di sc recording medium That is to say, it 15 1is
Clagosdi bbetho ¢ure epidaratead dedataibednin heladimscl,
recording nediumeven at the tine of the occurrence
of Wleye i dite Foatired. mARSS, adhesdd skasgypamoatys o6f thae
- inventjon described in, Cdaimb5_is the disc apparatus
Lasgas L EBRdeT - iThol 6 WRer&i Alohk dHIGOIthdars disc
. 1 ol . gai.n of the.servo-, error signal forned. by
rect% %ggégrl\%/%&el%?(ﬁy Sig ﬁcé:lcﬂ%rl&gegg‘lenar lﬁb%??é“eﬁnsc i3 %hﬁe
I t dj [ [ ,um
By the disc apparatus of t gﬁfnég% i%%ﬁﬁéggg?be Pﬁ'*
258l @dndisct Rppa@khBulf okhens el yRs ARy gslkgrabefof ged

on the 9
Claim 4, the power of the laser light for playback used for
reading data from the disc recording medium at data playback
time is controlled. Thus, it is possible to form the servo-

error signal properly, to correctly scan the track by the

laser light with proper laser power, and to read data

- recorded on the disc recording medium. That is to say, it

is possible to correctly read data from the disc recording
medium even at the time of the occurrence of dew
condensation.

Also, the disc apparatus of the invention described in
Claim 5 is the disc apparatus described in Claim 1,

wherein the control means controls a gain of the servo-
errox signal formed by the servo-error signal processing
means at the time of playing back data from the disc
recording medium.

By the disc apparatus of the invention described in

Claim 5, the gain of the servo-error signal formed on the
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basis of the anmpbunt of received light of the reflected
light received by the light receiving neans is
controlled at data playback tinme. Thus, it is
possible to formthe servo-error signal properly, to
correctly trace the track by the laser 5 light, and to
correctly read data recorded on the disc recording
medi um even at the tine of the occurrence of dew
condensation. By this invention, it is possible to
improve the reliability-of2 the recordi ng processing
and the playback 10 processing in a dew condensation
state wi thout changi ng or addi ng the known hardware
pasienidrguhat kRBuhY SHPR QB N ghite orshakt age1ofcdder ight
amount of servo-return light (the anmount of reflected
reddiglet]) bandhtheighortage windg keanhases powekolDegesSaiata
for recording, which are caused by a disc 15 recording
playbaickmtinecor Bhwg, nediimposts iddw condemmathens¢ive-error
and a m sted objective I ens of the optical pickup.

S8 lePTPREELY pt FOMCHITadte DtaicRg $hPFIFGaCE] b ghe Llasem

59 AP rCERBOU et 61 TS “EROBHENORD BoE | e

: .ed i Q. Fi.o. i l di f
rec?:lf}l%gtﬁ hnedFhd ex?é_ll Salctg &:rhI%vléﬁg% t%ﬁo%ﬁe Laghaml of qf dew

rating a e I'mgi'ng appar a
conslR@WltidnFig. 1. [Fig. 3] Fig. 3 is a block diagram
for illustrating mainly an optical pickup portion of

t hey dilsis dirwatShown iicnNis2pofb @i . to Hprove the

reliability of the recording processing and the playback
processing in a dew-condensation state without changing or
addinglthe known hardware configuration by supplementing the
shortage of the amount of servo-return light (the amount of
reflected light) and the shortage of the laser power
necessary for recording, which are caused by a disc
recording medium (receording medium) at dew-condensation time
and a miéted objeétive lens of the optical pickup.

Brief Déscription of the Drawings.

[Fig. 1] Fig. 1 is a block diagram for illustrating an
imaging apparatus to which an embodiment of this invention
is applied.

(Fig. 2] Fig. 2 is a block diagram for illustrating a
disc drive of the imaging apparatus shown in Fig. 1.

[Fig. 3] Fig. 3 is a block diagram for illustrating
mainly an optical pickup portion of the disc drive shown in

Fig. 2.
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[Fig. 4 Fig. 4is a flowhart for illustrating the

operation of the disc drive shown in Fig. 2. [Fig. 51

Fig. 5is a diagramfor illustrating | aser power at

the tine of recording processing. 5 Best Mde for

Carrying Qut the Invention In the follow ng, a

description wll be given of an enbodi nent of an

appar atus. and nmet hod according to this invention with

reference to the drawi ngs. In the enbodi nent

described in the foll ow ngl0a-description will be

given by 10 taking, as an exanple, the case where this

invention is applied to a disc drive of an imging

aRar afjus w(idi.gist ak aVEdsPckarera)r Gapakle ek ngaphari ng

novi ng i mages and still images using a small-sized
opdMY icapalfl ehef diecodding sisown ireadrgdi g nmedi um 15

[ About Configuration of |Imagi ng Apparatus and Basic

pier-atilongPiari §. is ksdhadtaekial dgriamtirating| Ussentpower

an imagi ng _apparatus 100 of this enbodi mrent. As shown
at jtheantgme) oft FECOraRRy ngr PPt dts 100 of this

dj t includes, Db ' 20 r.oughly divi ded,
e MBTIE S0t (A< 10%0. QTbaet A BAP (B0 141 Signal
P . ' d
et R tory s AN TR AR P TR

endRUiRNINGr aheLBpEELStdd AR ndlIfa b rdfdy 8o CORiL Ol
section 105, an operation section 106, an LCD (Liquid

invansioal wicpplayyrehceord rid efrallAgsan beDrAQ8emddiiment
external interface (in the - 11

described in the following, a description will be given by
taking, as an examplé, the case where this invgntion is
applied to a disc drive of an imaging apparatus {(digital
video camera} capable of capturing moving images and still
images using a small-sized DVD capable of recording as a
recording medium.

[About Configuration of Imaging Apparatus and Basic

Operations]

Fig. 1l is a block diagram for illustrating an imaging

' apparatus 100 of this embodiment. As shown in Fig. 1, the

imaging apparatus 100 of this embodiment includes, by being
roughly divided, a camera section 101, a camera DSP (Digital
Signal Processor) 102, an SDRAM (Synchronous Dynamic Random
Access Memory) 103, a host interface (in the following,
referred to as a host I/F} 104, a control section 105, an
operation section 106, an LCD‘(Liquid Crystal Display)

controller 107, an LCD 108, an external interface .(in the
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following, referred to as an external I/F) 109. Al so,
a disc drive 110 is connected to the inmaging
apparatus 100 through the host I/F 104. As descri bed
above, the disc drive 110 is a section to 5 use a
smal | - si zed- DVD capabl e of recording as a recording
mediumto record data on the DVD, and to perform
processing such as reading the. data recorded on that
DVD for playing back. In this regard, a detailed
description will be given 1of-the disc drive 110
later. 10 As shown in Fig. 1, the canera section 101
i ncludes an optical block 111, a CCD (Charge Coupl ed
ks rie- eSSl W ey , tica
i M I s S e M R A L S
disgenehaki DO Cid Cibidnekt®d Her @het DRag ORY | Ha @K 151
includes a lens, a focus nechanism a 15 shutter
thrweghahhsnpostn Bfferi0sr.e (iris) nechanism etc. Al so,
the control section 105 is a m croconputer
cohstdesnriddsy abofaecthagdas CRUY {GeltialisProsessing to
Uni t 151, a  RAM (Random Access Menory) 152, a flash
usepenfRbaee 5 P WEFSPFPLesSE BCEPRRINT g @ treposding

th h t b 1 d,i I f .
medi S b8l FRRGP L AR R BPP(ESC | Tagny b raressins

suchhhg gobediment, JRELret 2aBAM 458,48 dﬁﬁ%o@k)g'ag%%gf

wor ki ng areas, as tor tenporarily stori
backnt et ech 24 - dRd, 1 a0hethNEeAr QEESSI NG 0r W33 bR given
flash ROM 153 stores various 25 prograns to be
of ekecdied dmiddha10PWatst,. the data necessary 12
As shown in Fig. 1, the camera section 101 includes an

optical block 111, a CCP (Charge Coupled Device) 112, a pre-

processing circuit 113, an optical block driver 114, a CCD

~driver 115,. and a timing generation circuit 116. Here, the

optical block 111 includes a lens, a focus mechanism, a
shutter mechanism, an aperture (iris) mechanism, etc.
Also, the control section 105 is a microcomputer

constituted by connecting a CPU (Central Processing Unit)

151, a RAM (Random Access Memory) 152, a flash ROM (Read

Only Memorj) 153, a tiﬁer circuit 154 through a system bus
155, and is cépable of controlling each sectioﬁ of the
imaging apparatus of this embodiment.’

Here, the RAM 152 is usea mainly for working areas,
such aérfor témporarily storing an intermediate result of
#he processing. Also, the flash ROM 153 stores various

programs to be executed in the CPU 151, the data necessary




10

15

20

- 25

for the processing, etc. Also, the tinmer circuit 154
can provide the current date, the current day of the
week, the current time, and at the sane tine, the
date and tine of shooting, etc. 5 Wen an inmage is
captured, the optical block driver 114 forns a drive
signal for operating the optical block 111 under the
control of the control section 105, and sup-plies
this to the optical block 111 to operate the optica
block 111. In the optical ibleck 111, the focus
mechani sm the 10 shutter nmechanism and the aperture
mechani sm are controlled in response to the drive
roSiab beadLERg, detyer Al Al e OBLLERL: PlOFk A1
captures an i mage of an object of shooting, and
prd¥ied @es thirsehe d8€eCAhd1RirrERe Q6D 3E2:RErf&&lB the
phot o-el ectric conversion on the 15 imge fromthe
cumgnitc aimbl oekd14dd, tlaeds @nd puitng:,i theTHRtECBhd 1dPne of
operates in response to the drive signal fromthe CCD
shaptiiygr €%5. captures the i mage of the object of
shooting fromthe optical block Ill, and supplies the
i nBB8" (Fralfer 9§ nforSrREuse of e nebbhpr Lirkkr Hbjdedest 114
shooting to the pre 20 processing circuit 113 as an
ForliSod FORTE SHERAT B (TRETRIOrS “HF PRELER HEPSY g
fr.0 h i m g ' ircuit 11 co ol.l ed .b
e T o PR DO PO Gl Rt thehanas” aih oyttt
thidbewecnthgpti Ba NG1 880 Bl QN oplhGHET ¢ AdGof I MBI &1 0ck
timng signal for providing a 25 predetermned timng
11lunden the eptical wliodihe ignthel focksd mechanism, the

shutter mechanism, and the aperture mechanism are controlled
in response to the drive signal from the driver 114, and the
optical block 111 captures an image of an object of shooting,
and provides this to the CCD 112.

The CCD 112 performs photo-electric conversion on the
image from the optical block 111, and outputs it. The CCD
112 operates in response to the drive signal from the CCD

driver 115, captures the image of the object of shooting

- from the optical block.lll, and supplies the image (image

information) of the captured object of shooting to the pre-
processing circuit 113 as anrelectronic signal on the basis
of the timing signal from the timing generation circuit il6
controlled by the contrel sectien 105.

In this regard, as descfibed above, the timing
generatiop circuit'llG forms a timing signal for providing a.

predetermined timing under the control of the control
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section 105. Also, the CCD driver 115 forns a drive
signal to be supplied to the CCD 112 on the basis of
the timng signal fromthe timng generation circuit
116. The pre-processing circuit 113 perfornms CDS
(Correlated 5 Double Sanpling) processing on the

i mage information of the electronic signal supplied
thereto so as to keep the S/IN ratio favorable,
performs AGC (Automatic Gain Control) processing to
control the gain, and perfoBms A/D (Analog/Digital)
conversion to formimge data, which has 10 been
changed into a digital signal. The inmage signal, which

sedt@®Pa®s changgd {Ht @ Agidd! 118 %i‘lé, f 50&&1 Jlae Sdgral

pre-processing circuit 113, is supplie
to H¥ suppe iB8Ptd02hperd®Inm caeha- phanal oprﬂ@@S@m
such as AF (Auto Focus), AE (Auto Exposure), AW (Auto
sigikilt €roh Bakabhie)ng efencragridrheivenge data supplied
thereto. The inmage data, which has been subjected to
vaFPeuBT ath IR IRty qlwcuhtslhannerformﬁsﬂﬂﬂ dépedeioted

reSS|on by a predeterm ned conpression
DOL\%@%&& PLARST SPFRESTRIA (9% Ghe WAGP| 187 YRR TD I0fadba

the i magi n

n_the disc drive ;ﬁ appar at us, 100
eLeS R plis BRIBGL TR L AD GG Sstant BUC oS Py It he
rati@Skabbbahfd, ALofoedd1edA@RLEMLLIROE, fal gl e

I mage 8ata reé%rdo ( % Fogg a (fachn r(?
prodei¥englfoi sohepsh dHOMtihe BMR E@?gggménhiﬁe di sc

drive through the host 1/F 25 i'n accordance with
(AnhheguBeyisabpet@ivarsidipub &ampmdge déta, which has
been changed into a digital signal.

The image signal, which has been changed intc a digital
signal from the pre-processing circuit 113, is supplied to
the DSP 102. The DSP 102 performs camera-signal processing,
such as AF (Auto Focus), AE {Auto Exposure), AWB {(Auto White
Balance), etc., on the image data supplied thereto. The
image data, which‘has been subjected to various adjustments

in this manner, is subjected to data compression by a

predetermined compression method, and is recorded into a

small~sized DVD loaded-in the disc drive 110 of the imaging

apparatus 100 of this embodiment through the system bus 155

- and the host I/F 104.

Also, the targeted image data of the image data
recorded in the DVD loaded in the disc drive 110 is read
from the DVD loaded in the disc drive through the host I/F

104 in accordance with the user's operation input accepted
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t hrough the operation section 106 including a touch
panel, control keys, etc., and is supplied to the DSP
102. The DSP 102 perforns deconpressi on processing
(expansi on processing) of the data conpression on the
data- 5 conpressed i mage data, which has been read
fromthe DVD | oaded in the disc drive 110 and supplied
through the host |/F 104, and supplies the i mage data
after deconpression to the LCD controller 107 through
the system bus 155. The +C3 -controller 107 forns an
i mge signal to be supplied to the 10 LCD 108 fromthe
i mage data supplied thereto. Thus, the image in
thraGelr daacepyddidhasddrage dabainetndsd i ncddie, DMRe1,
| oaded in the disc drive 110 is displayed on the
condlirspl Byys scewen afnd e lsGPpl@8d t8 théspsegeyd, the
di splay pattern of the inmage 15 follows the display
prBeediithdg 43 eogrdermecdedetpiasshen RGMcesHialg is to
Ssay, .this display processing programis a program
(expaBFLaR | PP TiEdnicfmthe WRtehcomeress komywt dmd slata-

conpRESFD HpAT SUS L0GIGT {RPsERBOHT Tk et L0 DUD
' i 44 . | _L/E 109, The inmgi
loa@é&vige&é’m%%(é Q\erl%)ét ?[rlraaandt SUPP i %Oﬁlrle%}%:{g]eaﬁlOSt

appar at us can ‘be “connec

I/Fil@@!néﬂngﬂﬁﬁyﬁgs t%%nﬁﬁhgﬁ.ﬁQEngf%é£“§é8gﬁ34§§siB%Fto

09, receive the supply o I mage data from't

the PECS 066 £ £OMRIH @07 @ReolgB0EHet Besdat dbud ndshe BYR 1.ep
| oaded in the disc drive 110. Also, the imaging 25

contpphlert U7l roen asupphyet Béghangeo ded asumddiededo fhe
the DVD 15

LCD 108 from the image data supplied thereto. Thus, the

image in accordance with the image data recorded in the DVD

loaded in the disc drive 110 is displayed on the display

screen of the LCD 108.

In this regard, the display pattern of the image

-follows the display processing program recorded in the ROM.

That is to say, this display proceésing program is a program
indicating a mechanism in which the file system is recorded
and how the image is played back.

Also, the imaging apparatus 100 of this embodiment is
provided with the'external I/F 109; The imaging apparatus
100 can be connected to, for example an external personal

computer through the external I/F 109, receive the supply of

~ image data from the personal computer, and record the data

in the DVD loaded in the disc drive 110. Also, the imaging

apparatus.loO can supply the image data recorded in the DVD




10

15

20

25

| oaded in the disc drive 110 to an external persona
conputer, etc. Also, it is possible to connect to a
network, for exanple the Internet, etc., by
connecting a comunication 5 nodule to the externa
I/F 109, to obtain various inmage data and the other
i nformati on through the network, and to record the
data in the DVD | oaded in the disc drive 110.
Alternatively, it is also possible to transmt the
data recorded in the DVDP lbaded in the disc drive 110
to the 10 i ntended destination through the network.
Also, it is, of course, possible for the imging
lodﬁ@@ﬁ&@t%ﬁelggs§fd£f%§ ﬁﬂ?qg;qugxkgrhgﬁd apdoplpy back
the image data, etc., obtained through an ext erna
comgertsanaktcconput er and a network, and recorded in the
DVD | oaded in 15 the disc drive 110 as descri bed
absdeo, ahd i mhispldye ttHve codakatonot hendiG> A8 fiax be
used b%Vthe user. In this regard, the external I/F 109
exaé‘é?\%ebé Br VT eEde s efa:w g doppectang, a sgehnasi ¢agon

e of Electrl nd Electron|cs Engi neers)
4 °u§é (%ﬁ?%?%]m 1#% éﬁsf Eafneter loundinage data

, I f
ancfc38 BERBLOYL 858 5 5, A BT RE! REBBYL L 1 O ore
-theb@a%t msrtﬁe%wdl&gdgca% it arkacg, ;Lo 1%.8 manner,

it is possible for the inmaging apparatus 0O of this
Alterhadi gDy, t Ot CAPlArd tidimaaetof + afnsmbr 0 atQf

shootlng to record the image in the DVD, which is -
recp@ded in the DVD loaded in the disc drive 110 to the
intended destination through the network.
Also, it is, of course, possible for the imaging
apparatus 100 of this embodiment to read and play back the
image data, etc., obtained through an external personal

computer and a network, and recorded in the DVD loaded in

the disc drive 110 as described above, and to display the

“data on the LCD 108 to be used by the user.

In this regard, the external I/F 109 can be provided as
a.wired interface, such as IEEE (Institute of Electrical and
Electronics Engineers) 1394, USB (Universal Serial Bus),
etc., and can also be provided as a radio interface by light
or a radio wave. That is to‘say, the external I/F 109 may
be either a wired or radio interface.

In this manner; it is possible fof the imaging
apparatus 100 éf this embodiment to capture the image of an

object of shooting, to record the image in the DVD, which is
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a recording nedium |oaded in the disc drive 110 of
the imaging apparatus 100, and to read the imge data
recorded in the DVD to play back this for use. Al so,
it is possible to receive the supply of image data
through an external 5 personal conputer and a network,
to record this in the DVD |oaded in the disc drive
110, and to read and play back this. Also, the
I magi ng apparatus 100 is often carried and used. Thus,
t he use environnent m ght bé& €hanged suddenly, and
dew condensati on m ght occur in the disc drive 110.
For 10 exanpl e, when the inmagi ng apparatus 100 is
a Rty akadenl S1ohded NG Mrdsumaer gheat apd Lhepis
brought into an air conditioned building to be used,
imayingn apparaonsr a0y, aeno thed AR Afagppas el usedOd$
~used in an air-conditioned building and then is
in gheudiD 6ot Hbay sbaek tttel srifdsumser. hadtol15it oidbepaseihle
dew condensation may occur in the disc drive 110, and
to Rreiyenbhfafupphy 2§ civangy dace bbreughi ed extermikso,
t he sane thing can be said for the case where the
PeysRRa N GORBRGT Bt TR0 O &' Houdft “66058  BRis Heatley DVD
m:t.0 hg. out si.d he buyil ding during.the cold, . .
lo%éé&é% Fggbglgg %gﬁg,ng% ﬁﬁgyéﬁé S eF@dt%&angSF%tﬁgls'
i spbrou i : At 0 0;
ourer e e (ieihg YPRECALLEITO Lo HRER Camd Gng
uselds t Qh8aY, thbhefsd &sfitrdinhen@eal Rt Obe SIS € haNGe 1y,
tenperature occurs on the imging apparatus 100, dew
andc dedensatdéensa nyn ociciint ioxclite idi ske diiyve d2bvd 1.0, Fbr

example, when the iméging apparatus 100 is used ouﬁ of doors
in the midsummer heat and then is brought into an air-
conditioned building to be used, or on the contrary, when
the imaging apparatus 100 is used in an air-conditioned
building and then is brought Qutdoors in the midsummer heat

to be used, dew condensation may occur in the disc drive 110,

_and thus a normal operation may not be carried out.

Also, the same thing can be said for the case where the
imaging apparatus 100 is brought out frém a heated room to
the outside of the building during the cold season to be
used,.and the case where the apparatus is brought into a
heated room to be used from the outside of the building
during the cold season. That is to say, when arcertain

degree of sudden change in temperature .occurs on the imagihg

. apparatus 100, dew condensation may occur in the disc drive

110.




10

15

20

25

Thus, in the disc drive 110 of the inmagi ng apparatus
100 of this enbodinent, it has becone possible to
detect the occurrence of dew condensation. Wen the
occurrence of dew condensation is not detected, the
amount of reflected light 5 of the playback I aser
light at normal tine (the laser light of playback
power) is nmeasured. When the occurrence of dew
condensation is detected, the anmount of reflected
l'ight of the playback |asEt +ight at dew condensati on
time is neasured. On the basis of this, it is possible
to always 10 adjust the recording of data and the
pl apbacki®f tikatd oy drgeat 1obl bagetde: hAs8ly RYML20hs
the laser light used at recording processing tine and
100 log Ichder ehbglitmersted iat hap! aybagk poeSESBE N tdd®ctaRBe
by controlling the gain of the servo-error signa
ocqugrredei af adeor crardsnssitilont. heWhehl gt edcdiir terght off dew
the laser |ight fromthe DVD, which is a disc
condensRrEiAg He di et 9 RIsEed . c 6hEi guPRRT onf arrif bserest ildght
disc drive 110] .. Fig. 2 is a block diagramfor .
of TprkIFebtih iithisetyaty a5tto of et glasss Lioht
S of. t hi di t. 20 1n Fig. 2
of PRRDILK S AL HeSRERES' TFRbh, i S agienyogo e
conteg 8L di g edi egpin i V. 1 il Bies
regard, in tg%é{%gb%t%%gvi %Sle ?ﬁggﬁgDéfogéd%%ee?%&?ﬁé |tscrc:lk”'
thedpilsigbadl OldselasigHbed aswac8h8endat Asnh Shiewn 1igh Fi g.
2, the disc drive 110 includes an 25 optical pickup
meagurgdt hr@admtiersid od spindl &t mbé asodkikaie -talBlways

adjust the recording of data and the playback of data by
controlling the laser power of the laser light used at
recording processing time and the laser light used at
playback processing time, and by controlling the gain of the

servo-error signal formed in accordance with the reflected

- light of the laser light from the DVD, which is a disc

recording mediumn.
[About configuration and operation of disc drive 110}

Fig. 2 is a block diagram for illustrating the disc

‘drive 110 of the imaging apparatus 100 of this embodiment.

In Fig. 2, reference numeral 1 denotes a DVD, which is a
disc recording medium loaded in the disc drive 110. In this
regard, in the following, the DVD loaded in the disc drive
110 is described as a disc 1. |

As shown in Fig. 2, the disc drive 110 includes an

optical pickup 2, a thread motor 3, a spindle motor 4, an
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RFI C (hi gh-frequency wave signal processing circuit)

5 a DSP 6, a driver (drive circuit) 7, a DRAM
(Dynam ¢ Random Access Menory) 8, and a drive .
controller 9. The optical pickup 2, which will also be
descri bed 5 below, includes a | aser diode, which is
the light source of the laser light to be emtted on
a disc, an objective lens, an optical detector, such
as a photo-detector, which receives laser light from

the disc, a focus coil eob8t+tuting a bi-axia

actuator, a tracking coil, etc. The 10 optical pickup

2 emts laser light of playback power to read the
RFHAL hIREAERGABy! vl Sty 1HCRIING 4t he LI £Cd ed,

l'ight, and so emt |aser |ight of recordlng power on
DSE h& ajlc&o.vlenr jaeotdadtecwit)h 1,he Deeer dppgafdat ard om
record the data on the disc. 15 The thread nmotor 3 is
Acqess Mewiory)t Be opdi ealr piclkagmt2olilert Be radi al
direction of the disc, and the spindle notor 4 is for
dr ffppn@ptthgag, RECKUP 2ot arbechAwsé 2heo R Glgscribed

beq)enerat pla back Jg Pull-in S|gna%%, a
gteus PSFS AT lFPaéﬁlﬁBee}% t siQgHae e
20, t.h fl d light, f th
the “a%%%ﬁ%ﬁ?%ﬁt%e Futady rgo%t H58E0 elled GG e tens,

an %gmldaqsdater:w? Sél%}?lasf ar %lt\sLagtéBE% '%ﬁ?fc4' ght

source to the laser light source b 6 pertormnms

recédiie8US aSkgNal giPf OLLSSI UM aS¥el asrob@snigpithe drive
signal to be supplied to the driver in 25 accordance

conaittitut-hegf ecus~extaor =itgralbriFEaangdathenyreéski Ngt The

optical pickup 2 emits laser light of playback power to read

" the data recorded on the disc by receiving the reflected

light, and also emit laser light ofrrecording power on the
disc in accordance with the recording data to record the
data on the disc,

The thread motor 3 is for moving tﬁe optical pickup 2
in the radial direction of the disc, and the spindle motor 4
is for driving the disc to rotate. Alsd, the RFIC 5
generates a playback signal (Pull-in signal), a focus-error
signal FE, and a tracking error signal TE in accordance with

the reflected light from the disc on which the laser light

is emitted, and supplies a drive signal for driving the

laser light source to the laser light source.
The DSP 6 performs various signal processing, such as
forming the drive signal to be supplied to the driver in

accordance with the focus—error signal FE and the tracking
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error signal TE, form ng the playback signal to be
supplied fromthe playback signal fromthe RFIC5 to
the control section 105 side of the imagi ng apparatus
100 at playback tinme, and formng the |aser drive
signal in accordance wth 5 the recording data at
recording tinme, etc. The driver 7 forns and supplies
drive signals to the optical pickup 2, the thread
notor 3,-and the spindle notor 4, respectively in
accordance with each of théfh—-A so, the DRAM 8
tenporarily stores data to be processed at playback 10
time and at recording tine. Also, as shown in Fig. 2,

erddie sighiaVeTEONEs Hh1ef hd $ 1 YPEOGAERHE ef o 198 R/Iagp ied

connecting the CPU 91, the ROM 92, and the RAl
framhitdieglploibabliss Odhal afvbre atar MFICedchopané efnthel
disc drive 110. The disc drive 110 perforns operation
seqtjoacdfpdance a5 Whie hinae noompmad aitesuddof aorpldeback
. control section 105 of the  imaging apparatus 100
LISy 0Gh TPRBIRGsERS /o srou driiVe SaaPpdl 1nseesiands wifth

t [ ' t 100 i iti d host
the, 8 o IR R A G A PR £36 1 RoPhe fol Lovi ng. the
' t ' ] arf 100 i
CORLL o(hrf“?é’.t '"Pnfo%%% g];ld Qﬁgb?{gg% n@ﬁ:ﬁtp@ al 1aﬁnuslfsr %l% Ittﬁlg

sinply 20 referred to as co

opthest b$ckesogNi @ed dy-d:he ndiioves, CQRLr Phé iegnp%%h&fa’ QRN

the register of the DSP 6. For exanple, e case

4, ebspkaybasky ihezdeadiaeemmendn(Bead Sommad) s thee
host is used as a trigger, the disc controller 9 25

- DRAMeRdtemponppi bpridtatred cemmmnd be phec&Ft €l mit rloyghack

. the DSP - 20 )
time and at recording time. Also, as shown in Fig. 2, the

drive controller 9 is a microcomputer formed by connecting

the CPU 91, the ROM 92, and the RAM 93 through the bus 94,

.and controls each part of the disc drive 110.

The disc drive 110 performs operation in accordance
with the command issued from the control section 105 of the

imaging apparatus 100 through the host I/F 104. The control

‘ section 105 of the imaging apparatus 100 is positioned as a

host apparatus of the disc drive 110. 1In the following, the
control section 105 of the imaging apparatus 100 is simply
referred to as a host.

A command from the host is recognized by the drive
controllerl9 through the register of the DSP 6. For example,
in the case of playback, the read command {(Read Command)
from the host is used as a trigger, the disc controller 9

sends an appropriated command to the RFIC 5 through the DSP
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6 and the DSP 6 to control the optical pickup 2, the
thread notor 3, and the spindle notor 4. In this
case, laser light is turned on with the playback
power, the optical pickup 2 is noved to the address 5
specified by the host to capture (read) data. The
captured data is once transferred fromthe RFIC5 to
the DRAM 8 through the DSP 6, and sequentially
transferred to the host fromthe DSP 6 through the
host I/F 104. Also, in the2g¢ase of recording, on the
contrary, the 10 data transferred fromthe host is
once input into the DRAM 8 and tenporarily stored.

6 atie tdel PEPCONEE Obd B r& QUIPWLR 121 {;Eékﬁy%,‘ Ohd G284
optical pickup 2 through the DSP 6 to nove the .
motept Bcaknpi ekepsRindl ¢ heotaddraess on the disc specified

by the host. The drive controller 9 issues a 15
t r dnstleis stagd, demwandigbtt he DSEhé&d dm wigdpamse to
this, the DSP 6 reads the recording data fromthe
PlapRARKSPORRAE, cHbf erRELaH Piiokue 3 Laseeved i ve Wigmaldress
Th .DgP 6 changes the |aser to be emtted fromthe
SpeCAEAFT PYGHRS Sl e GanIvE S AEoraloitbhy poworoaRbured

e Tyt LR Y (e St ca 69 e PR R0l

thrgg%ﬂ/le.tﬁja opa & Or ke gé@;ue@&qg&@gn%a»é f%ﬁ@ffoe%%fedkggt

a to record the recording ata on the disc
froflewheopsens atH s FLRSQ hbktrdeyecisst he occurrence of
25 the dew condensati on. The dew condensati on sensor
11Abws, ain thk case of recording, on the contrary, the
data transferred from the host is once input into the DRAM 8

and temporarily stored. The drive controller 9 outputs'an

instruction to the optical pickup 2 through the DSP 6 to

move the optical pickup 2 to the address on the disc

specified by the host. The drive controller 9 issues a

transfer-start command to the DSP 6.

7 In response to this, the DSP 6 reads the recording data
from the DRAM 8, and converts this into a laser drive signal.
The DSP. 6 changes the laser to be emitted from the laser
1ight source to have the recording power at proper timing
through the RFIC 5, and at the same time, drivés the laser
light source by the previous drive signal formed in
accordance with the recording data to record the recording
data on the disc 1.

A dew-condensation sensor 11 detects the occurrence of

the dew condensation. The dewfcondensation sensor 11 has a
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characteristic of changing its inpedance when noi sture
adheres to this, and converts the inpedance into a

vol tage, and supplies the voltage to the drive
controller 9. The drive controller 9 determ nes

whet -her dew condensation has 5 occurred by nunerically
expressing the detection output from the

dew condensati on sensor 11 by an internal AD converter
(not shown in the figure) and conparing the value with
a predeterm ned value. Fn2this regard, when the dew
condensati on sensor 11 does not detect dew
condensation, and 10 a predeternined ti me has passed

chéﬂéﬂﬂ%ﬁﬁ@%1@eB§CEhQHg9£ u%ﬁ%%@ﬁo?étﬁ?&'

condensation, it is de ern1ne e termnati on

: adhﬁredBS\NoCﬂmdensahﬁann‘{'é%)tﬂiﬂttﬂélsﬁfpééﬁn\é% syhebem ahttage,

servo system Next, a description wi-ll be given of a
andzﬁnppldesvehQSVSysagwnEwuthasﬂmmmm sysittediokbrt be drise

drive 110 u3|n8 Fig. 3. As described above and as
drigifowenitgokilgr S3det¢ramipps cdle hieek giew2 condbudatian has

| aser. |ight source 12, optical detectors 13 and 14, a

OCHIRA Py BEBEEF Fylty r%’EHlfesfsmga tthreaéll%tﬁ&té@m ouat gfpm

7..20 Th t | ku this
- end RSP bt on S G T e rrb e e A et RoP Rt e

(nd@“s%%wﬁ 9509 § ﬁ G@EK) éth%éMﬁﬁil nly thragﬁg % aned)

by three |ight beans, nanely,
preiceeefli ngd! vghte beaﬂ'l fiafi & hAGaRY, t %eﬁr @ﬁ@d&&f%

position to the main |ight beam a succeeding |ight
conpleanat don 25eseanni NGddie reitc ceedichgdpastbh@dnd K 1dYe, and

main |ight beam - 22

- a predetermined time has passed since the detection of the

last occurrence of dew condensation, it is determined to be
the termination of dew condensation.

[About laser drive system and servo system]

Next, a description will be given of a laser drive
system and a servo system of the disc drive 110 using Fig. 3.
As described above and as shown in Fig. .3, the optical
pickup 2 includes a laserrlight source 12, optical detectors
13 and 14, a signal processing circuit 15, a tracking coii
16, and a focus coil 17.

The optical pickup 2 of this embodiment uses a so-
called three-beam method iﬁ which a groove (track)-on a disc
is traced (scanned} by three light beams, namely, a main
light beam, a preceding light beam for tracing the preceding
position to the main light beam, a succeeding light beam for

scanning the succeeding position to the main light beam.
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Accordingly, as shown at the right upper side of Fig.
3 by surrounding by a dotted line, the optica
detector 14 includes three photo-detectors PDl, PD2,
and PD3. Here, the photo-detector PDl is a detector
divided into 5 two areas E and F, which receives the
light reflected from the disc of the preceding |ight
beam the photo-detector PD2 is a detector divided
into four areas A, B, C and D, which receives the
light reflected fromthe-disc-of the main |ight beam
and the photo-detector PD3 is a detector divided into
10 two areas G and H, which receives the |ight
Acdfidieghed ko0 Readi e Oo k!

In o?%t?dto rggg&data-§%%2?fie é?%%&iggggtgk ﬁf%e dat'a
sumontoding diyse, dbtted NAGHSIMY dpd ikatatietbbeodise at a
predet ermi ned speed, to focus the objective | ens of

inalyeless tbpebcahop@tdk@tpa@m ®DiediPbd, todnBVE. t he
optical pickup to a predeterm ned position, and to
trgééeth ?ﬁﬂ@@?ﬂﬂ%ﬁﬂ%?tﬁy PPécéﬁdﬁn@et#thnaduwyﬂed lnto
e di sc, i n advagnce usin the | aser

e, eag; Bnahd Bt C i S g0d  phb SHEL T 2 e
tl troll | ud

SN L0 SRLLALY A onnal g .G a0t

is SUHEREBLoR &ﬁ@@ﬁé&mﬁﬁﬁgwf%u r%%?chngB I@S§¢?_ gQ&ﬁ%ﬂ

the disc track, a spindle serv contr

rec&ﬁh@§|@hﬁDlﬂéhﬁoréﬂméﬁﬁéd|F%oﬁ|iﬁeaaléc @fag§§Q&ﬂhpqgght
speed, and a thread servo for controlling the

beathr ead tbeophStd-oiame drh@paptiscal dptektpr 2dalﬁdtelae into
tworggggg é ggd H, which receives the light reflected from
the disc of the succeeding light beam.

In order to read data from the disc 1 or to write data

onto the disc, it is necessary to rotate the disc at a

predetermined speed, to focus the objective lens of the

'optical pickup 2 on a medium, to move the optical pickup to

a predetermined position, and to trace the mark created by'

recording or the track formed on the disc in advance using

-the laser light with proper laser power.

The servos (autqmatic control systems) for correctly
controlling a drive ihclude a focus servo for focusing laser
iight on the disc surface, a tracking servo for tracing
laser.light on the-disc track, a spindle servo for
controlling the spindle motor to rotate the disc at a
predetermined speed{ and a thread servo for controlling the

thread motor 3 to move the optical pickup 2 in the radial
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direction of the disc. The focus servo and the
tracking servo performthe control by driving the
focus coil 17 and the tracking coil 16 in the optica
pi ckup 2. First, a description will be p given of the
servo 5 operations by taking the focus servo for
exanple. In the focus servo, when the objective |ens
18 is farther than the focal point, it is necessary
to drive the objective lens 18 in the direction of
bringing the objective |-e®8 8 closer to the disc.
When the objective lens 18 is nearer than the 10 foca
point, it is necessary to drive the objective lens 18
dirkBttibe &F reed i of @héngbegstggrﬁgﬂéﬁa'ﬂﬂélﬁ?&%k&%q
farther fromthe disc. Thus, the RFIC 5 fornms the
serfrocpsrBsrmortisi gralt rbE, byhdebhvihg shPosdddsvecdal ue when
the objective lens 18 is nearer to 15 the disc than
thet heatbtrd guilntle andths aphigaliwickg e when the
objective lens 18 is farther fromthe disc than the
f Stoiendesgsingiemevst gk wueauetf tbm shevept i cal
ector_ 4 i .accg&gagce with the expression (1) shown

d
.opeﬁgfiﬁEsFﬁg_F% ng ?%pg %3;V9_f%q)gxqul¢hisln the

f - [ | FE IS, L t P 6, 1
fochC#%;&I%,r Unhel ng% ogaeee(lgf?légpf%ﬁs?dlé Qj(sggfieaﬁ?}s;egn&h%ﬁi ghe

anp ed wt predet er ni ned gai n
foch$ pstpp! i18d it0nthesdrlyero Tg 0N EQQye T
Ocdriz\)/er 7 Ji‘orlmsna d?iveysi%ﬁ% 'ﬁ%éi%?Qgﬂfcg?F3i2§nfh%8

in tioeusienidich? off beih ey Stighabh fldR 1 vand «suPRbi 83058ESto
to the focus coil 17. 25 Thus, when the output (drive
thesipgnal tWhenhehkoobigecite 1Bdns 18 is nearer than the

- focal point, it is necessary to drive the objective lens 18

in the direction of bringing the objective lens 18 farther
from the disc.

Thus, the RFIC 5 forms the focus-error signal FE, which
is a positive value when the objective lens 18 is nearer to
the disc than the focal point, and is'a negative wvalue when
the objective lens 18 is farther from the disc than the
focal point, using the signal output from the optical
detector 4 in accordancerwith.the expression (1) shown below.

FE = (B + D} - (A + C) w {1},

This focus~error signal FE is supplied to the DSP 6, is
amplified with a predetermined gaiﬁ {gain), and this is

supplied to the driver 7 as a signal FOQ. The driver 7

forms a drive signal FCS+/- for driving the focus coil 17

from the signal FOO, and supplies this to the focus coil 17.

Thus, when the output {(drive signal to the focus coil 18)
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- 24 fromthe driver 7 is negative, the objective
lens 18 is driven in the direction of being noved
nearer to the disc 1, and when it is positive, the
objective lens 18 is driven in the direction of being
noved farther fromthe disc 1. As a 5 result, the
servo is applied such that the focus-error signal FE
beconmes 0, and thus it is possible to maintain to be
in focus. In this regard, if the gain is smaller than
a proper value, it is net2possible to maintain to be
in focus, 10 whereas if it is too high, it goes into
an oscillation state, and it becones difficult to

 FrRORYR! 88itor a7 f pEalepaite, TRUSopjLBLgsREI@ls 1416 5

setting of a proper gain is carried out at the tine
driwleen ibhhehdi strésti@aded vdirghacdeacndaitye 4d0:chd B se 1,
adjustnment is perfornmed such that a sine-wave signal
andowtpot 1t5i$ rpestitherdSREE iabjacstiatel ofis appl s iy iservdn
W th a rough setting of the gain returns an error
thesiddngrthani o keins cystast Hagedeanpronutee dhec dai nAsf a
tg% seﬁvo is set b the drive controller 9 setting a
resiituetfh THEVS merditt igkgistetiaf the BEBIBeDPY n

: sig#’iglﬁinéégﬁeec el f oarnc} t}%utsr ?L%kllgg[.?%g%\él?%%t?%eénlr\% 2 n to

racki’'ng error “signa
pe QHtPULusfromthe optical detector 4 in accordance with
the tollowng (2) expression. TE= (A + D) - (B + O
- Bl fHiE rfhard(Git he gain(2) s 1B 3Ry iaNgrsgEYO
such that this tracking error signal :
value, it is not possible to maintain to be in focus,
whereas if it is too high, it goes into an oscillation state,
and it becomes difficult to converge to a focal point. Thus,
in general, the setting of a proper gain is carried out at
the time when the disc is loaded in the disc drive 110. The

adjustment is performed such that a sine-wave signal output

from the DSP 6 in a state of applying servo with a rough

. setting of the gain returns an error signal having a

predetermined amplitude. The gain of‘the servo is set by

the drive controller 9 setting a value in the internal

register of the DSP 6.

In the same manner for the tracking servo, the RDIC 5
forms the tracking error signal TE using the signal output
from the optical detector 4 in accordance with the following
(2) expression.

TE = (A + D} - (B + C) - a* ((E - Fy +(G - H)) .. (2}

By applying servo such that this tracking error signal




- 25 becones "0 (zero)", it is possible for the main
|aser light to correctly trace the center of the
track on the disc 1. In this regard, here, ais a
coefficient to be determ ned by adjustnent. Al so, the
sign denotes a nultiplication 5 sign. That is to say,
the tracking error signal TE fornmed by the RFIC 5 is
supplied to the DSP 6, is anplified with a
-predeterm ned gain (gain) here, and this is supplied
to the driver 7 as a signal> FRO The driver 7 forns a
drive signal 10 TRK+/- for driving the tracking coi
16 fromthe signal TRO, and supplies this to the
betsBeXi Ny Cido)X8. iBY iEhp8sEBRNS, foi triesS rr@l@ﬁs'lglsgrf?{ght
‘the | aser Ilght to correctly trace on the track
totherisrlil. triicd hdesaprteines the Seidd r@ ehet heskaser
power is 15 carried out by the drive controller 9 by
Insetts mpernrhl betien of he anteefdlcieyi steebeotiethenRitd by
> through the DSP 6. As shown in Fig. 3, the RFIC5
adastmeniegi dleo 5 theopiget T helendted asaulsonticat bon

. | ayback and recordi ng, and can change the |aser
#i3

)ower in accordance with the setting of the 20

/ he DSP_6.
S B R 5 R Bl o
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| aser power e laser power vari es ing on
preigfeauidieny gk RP@HAL NS endid,CUTRL aHGReS lsTBuﬁpﬂ@@ dd gme

25 detector 13 receives the reflected |ight of the
driveser’ laisglat signal TRO. The driver 7 forms a drive signal
TRK+/- for driving the tracking coil 16 from the signal TRO,
and supplies this to the tracking coil 16. By this means,
it is possible for the laser light to correctly trace on the
track of the disc 1.

At the same time, the setting of the laser power is
carried out by the drive controller 9 by setting a value in
the internal fegister of the RFIC 5 through the DSP 6. As
shown in Fig. 3, the RFIC 5 has a registef 51 for setting
the laser powers for playback and recording, and can change
the laser power‘in accordance with the setting of the

recording/playback mode from the DSP 6.

The RFIC 5 outputs a drive signal LDDRV to the laser

light source 12 on the basis of the set value indicating the

laser power. The laser power varies depending on the
surrounding temperature circumstances. Thus, the light

detector 13 receives the reflected light of the laser light
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- 26 fromthe disc 1, and supplies the anmount of
received light FPD to the RFIC 5. By this neans, the
RFIC 5 controls the drive signal LDDRV to be supplied
to the laser light source 12 such that the anpunt of
received light of the reflected 5 light FPD of the
laser light fromthe disc 1 becones constant (such
that the output fromthe light detector 13 becones
constant). For exanple, if the playback |aser power is
smal ler than a proper valage,-the RF signal becones
small, and thus 10 the reliability of read data
beconmes | ow and the servo signal becones snal
froMCEREdingt yi, t&Hﬁ.%ﬁ&%QJQ%CQﬁESamHH§Eanereé@fﬂéd 1fighle
| aser power "at recording tine is smaller than a
FPDptopehe VRIFLE,5 t heysehie headsestHastabt es idontdda sSape
manner as the playback tinme, and the energy 15
drivecesgaaly FRIRY doobdi sgrpdnedt tbetsappdsed light source
sufficiently. Accordingly, it becomes not possible to
12 garhythiak thseomwiveg oformeriyedThight | of ttHee diedd edtiede

LigBh R bt 1P Snd gﬁggﬁgggﬁﬁ%te&ig@%gb&%goﬁeg e
5
congfiifho it Bt kB e B RRln Sabtectd 11 clsRatRy 13

I medi atel y before the recording and is set in the

r egirste@fandlef iEhene Fiﬁ&;f@ac@ialsr@ﬂ FRkeal kY, sRyeNet he
opti mum val ues at normal tine of
than a proper value, the RF signal becomes small, and thus

~the reliability of read data becomes low and the servo

signal becomes small. Accordingly, the servo becomes
unstable. Also, if the laser power at recording time is
smaller than a proper value, the servo becomes unstable in
the same manner as the playback time, and the energy
necessary for recerding cannot be supplied sufficiently.
Accordingly, it becomes not possible to carry out recording -
ﬁbrmally.

Thus, in the disc drive 110 of the imaging apparatus of
this embodiment, the optimum value of the playback laser
power is determined in advaﬁce and is set in the register 51

of the RFIC 5. The optimum value of the recording laser

power is determined by so-called trail writing immediately

before the recording and is set in the register 51 of the
REFIC 5.

Incidentally, even the optimum values at normal time of
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- 27 the playback | aser power of the laser |ight and

the recording | aser power are determ ned to be

correct, as also described above, when dew

condensation has occurred in the disc drive 110 of

t he i magi ng apparatus 100, the surface of 5 the | oaded

di sc becones m sty, or the objective | ens becones

m sty. Thus, there m ght cause problens in that the

reliability of read data beconmes |ow, the servo

control becones unstable,2and the reliability of

recordi ng data becones Iow, and so on. 10

Accordingly, in the disc drive 110 of the inaging
theagRadhdk 180e0fpbhbs enbodi nBRlr MBRUI SHBNLS: are

made of the anount of |ight of the lNaser [|ight
reqaefdiegt édskbropotrde axk stetairnioredlltot baecdthecamimta 16l

reflected light at nornmal tine) when the
desfaiibedngbagat | vhes ebeorcadangsition Yes ectedridd tive the

. occurrence of dew condensation (when the dew
digGddigat L Bnohashaotnastiag repprapienlPhe the surface of
théi@g&pgdgnsation sensor 11 hast et ect-ed e
carren

th
0C &5 5 LD YAt i9n 8RJ aeht D ntRihs Li56Res
. t de. of , t t of
i3 SR b TP S RS RAGAR il ot ©

I anou

reﬂ*@ﬁi@@ﬁ§98§aiééﬁ‘diﬂgﬂbégbdkgeloh?sgﬁeléégﬁ?rééﬁfygfﬂj

fromthe disc at dew condensati on ti ne.

becpassi hhettipladjarsd dHe Heasebipewer oangeddiioaj mafa t he
servo (the gain of the servo-error signal) on the

becomesslow, amd mnmoumt of reflected |ight at
-dew condensation time and 25 the anpunt of refl ected

| i dEecrdingdhalin ithe, daad doivarkif of the imaging
apparatus 100 of this embodiment, measurements are made of
the amount of light of the laser light reflected from the
disc at normal time (the amount of reflected light at normal
time) when the dew-condensation sensor 11 has not detected
the occurrence of dew condensétion (when the dew
cqndensation has not occurred).‘

When the dew-condensation sensor 11 has detected the

occurrence of dew condensation (when dew condensation has

occurred), measurements are made of the amount of light (the
amount of reflected light at dew-condensation time) of the

laser light reflected from the disc at dew-condensation time.
It is possible to adjust the laser power and the gain of the

servo (the gain of the servo-error signal) on the basis of

‘the amount of reflected light at dew-condensation time and

the amount of reflected light at normal time, and to carry
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- 28 out the playback and the recording of data with
high reliability and high stability. In this regard,
in the i mgi ng apparatus 100 of this enbodi nent, for
the detection of the anpbunt of reflected 5 Iight at
normal tinme and at dew condensation tinme, the sum
signal (Pull-in) of the areas A to D out of the
outputs of ..the optical detector 14 is used. This
signal is calculated in the RFIC 5, and the drive
controller 9 can read its 2aldue through the DSP 6. 10
[ About adjustnent processing of |aser power and servo
gain at dew condensation tine] Fig. 4 is a flowhart

ouf aihd lphugheald Baqt e A USITRAY o PLAGESTLRG B ghaser
power and servo gain perforned in the rive

reliomtinglklean Bighhecghscitwlfive 110 of the imaging 15
apparatus 100 of this enbodi ment. The processing
(t dsk¥hishosyard, Frg.the iimaghownappatieuassepifi ahis
that only the adjustnent processing portion of the

emjogsEenSendpr ahlde t freteciekaro qfaitheapmosrécaf edefitected

. regular intervals by predetermned tining. ‘

- LigkegtgrAgig. Bhme cf ridt dm-credgagationotipeyethe sum

) i i f db h k. ‘h
s1 B ARl R) Poh o2, A on Lol ett: Mhe et tires o
. F ! oettet 1 ;
theC %BE%QE!LS?{;\?%%EQP i ve gont robler glg%geﬁ%‘f{_éﬂﬂg%%d

whét her ck trace is in progress

in @hecREQCI §2 449 ORSTALRR Ibik@SROBSCIL 0aR £ELUCHS TVlle

the host 25 side, and thus the drive controller
throeghghhaebse he,

[About adjustment processing of laser power and servo
‘gain at dew-condensation time] |

Fig. 4 is a flowchart for illustrating the adjustment
processing of laser power and servo gain performed in the

drive controller 9 of the disc drive 110 of the imaging

~apparatus 100 of this embodiment. The processing {(task)

shown in Fig. 4 is shown on the assumption that only the
,adjustment processing portion of the laser power and the
servo gain are executed at regular intervals by
predetermined timing. Accordingly, the control of the usual
drive operation is performed by another task.

When the processing shown in Fig. 4 is executed in the
drive controller 9, the drive controller 9 first determines

whether playback trace is in progress (step S1}). The disc

~drive 110 operates in response to a request from the host

side, and thus the drive controller 9 recognizes the
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- 29 operation state in which the disc drive 110 is
running. In the determnation of step Si, when it is
determined that recording is in progress or track
junmping is in progress, the amount of reflected |ight
cannot be measured 5 stably, and thus the processing
is termnated without neasuring. In the determ nation
of step Si, when it is determ ned that playback
tracing is in progress., the drive controller 9
det erm nes whet her dew cenZie#nsati on has occurred
(step S2) on the basis of the output fromthe dew 10
condensation sensor 11. In the deternination of step
opePatiwheBthtei $ndgh £51T IR dltsfaahrqw @@adfglsmﬁr%gdoes
not occur, the drive controller 9 checks the
demcﬂhde@sﬁrméﬂ@@ ogt 3|&e§3$1, [ hémei i hec ki@ rmined
processi ng of step S3, when the dew condensation fl ag
thajts ref-brdi6gt hat in pragrems, oshdémrathe johpige is iot from
the state in which dew condensati on has occurred to
Progres§r afbei amomR Pt deflesireendashbncanest fer mseewred
g t deM/coHdensatlon has , not, occurred contj nuously,
sta E F

& aRBUNENYS of G @sEEed g dfit teawlﬂ%ﬁ%wﬁwn s
Th th
meafRASHG e ERLER e ikl ol SEERSHLD 513?“‘ o
det@ffmiﬁéda@é'ﬂtp?aﬁ;acﬁ (gf a%(ﬂlgdlls' gHt %E ggmlt 1'\1%

step S4 may be carried out séveral * s at regu ar
contiroBlept or ¥et Sraintk Avelated, del EBMdeﬁ@h@Mﬁf@ﬁ@g usi ng

the neasurement results of a few tines 25 before. Wen
occtiheedv ésbgeds Znountthef baefikeetedhki ghtpwt from the dew
condensation sensor 11.

In the determination of step S2, when it is determined

that dew condensation does not occur, the drive controller 9

checks the dew-condensation flag (step S$3). In the checking

processing of step S3, when the dew-condensation flag is off,

-that is to say, when the change is not from the state in

which dew ¢ondensation has occurred to the state in which

dew condensation does not occur, but dew condensation has

not occurred. continuocusly, the amount a of reflected light
at normal time is measured (step S4}). Then, the processing
shown in Fig. 4 is terminated.

In this regard, the measurement of the amount a of
reflected light at normal time in step $S4 may be carrled cut

several times at regular time intervals and averaged Oor may

"be averaged using the measurement results of a few times

before. When the averaged amoﬁnt of reflected light at
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30 normal time is used, for exanple, if the anmount a
of reflected light at normal tine is accidentally
| arge or snall by sonme cause, it is possible to
prevent using such an abnormal value as the anmount a
of reflected light at normal 5 tine w thout change.
Al'so, in the determ nation of step S2, when it is
determ ned that dew condensation occurs, the drive
controller 9 checks the dew condensation flag (step
S5). In the checking precé&8stng of step S5 when the
dew 10 condensation flag is on, dew condensati on has
occurred continuously fromthe previous detection.
notRalB, t inlke 1sPRREBFSERY akamlsVs condensatih@nnecqusEence.
time is not perfornmed repeatedly, and the processing
refShewred nikhg. a4 herhel miwé etk ackhdemtbheycheeks ngr
processi ng of step S5, when the dew condensation flag
sma Ll dfyf sarise cehargeitsifrpnss el sttat @riemennhiishngesuch an
condensati on has not occurred to the state in which
abpifdlo fidi§atPofinBceBPYnt s7 e adfilecitedt héghtrat normal

. processing after the detection of dew condensation),
tl%%u¥€§§° ti§§a88ﬁtroller 9 measures the anmount b of

re%h§8£e9n|£9 t%ﬁf%ﬁ%@ﬂﬁ%%ﬁﬁ% 2%%%%23%%§@g&§?%?'86)'

The drive contr execdu s8i'ng (st ep

detinitrR S ehatadbyStIn@es & i H o %g,thEhSri@éer power

and the servo gain on the basis of "the anount b of
contefdlaetre® khgbks athéeyeandrnsatitaBnt EMBg 20sfBaSEHLd 1n

in step S6, and the anobunt a of reflected |ight at
the checking processing of step S5, when the dew-
condensation flag is on, dew condensation has occurred
continudusly from the previous detection. Thus, the
processing at dew-condensation occurrence time is not
performed repeatedly, and the processing shown in Fig. 4 is

terminated.

In the checking processing of step S5, when the dew-

- condensation flag is off, the change is from the state in-

which dew condensation has not occurred to the state in
which dew condensation cccurs (since this is the first

processing after the detection of dew condensation), the

drive controller 9 measures the amount b of reflected light

at dew-condensation time (step S6). The drive controller 9
executes the processing (step S7) to set (adjust) one of or
both of the laser power and the servo gain on the basis of
the amount b of reflected light at dew-condensation time

measured in step S6, and the amount a of reflected light at
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31 normal time neasured in step S4. After this, the
dew condensation flag is turned on, and the
processing shown in Fig. 4 is termnated. Also, in
the checking processing of step S3, when the 5
dew condensati on detection flag is on, the change is
from the state in which dew condensati on has occurred
to the state in which. dew condensati on does not
occur (since this is the first processing after the
term nation of dew conden3nt+on), in response to the
~processing in step S7, one 10 of or both of the |aser
power and the servo gain is returned to the setting
nordlaN@AAB! mbhBBrést o8P SYp dahe deweCondensati @%ﬁ' ag
is turned off (step SlO) and the processing shown in
corldegisaiba Feagi hatedknddAboyt aset thag 96@é§§§ﬁémhﬁﬁwn in
dew condensation tine in 15 step S7T As al so
Figdedcribbedrmboyeedin step S7, the processing to set
(ad ust) one of or both of the | aser power and the
L%Ofg&?ﬁﬂﬁ%<%§¥$@Pﬁeﬁrossééiﬁ@c@fI@tenlﬁﬁfpm®@@s§hﬁg
d gsrfor d as below. 20 That is to say, for.the
ewr88 arnRg-pridc %Eﬁ?ﬁfOQaQﬁ%erstﬁéanQ? %?Gn%ﬁ ¥B)fog
TO. nccore ai;che recor din

A
thepgggeéggge%é%e?he bl Ay I-A88r B%m%?cgfﬁs 1%9-5¥E
stak@cEﬁaﬁﬁlé@Qdéﬁxggﬂﬁéﬂﬁata%%rdgggeﬁotaggcugs $IHLLS s

t he servo gain.
is the first processing after the termination of dew

condensation), in response to the processing in step S7, one
of or both of the laser power and the servo gain is returned
to the setting at normal time (step $9), the dew-
condensation flag is turned off (step 510}, and the
processing shown in Fig. 4 is terminated.

[About setting processing at dew-condensation time in
step 57] |

As also described above, in step S7, the processing to

set (adjust) one of or both of the laser power and the servo

‘gain is performed. Specifically, the processing is

performed as below.
That is to say, for the recording processing, either
the next (A) or (B) is performed.

(A) To increase the recording laser'power, and

increase the playback laser power,

(B) To increase the recording laser power, and

increase the servo gain.
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32 Also for the playback processing, the processing
of either the next (C or (D) is perforned. (O To
i ncrease the playback | aser power. (D) To increase
the servo gain. 5 Accordingly, in the setting
processi ng at dew condensation tinme of step S7, it is
necessary to determ ne whether to use the
above-descri bed-(A) or (B) for the recording
processing, and to determ ne whether to use the
above-described (C) or (B)3%2or the playback
processing. For 10 a conbination, the processing
shoul d be perfornmed by either one of the conbinations
"(Alsandot Qhie pié?bd%@dp&@ke851ﬁ§9 tﬁ@“b£59e951%ﬂ £(B)
and (D)". Wen the processing of and
tﬁ&nfammedextt(cnsOﬁotDme@£§ﬁﬁﬁwrmgdadjust the servo
gain. In other cases, 15 it is necessary to adjust
- bot{R) t h&ol ats@remmhaamwheckew@egqmww .n the
above-descri bed (A, recordi ng processing tine,
théDédJﬁ%t¥ﬁﬁﬁe%§?|qm@r§§§§0n@@l@nly the recording

but al so the ﬁla back | aser power is

%56853%%%. S R GELEI NG PP SR 7S FSkor di ng
. t pit-f
oA 5 (128 st ot gl gLl A i
whe%he@oﬂophgefgﬁémgbdvbldéy%rlggas 'grb§§Pq§§:

possible to performthe focus servo and the tracklng
rec®@EY AgPpopestyink) essl the dendi-vi fHalhath UstE i cake

properly perforned at recordi ng processing tine when
abogtewde26r thadensationhagoeceher pllayback processing. For
a combination, the processing should be performed by either
one of the combinationé "(A) and {(C)", "(A) and (D}", " (B)
and (C)}", and "(B) and (D)".

When the processing of "(A) and (C)" is performed, it
is not necessary to adjust the servo gain. 1In other cases,
it is nécessary to adjust both the laser power and the servo
gain. In the above—described (A), at recording processing
time, the adjustment to increase not only the recording
laseﬁ power, but also the playback laser power is because,
as is also described below, the recording laser power ls the
laser power at pit-formation time, and the playback iaser

power is the laser power at non-pit-formation time. Thus,

it becomes not possible to perform the focus servo and the

tracking servo properly unless the individual adjustments

are properly performed at recording processing time when dew

condensation has occurred.
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' refﬁéétati 1@@1&»‘- condongad dhet amuateoﬁbmﬂrmtew light at

 dewgpRAeRAg +%‘&01?3d‘i‘ehgls1 éPserth?OSBBV\%rgW
t.h ayback P nor nmal tlne t he
cong e R BN o e D Re e RerhHl SIS e Cdrount a

= N * (a/b) *Pw .. (4)

- 33 The laser power and the servo gain is
specifically determned as follows. First, for the
servo gain, assunming that the servo gain at nornal
tine is Gl, the anount of reflected light is a, and
the amount of reflected |ight at 5 dew condensation
time is b, the servo gain & at dew condensation tine
foll ows the bel ow expression (3). The servo gain & at
dew condensation time = M (a/b) *GL. ... (3) In this
regard, the character M+m3he expression (3) 10 is
an appropriate coefficient of one or less, the signis
used as a multiplication sign, and the sign "/" is
usede BSs& Pl AAGSHAR. sALS9. géﬂ@.ﬁﬁrx%cg LR, $2,may
be determined to have an upper limt er not to
ded&&’vbﬁnéd ger tal Towsl UgriaisthDFer Ehe AbSHvo fRIid, hadsaglhg
power, the recording |aser power Pwd at
thagewheondemsaga dm at mermiale tphaybackl) ases spawert Bied
at dew condensation time, and the erasing |aser power

fol l the bel ow expressions 2 and (6)
at &Y 1 e,

?T;%?f%%“’f%cgﬂ Snafeiiel Fo R el LR Lo Sy
xg1power (P at dew condensation time 25 = N * (a/b) *Pw

..in(égis regard, the character M in the expression (3)
is an appropriate coefficienf of one or less, the sign "*"
is used as a multiplication sign, and the sign "/" is used
as a division sign. Also, the servo gain G2 may be

determined to have an upper limit in order not to have a

certain value or more.

Also, for the laser power, the recording laser power

Pwd at ‘dew-condensation time, the playback laser power Prd

at dew-condensation time, and the erasing laser power Ped at

. dew-condensation time are obtained by following the below

expressions (4), (5), and (6) using the recording laser

power Pw at normal time, the playback laser power Pr at

normal time, the erasing laser power Pe at normal time, the

amount a of reflected light, and the amount b of reflected
light at dew-condensation time.

The recording laser power Pwd at dew-condensation time
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34 The playback | aser power Prd at dew condensation
time = N* (a/lb) *Pr ... (5) The erasing | aser power
Ped at dew condensation tine = N * (a/b) *Pe ... (6)
51nthis regard, in the expressions (4), (5), and
(6), the character N is an appropriate coefficient of
one or less, the sign "*" is used as a nultiplication
sign, and the sign is used as a division sign. Al so,
the recording | aser power Pwd at dew condensation 10
time to be used at recordidy processing tinme, the

pl ayback | aser power Prd at dew condensation tine,
and the erasing |aser power Ped at dew condensation

Ui Pl gﬂﬁﬂac@{q_a%@trabﬁﬁrgr Yathe SXPressiens G4k cind =

and ( may be individually determ ned to have an

‘N *uppeb) | +pit in gryder not to have a 15 certain val ue or

nore. Fig. 5is a diagramfor illustrating a |aser
walled ormas ifige darsdirngolvas ePedlaref dswdcdpidis atded atmehe
time of the recording processing. Fig. 5(a) shows the
N *cd4gébhhtre a -dis® recording mediumto be used is a
recordable DVD (DVD-R), and 20 Fig. 5(b) shows the
case HHer Fegadtsc 1PeEBPdPRRT AEHR U t ¢ be (SUgednfs (8)
the' & a;:ta lP VD ( DVD- : A51§homn I.n Fig. a%a , In tfe
cHEBTRFTH rEchi dHb| WK W L1ATEC 6PE TG ChBlFu (%’)Y’/B‘P?f eSS,
d | 84 4F €COT. [ . [ t1on pul ses t he
thed8ign! ¢ onged usi ng 1A, § epet c%rln ¢
rec@?dlnge}aser power Pw and ?ﬁe £ ﬁ%‘ afkciaégr —an
" /nPONRisE oS I Alss@rdegghi bed above, when

Also, the recording laser power Pwd at dew-condensation
time to be used at recording processing time, the playback
laser power Prd at dew-condensation time, and the erasing
laser power Ped at dew-condensation time, which are obtained
by the expressions (4), (5), and (6), may be individually
determined to have an upper limit in order not to have a
certain value or more.

Fig. 5 is 4 diagram for illustrating a laser waveform
(recording laser waveform) to be used at the time of the
récording processing. Fig. 5(a) shows the case where a disc
recording medium to be used is a recordable DVD (DVD-R), and
Fig. 5(b) shows the case where a disc recording medium to be
used is a rewritable DVD (DVD-RW).

Az shown in Fig. 5(a), in the case of a recordable disc
recording medium (DVD-R), data is recorded using the

repetition pulses of the recording laser power Pw and the

playback laser power Pr. BAs is also described above, when
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- 35 only the laser power is adjusted at the
recordi ng processing tine at dew condensation tine,
it is possible to record data properly and to apply
the servo properly by adjusting both of the recording
| aser power and the playback | aser power, 5 for
exanpl e, the recording | aser power (Pwd) at dew
condensation time and the playback |aser power (Prd)
at dew condensation tine. Al so, as shown in Fig.
5(b), in the case of a rewitable disc recording
medi um (DVD-RW, the portion on 10 which a mark for
recording data is formed is recorded by the

|t I I I [
on PR SR URES L IR0 L0 S8 HRENS o R ins
t it ah dehe BRbknsh el of ecardi rz& ci%t %ols%la% Eerﬁ@&f@ data
recorded by erasing power When only the
prdmady poMefol apally USm@ds@Ivd ipﬁorp@&qwdb@gadpﬁ%ﬁs@lmh
time at dew condensation tinme, it is possible to

of rdpontkcdaidangr dpeet yp@wek tandapibley pllhgbsekyvbapeopervar,
by adjusting the erasing power (Ped) at

for @kAEEHGen S BE] éﬁcw%ng i P segdiporsa tEwadj a5t el t he

at 20 dew condensati on

r ecor di n | aser '
condenz Ay ] a§ (Ea]saézbaﬁ&éras(eﬁr gpwgf (Frd) at dew-

coﬁgggéggq%%n§atlon time. When a rewritable disc
recording fediumi s used, the erasing | aser power is

al 5958d] ¥St 8hwd Nidd HsS .MBNRST, 1}9“€H?t9§sé eadi dang of

data and various = servos are properly carried out by
revddjtasliiend 186! Yebbedlmp eledidin QOVRERW) L heHt Sk tisdd RG

the servo gain at recording
which a mark for recording data is formed is recorded by the
repetition pulses of the récording laser power (Pw) and the
?layback laser power (Pr), and the portion on which the mark
for recording data is not formed is recorded by erasing
power (Pe).

When only the laser power is adjusted at the recording
processing time at dew-condensation time, it is possible to
record data properly and to apply the servo properly by
adjusting the erasing power (Ped) at dew-condensation time
in addition to adjusting the fécording laser power (Pwd) at
dew-condensation time and the playback laser power (Prd) at
dew—-condensation time. When a reﬁritable disc recording
medium is used, the erasing laser power is also adjusted.

In this manner, when the reading of data and various
Servos are properly carried out by adjusting only the laser

power without adjusting the servo gain at recording




10

15

20

25

- 36 processing tine, all the | aser power to be used
shoul d be adjusted on the basis of the anobunt of
reflected light a at normal tine and the anmount of
reflected light b at dew condensation tinme. 5 Al so,
when the reading of data and various servos are
properly carried out by adjusting only the | aser power
wi t hout adjusting the servo gain, at playback
_processing tine, only the playback |aser power shoul d
be adjusted on the basis-ofsthe amobunt a of reflected
light and the anobunt b of 10 reflected |ight at
dew condensation tinme. Al so, when various servos are

prd¥.aRs gytnzﬁgf of, {ed 1a%<aw§ahu&q theygeq ggdgg%éhm thd S

not necessary to increase yback Taser
adjReitkdabnr eaergh Higs M@QﬁﬁeS|d?r9)Jrﬂt”%f 20¢18tt P4 ayw a at
processing tine. 15 In this manner, at
norttelr candensat tlof aeaiy ej’fCErdﬂlrée:,teBy 1i6RdtH oht i d@y-one
of or both of the |aser power and the servo gain on
condeasbgdrs bime¢he amount of reflected |light at normm
tinme and the amount of reflected |ight at
defid 2onderdattitn retafiﬁreg Pf fatal aedppesiPie geFvos are
erly record data to t.he g disc 1 and pl ay back
ProRSERYI FERFLRR Q's@H R0 HbvPoRd b obe et e
w1tglom=: 881:1%&6@1&"‘“5%45‘?%%26{/%' u (j_ﬁf‘ﬁ‘[ |;|3 o%%tsglng time,

i NCr ease y se
onl?ogﬁg'§l§9$§cﬁﬂfHHEﬂ“poW%QdSEQ%alB@rah #eJQ&FQ§m!t
I'S not necessary to emt |aser pOV\B an

bastiBnegessarahyudd gh Jrevelrieatedt megﬁltssmdaﬂ%tmnt b of
reflected light at dew-condensation time. |

Also, when various servos are properly performed by
adjusting the servo gain, it is not necessary to increase
the playback laser power both at recording processing time
and at playback processing time.

In this manner, at dew-condensation occurrence time, by
controlling one of or bagth of the laser power and the servo
gain on the basis of the amount of reflected light at normal

time and the amount of reflected light at dew-condensation

 time, it is also possible to properly record data onto the

disc 1 and play back data from the disc 1 at dew-
condensation occurrence time.

Also, even when the laser power is adjusted to be

. increased, by setting the values of the coefficients M and N,

and the upper limit values it is not necessary to emit laser

power of an unnecessarily high level onto the disc, and thus
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- 37 - the disc is not damaged. In this regard, in the
above-descri bed enbodi nent, a description has been
gi ven by taking as an exanple, the case where this
invention is applied to a disc drive having an 5

opti cal pickup using .a three-beam nethod. However,
the present inventionis not limted to this. This
invention can be applied to the case using an optica
pi ckup of one- beam nethod. In such a case, only the
calculation of the serve-®rror signal is different.
10 Al so, in the above-described enbodi nent, a
description has been given by taking as an exanpl e,

thé:@gsga§g Q  thgdise drive of an imaging apparatus.
However, e present inventionis not limted to this.

Thig tm/@még@m;aanbeheaaabveddégcypaécpl&m@ﬁ%&@nI g
systens including a disc 15 driver using a disc
deseedetdbnghaediesn asi weer égordikaggnedi s exselhe asha case
pl ayback apparatus using a disc recording nedium a
wherec shdPngnepparat uss a@pldedr deng/ pi ay bdckvagpariatusn
etc. Al so, this invention can be applied to various
Optélcé&t PoRkEP sysingms ithdiagdPrghanarsed dr i Besre i H§ea 20
RAsS$ ibility of the aqc urrgnce of deMIcondensatlon in

prepRET PREGRLGH S dity 6PdFRg P b° t hel'stit rStiTg™
caneﬂglgsgffgﬁ t£>%H§r‘é§%e ugggglgn %ﬁgihavw# all one-

n-veh
bealhN¥EBHHQN 15, aRRIH &d @2 Bhaybagk gar’laplpa&\{l%di%fu%ﬁg

a disc recording nedium it 15 not necessary
servo—error signal is different.

Alsoc, in the above-described embodiment, a description

. has been given by taking as an example, the casé of the disc

drive of an imaging apparatus. However, the present
invention is not limited to this. This invention can he

applied to various electronic systems'including a disc

‘driver using a disc recording medium as a recording medium,
- such as a playback apparatus using a disc recording medium,

.a recording apparatus, a recording/playback apparatus, etc.

Also, this invention can be applied to various

electronic systems including a disc driver having a

- possibility of the occurrence of dew condensation in the

loaded disc drive according to the surrounding environment,
such as a mobile type, an installed type, an in-vehicle type,
etc.

Also, when this invention is applied to a playback

apparatus using a disc recording medium, it is not necessary




- 38 to consider recording processing, and thus it is
possible to properly continue playback processing at
dew condensation tinme either by increasing the
pl ayback | aser power or increasing the servo gain at
dew condensation tinme. OF 5 course, it is possible to
~carry out both of them Accordingly, in various
el ectronic systens having a disc drive,- it should be
det erm ned whet her one of the [aser power and the
servo gain is adjusted or both of themare adjusted
in accordance with the functions of thenselves. - 39 -
CLAIMS 1. A disc apparatus conprising: a laser |ight
I 0 [ i , e..emt a
B o e R M ¥ R L
prdpa3el kbaBins@UpLeybadi HHode@EehY Y ABANScA®Ensation
receiving the laser light emtted fromthe |aser
tinlg ghthsoubgeineféecie fheomlhhPadkstaseecoswengor
medi um servo-error signal processing neans for
indrgemiing bhe sdoveerain artr dlewsicgndenepthonet pne t hedf
basi s of the ampunt of receiving light of the
- COUTSPy edt eS| PEHRTIR R iV ERBY OHE gP‘@HtOfrE‘é‘é‘Pvi ng
means; %em&condensatLon degecting,neans for detecting
t e CHEHBtrc o déRMEoRUBNSER T bn T¥P 1% dieydrst ds;

dis 292@?§atbg &%&Eﬂ{%ﬁ?%ﬁ%%rggﬁgaoggggﬁg£lgﬁ%Ié%lgﬁe laser
power and the servo gain is adjusted or both of them are

adjusted in accordance with the functions of themselves.
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by the dew condensati on detecting neans, first
measuring neans for neasuring the anount of .refl ected
light at normal time by the |ight receiving neans;
when the occurrence of dew condensation is detected by
20 the dew condensati on detecting neans, second
measuring neans for neasuring the anount of reflected
l'ight at dew condensation tine by the |ight receiving
means; and when the occurrence of dew condensation is
detected by the dew condensati on detecting neans,
control neans for 25 controlling one of or both of the
driving nmeans and the 40 servo-error signa
processi ng neans on the jyo; of the amount of
reflected light at norma I me fron1the first
1Meagupk B gEaRsaand dhe . amupt. of reflected light at
dew condensation tine fromthe second nmeasuri ng
meansasér 2L igHie sdugceappar gehsr 2L ditg:r A ighai Ablbe
wherein the control means adjusts |aser power at pit-
emift¢enabnoa dise wicdidnigasedilnght emtted fromthe
| aser light source to the disc recording nmedi um and
| adetvipmeteans forneripingf bhaatierr tiimhtppource;
controlling the driving nmeans at ,the tine of

r et byt n‘@e‘iﬁt"am&nmteﬁ@sdlf%‘é Fecotui My thadild®er 319%he

IS arat u accordl to daim
ens G35, BPBR Bl Lo nd P P umsRer e bt ofT e oot dPismeiish
recEkHEnS mg§§h$aser light emitted fromthe laser [ight
sourcé to the disc recording medium and controls a

servo—error signal processing means for forming one
servo—-error signal or more on the basis of the amount of
receiving light of the reflected light received by the light
receiving means;

dew-condensation detecting means for detecting the

‘occurrence of dew condensation in the apparatus;

when the oCcurrgnce of dew condensation is not detected
by the dew-condensation detecting-means, first measuring
means for measuring the amount of reflected light at normal
time by the light recéiving means;

when the occurrence of dew condensation is detected by
the dew-condensation detecting means, second measuring means
for measuring the amount of reflected light at dew-
condensation time by the light receiving means; and

when the occurrence of dew condensation is detected by
the dew—condensation detecting means, control means for

controlling one of or both of the driving means and the
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gain of the servo-error signal forned by the
servo-error signal processing neans by controlling
the driving nmeans and the servo-error signa
processing neans at the tinme of 20 recording data on
the disc recording nmedium 4. The di sc apparatus
according to Caiml, wherein the control neans

adj usts | aser power of the laser light emtted from
the laser light source to the disc 25 recording
medi um by controlling the ggiving neans at the - 41
time of playing back data fromthe disc recording
medium - 5. The disc apparatus according to Claim1,

se MRSt he ﬁgftgpéc{g%%% %%%%W' ﬁe%hg%ysfé I8 e

servo- 5 erfor si gnal” forne Servo-error signa

andHr3C @S rBg1 e FRANS Afhil hat tdorf%la‘if tRhBY k Pom DAk Matd
fromthe disc recording medium 6. A nethod of

nmeasuNtingl hikags oped athorandura difS ¢e@ppatal UsigH® Ft0ldew-
form ng a playback signal and one kind or nore of

corglengetienr bingi et e ewconidngekaseingimggdnonto a
di sc recording nediumand receiving the reflected
light thereof, the method conprising the steps of:
dem#gon ensatlon det ecting for detectlng t he

26ccUfFeftac ﬁ@??ﬁaﬁﬁﬁNQQﬁ? &h84t F8n“+ A1 hkr appar at us;
fi s urln t he unt of reflected
&ﬁ% Qﬁénorna 9Olnﬁéae an%ﬁu?t FECiRPEE"| AGhPL 6T
forha%loheéiﬁ&t@@ Aaegmasf rrorm;h% Qg%eté&tﬁ@f&h %m%'s%@
the occurrence of dew condensation Is not
llgﬁ@tQGhESebﬂotﬁﬁh(Hﬂﬁc recording medium and laser power at

non-pit-formation time by controlling the driving means at

the time of recording data on the disc recording medium.

3. The disc apparatus according to Claim 1,
wherein the control means adjusts laser power at pit-
formation time of the laser light emitted from the laser
light source to the disc recording medium and controls a
gain of the servo-error signal formed by the servo-error
signal processing means by controlling the driving means and
the servo-error signal processing means at the time of

récording data on the disc recording medium.

4. The disc apparatus according to Claim 1,
wherein the control means adjusts laser power of the
laser light emitted from the laser light source to the disc

recording medium by controlling the driving means at the
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20 condensati on detecting step; second neasuring for

measuring the anount of reflected 1ight at

dew condensation tinme, the amount of received |ight

of the reflected light fromthe disc recordi ng nmedi um

when the occurrence of dew condensation is detected

by the dew 25 condensation detecting step; and - 42

controlling for controlling one of or both of the

| aser power of the laser light emtted on the disc

and a, gain of one kind-otimere of the servo-error

signal formed on the basis of the anmount of reflected

light at normal tine 5 neasured by the first neasuring
tind F 3Ndyihg BABMNMAOf &8R! ed sl gBboRling medium.

dew condensation tinme neasured by the secon

nmeasuring step when the occurrence of dew

condensation is detected by the dew condensation

Met Gbei dgscseppardiusy . adde-dietchae oftacentyol |ing

operation in a disc apparatus according to Cl aim6,

whekerain hehe ormrtaidli Agassepobbnetsl & goimdjfudthe kervo-

r at pit-formation tinme of the |aser |ight

| aser. po !
SrION P&@anﬁéma‘ﬁ? Rhehf STV ETdCRg SHBER IR TRERF NG he

nedE oL SEOROLI0 SRR P L0, o pecordipgpedlum

and the T aser

red®hlag REasQptrolling operation in a disc 20
apparatus according to daime6,

6. A method of controlling operation in a disc apparatus
for forming a playback signal and one kind or more of servo-
error signal by emitting laser light onto a disc recording
medium and receiving the reflected.light thereof, the method
comprising the steps of:

| dew-condensation detecting for detecting the occurrence
of dew condensation in the apparatus;

first measuring for measuring the amount of reflected

light at normal time, the amount of received 1ight of the

reflected light from the disc récording medium when the

occurrence of dew céndensation is not detected by the dew-
condensation detecting step;

second measuring for measuring the amount of reflected _
iight at dew-condensation time, the amount of received light

of the reflected light from the disc recording medium when

“the occurrence of dew condensation is detected by the dew-

condensation detecting Step; and
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wherein the controlling step controls |aser power of
the laser light at pit-formation tine emtted onto the
disc recording nediumused at the time of recording
data on the disc recording nmediumand controls a gain
of the servo-error 25 signal forned in accordance with
the reflected light of the 43 laser light fromthe
di sc recording medium 9. The nethod of controlling
operation in a disc apparatus according to Claim6, 5
wherein the controlling ste&€p <controls |aser power of
the playback laser light emtted onto the disc
recording nediumused at-the time of playing back
datantrom ide @ﬁ%cﬂt%QQthgoH@%PrBr 00 ThEe 1aser
met hod of controlling operation in a disc apparatus
powaeCoEdthg 18s&k al g oMiaftRid ohheéheodis®lakd P gain of
controls a gain of a servo- error signal formed in
onead&dorddanceco s t&if ttee refdvecteadolri ghtnabf fdieed aserhe
light fromthe disc recording nmediumused at 15 the

basdpnefofhpl ayewrf ek ke afdiestiedomivhe @t seormerlortdimey

meag%gggn%y.the first measuring step and theramount of
reflected light at dew-condensation time measured by thé
second.measuring step when the occurrence of dew
condensation is detected by the dew-condensation detecting

step.

7. The method of controlling oﬁeration in a disc
apparatus according to Claim 6,
wherein the controlling step controls to adjust the
laser power at pit-formation time of the laser light emitted

onto the disc recording medium used at the time of recording

'data_on the disc recording medium and the laser power at

non-pit-~formation time.

- 8. The method of controlling operation in a disc
apparatus according to Claim 6,

wherein the controlling step controls laser power of
the laser light af pit—-formation time emitted onto the disc
recording medium used at the time of recording data on the

disc recording medium and controls a gain of the servo-error

signal formed in accordance with the reflected light of'the
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laser light from the disc recording medium.

9. The method of controlling operation in a disc
apparatus according te Claim 6,
wherein the controlling step controls laser power of
the playback laser light emitted onto the disc recording
medium used at .the time of playing back data from the_disc

recording medium.

10. The method of controlling operation in a disc
apparatus according to Claim 6,
wherein the control step controls a gain of a servo-

error signal formed in accordance with the reflected light

of the laser light from the disc recording medium used at

the tiﬁe of playihg back data from the disc recording medium.




