"@PTI CAL DI SK REPRODUCI NG APPARATUS EQUI PPED W TH VARI ABLE GAI N AI\?SLSF F?%EE“
CAPABLE OF ADJUSTI NG AMPLI TUDE OF REPRODUCTI ON SI GNAL" Backgr ounddéfidh&=~3
I nvention The present invention relates to an optical 5 di sk %‘i
reproduci ng apparatus applied to a data signal anplitude control nechanif

in an opticaldisk system FIG 1 is a f+rst bkock diagram show ng a CD- ROM
system (reproduci ng nechani sm for a conventional optical disk reproducing
apparatus. A pickup 12 10 irradiates a | aser beamonto a disk 11 and

receives light reflected by the disk 11. A reproduction signal
corresponding to theo?%ze'alﬂ( EPRGDUCHNE CARPARBTURVEQGI RPERQUELTHat i on

in an anplifier 13 aYtRIABMeCARN AMRLIFIE ABLR ORFABJYSEINGs bi nari zed
into 15 di gi t al AMBRLTYRE OF REPRODPYCTEON cBIENAL" This signal will be
referred to as an EFM signal. The EFMsignal is input to a PLL (Phase
Locked Loop) & sync signal sep2?SkgEeuRd Qf;thgcinventioncyit 15 extracts a
sync clock and a syn | gnal _fromthe EFM si |, and 20 . thereafter
generates a data si gﬁ%}?ég& Tt S }F%ﬂg’é‘?ﬁ 9 %“c%?’f’e?;‘?ron circuit

16 and subj ect edyidle SRR RS 14 S PLARESHPBBY H51 Do £OLLEEL O

amplitude control mechanism in an optical disk system.

FIG. 1 is a first block diagram showing a CD-ROM

system (reproducing mechanism) for a conventional
optical disk reproducing apparatus. A pickup 12

10 irradiates a laser beam onto a disk 11 and receives
light reflected by the disk 11. A reproduction signal
corresponding to the received light is subjected to
waveform equalization in an amplifier 13 and formed
into an RF signal. The RF signal is binarized into

15 digital data by a data slice circuit 14. This signal
will be referred to as an EFM signal. The EFM signal
is input to a PLL (Phase Locked Loop) & sync signal
separation circuit 15. The circuit 15 extracts a sync
clock and a sync signal from the EFM signal, and

20 thereafter generates a data signal. This data signal
is sent to a correction circuit 16 and subjected to
error correction processing by using a correction
RAM 17.

While a disk on which data is recorded in the

25 CD-ROM format is played, the system operates at double
speed or more. The data signal corrected by the
correction circuit 16 is sent to a CD-ROM decoding
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RAM 17. Wile a disk on which data is recorded in the 25 CD- ROM f or mat
i‘s played, the system operates at doubl e speed or nore. The data signal
corrected by the correction circuit 16 is sent to a CD ROM decodi ng - 2-
circuit 18. In this circuit 18, the data signal further undergoes
correction and buffering. The resultant-daka s transferred to a host
conputer 28 outside the ROM drive nechanismat a high speed. Wile 5 a
di sk on which a digital audio signal is recorded is played, data is sent to
an audio A/D converter 27 to be reproduced at nornal speed. In order to

mat ch the operatcbncoitt h8.syInethist firbvitedBectheedatpr sdgaailon speeds,
a sync 10 signal extracted by the PLL & sync_ signal separation circuit
15 is sent to a ﬂtskhﬁﬁténdéﬁgpﬁélC@FF@HF#°QZ?“¢hEu§%gklﬁﬂtorTBSntroI

circuit 22 conpares the abgve sync signal with a clock froma clo
gener ati ng circh?SESt?BtggﬂE?afé Erégﬁ??SFegiﬁﬂaF BB?tcﬁﬁ§PH§efh2§

outside the ROM drive mechanism at a high speed. While
5 a disk on which a digital audio signal is recorded is
played, data is sent to an audio A/D converter 27 to be
reproduced at normal speed.
In order to match the operation of the system
with the respective reproduction speeds, a sync
10 signal extracted by the PLL & sync signal separation
circuit 15 is sent to a disk motor control circuit 22.
The disk motor control circuit 22 compares the above
sync signal with a clock froﬁ a clock generating
circuit 25 to generate a control signal for causing the
15 disk to rotate. That is, this control signal is
supplied to a disk motor 24 through a driver 23
to drive the disk motor 24 in accordance with the
respective reproduction speeds.
A servo system signal read by the pickup 12
20 is sent to a pickup servo circuit 20 through an
amplifier 19. The pickup servo circuit 20 performs
equalization processing of the signal, and then drives
the actuator of the pickup 12 and a pickup feed
motor 21.
25 A system controller 29 is constituted by a
microcomputer. - The system controller 29 controls the

CD-ROM decoding circuit 18, and also controls the

ew



15 disk to rotate. That is, this control signal is supplied to a disk
mot or 24 through a driver 23 to drive the disk nbtor 24 in accordance with
the respective reproduction speeds. A servo systemsignal read by the
pickup 12 20 is sent to a pickup servo circuit 20 through an anplifier
19. The pickup servo circuit 20 performs @&qualization processing of the
signal, and then drives the actuator of the pickup 12 and a pickup feed
notor 21. 25 A systemcontroller 29 is constituted by a

m croconputer. The systemcontroller 29 controls the CD-ROM decodi ng
circuit 18, andPifksPcsarvel sirpait 203fopi akGp shreughi pauilntegfpee a CD
t hrough an intertace_circyit (I'/F circuit) 26 of the m croconputer (system
control I er 29).CEFenis (I/F sd&6RAt 46k Oodi 1BrPaMmiSABGRPREULeED(RERFLS™
system (reproducin hanism for a conventional optical disk reproducing
appar at us. Unliﬁgn?ﬁgfi?Etéaﬂ'

FIG. 2 is a second block diagram showing a CD-ROM
5 system (reproducing mechanism) for a conventional
optical disk reproducing apparatus. Unlike the system
shown in FIG. 1, an AGC (Automatic Gain Control)
amplifier 10 is used for an RF signal processing
system. Since the operation of this system is the same
10 - as that described with reference to FIG. 1, only a
different portion will be described below. The AGC
amplifier 10 incorporates an operation standard, and
this standard value is fixed in each individual system
in most cases. For this reason, in general, the AGC
15 amplifier 10 operates such that the output RF signal
always has a constant amplitude, even if the system
operation speed or the disk is changed.
Since the CD system is essentially an audio
reproducing system, a disk is rotated at normal
20 speed. However, the transfer rate of this system
is lower than that of a general computer storage
medium. In addition, in consideration of recent
reproduction processing of large-volume moving image
data, it is important to increase the transfer rate of
25 the CD system. Recently, it is taken for granted
that the CD system has a double-speed reproduction

mechanism. The reproduction speed is still increasing
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shewn in FIG 1, an AGC (Automatic Gain Control) anplifier 10 is used for
an RF signal processing system Since the operation of this systemis the
same 10 as that described with reference to FIG 1, only a different
portion will be described below. The AGC anplifier 10 incorporates an
operation standard, and this standard valug is fixed in each individual
systemin nost cases. For this reason, in general, the AGC 15

anplifier 10 operates such that the output RF signal always has a constant
anplitude, even if the system operation speed or the disk is changed., Since
the CD system i st%sqé’éarﬂzi"lclﬂjr?/ edidi ¥ HRIGERA s 3R e Rl R kSPeed ot at ed
at normal 20 éhspee However, the transfer rate of this systemis | ower

d.
than that of a gelera™REmutd &2 FAGEeHii trp ¥ i%te 1o

consi deration of nt_reproduction pgocessing of |arge-vol une noving
| mage data, it ibsercleoqrr@onr ar c’?%asljh%qj;%s%l‘?ﬁceetransfer rate of 25 the CD

S, spoei o oSS " LI R ALY i fynea
increasiqg for such high-speed, high-rate transfer. For this :
reason, in the CD system, when a disk is rotated at a
high speed, especiélly the quadruple speed or more,
the quality of the signal reproduced from the disk
deteriorates, resulting in an increase in error rate.
10 As a result, the error rate exceeds a limit beyond
which error correction cannot be performed. A cause
for such a failure may be a band shortage in the RF
signal processing system including the pickup. Owing
to the band shortage, the bitter in an RF signal
15 increases, and the error rate increases. As a result,
the reproduced data signal becomes worthless, and the
disk no longer functions as a CD-ROM. Such a problem
.greatly depends on the quality of the disk. That is,
the degree of the problem varies among the commercially
20 available CD-ROM disks.

It is better if data can be read from a CD-ROM
even at the cost of a low rotational speed of the disk
than no data read. Even a commercially available
CD-ROM drive has a function of reading data by lowering

25 the reproduction speed of a disk.

Assume that a countermeasure against the above

problem depends on only the reproduction speed of



-4- to quadrupl e speed, sextuple speed, and octuple speed. The conpetition
to increase the transfer rate is becomng increasingly fierce. However, the
CD systemis not essentially designed 5 for such high-speed, high-rate
transfer. For this reason, in the CD system when a disk is rotated at a
hi gh speed, especially the quadruple spee® o~ nore, the quality of the
signal reproduced fromthe disk deteriorates, resulting in an increase in
error rate. 10 As a result, the error rate exceeds a limt beyond which
error correction cannot be perforned A cause for such a failure may be a
band shortage i B dA8kRF @bgﬁansprGéé§@¢ﬁgC§W@P§nbﬁn@P§élﬁg QN@Q&WH&ﬂJ

Onm ng to the band shortage, the bitter in an RF sig | ncr eases,

and the error r§PgefAnctbgs&epProguctiopsspeed: |8 P@EF&&&@thHaFQQQlﬁhaI
becones worthle nd e di sk no | r..function
problei1great|ysagﬁands&g dﬁhé AR %yggﬂlgﬁged%§?%'T%QF F§P§S%§C§é§?be of
t he problen1var|es gmong

| l.e CD-ROM_ dj sks.
It is better if°>HSFY &Sndﬁgrﬁggggf%%kpgréﬁiRéﬁFed 2ah! 2Rsi8 case, as oo

5 is apparent, the transfer rate steadily decreases, and
the Cb-drive designed for high-speed reproduction
cannot exhibit its characteristics 100%.
As described above, in the prior art, decreasing
the reproduction speed is the only countermeasure to be
10 taken when it is determined that data cannot be
properly read from a disk. Such a countermeasure
cannot be regarded as a positive countermeasure for a
CD-ROM drive designed for high-speed reproduction.
It is, therefore, an object of the present
15 invention to provide an optical disk reproducing
apparatus having countermeasures against a data read
error which do not depend on only reproduction speeds.
In order to achieve the above object, according
to the present invention, there is provided an optical
20 disk reproducing apparatus having a system for
demodulating a reproduction signal read by pickup means
from a medium on which digital data is recorded,
comprising a variable gain amplifier for amplifying an
amplitude of the reproduction signal from the pickup
25 means in accordance with a control signal, correction
processing means for generating a data signal by

binarizing an output signal from the variable gain



even at the cost of a low rotational speed of the disk than no data read.
Even a commercially available CD-ROM drive has a function of reading data

by | owering 25 the reproduction speed of a disk. Assunme that a
count ermeasur e agai nst the above probl em depends on only the reproduction
speed of -5- a disk. That is, if data c@&nnet be read at quadrupl e speed,

t he reproduction speed is decreased to double speed. |If data cannot stil
be read, the reproduction speed is decreased to nornal speed. In this case,
as 5 S apparenlf,the transfer rate steadily decreases, and the
CD-drive desi gnedPRbiEifHnh-SHERCE BT alRIe%h SEtrivonous brithtghe
characteristics 100% As described apove, in the prior art, decreasing the
reproduction spettd SIMAHnI AT RFEEITRLRY rdenedpkatkpn and (@RERE when i t
is determ ned thay f§g . cannot be properly re froma disk. Such a
count er neasur e canlﬁo_ %em?e%lg?ca%sasjg’%g ao%o')s/]}‘? icgagtacdﬁﬁﬂrbar]rmta%u?%n?@t% D ROM
drive designed fofqdd ORRRADLSEPAPUSS 'k correction result, and
5 system control means for adjusting a gain of the
variable gain amplifier by obtaining the control signal
in accordance with the signal corresponding to the
correction result obtained by the correction processing
means,
10 ' According to the present invention, the amplitude
of the reproduction signal is adjusted by the variable
gain amplifier in accordance with the correction result
signal. That is, an increase in slew rate and a
decrease in error rate can be attained by raising
15 the signal amplitude level without changing the

reproduction speed.

Brief Description of the Drawings

FIG. 1 is a first block diagram showing a CD-ROM

system (reproducing mechanism) for a conventional
20 optical disk reproducing apparatus;

FIG. 2 is a second block diagram showing a CD-ROM
system (reproducing mechanism) for a conventional
optical disk reproducing apparatus;

FIG. 3 is a block diagram showing a CD-ROM system

25 (reproducing mechanism) for an optical disk reproducing
apparatus according to the first embodiment of the

present invention;



It-is, therefore, an object of the present 15 I nvention to provide an
opti cal disk reproducing apparatus havi ng counterneasures agai nst a data
read error which do not depend on only reproduction speeds. In order to
achi eve the above object, according to the present invention, there is
provi ded an optical 20 di sk reproduci’ng-appar atus having a system for
denodul ati ng a reproduction signal read by pickup neans froma nmedi um on
which digital data is recorded, conprising a variable gain anplifier for
anplifying an anplitude of the reproduction signal fromthe pickup 25
means in accordance Wifh & d&ner HloskgAiRITER, FEOFLBH erSE@§§Wh5YﬁE§ﬂg f or
generating a data _signal .by binarizin n_out put signal,.fromthe var.iable
gai n - 6- anpKFPP@%E“E%P%éFFPﬁG“&SESo%?rs990ﬁP&ﬁSgg ek CRETeNS N9ynal |
and perform ng degadulati an-and err on ¢ALMEELLAN BLBSASALAY of Whe data
signal to generate a signa corregbondlng 6 Che correctron resuft, and 5

system cont rol 5§gg§ngo&n@gh%gbhgg a gain of the
5 FIG. 5 is a block diagram showing a CD-ROM system
(reproducing mechanism) for an optical disk reproducing
apparatus according to the third embodiment of the
present invention;

FIG. 6 is a block diagram showing a CD-ROM system

10 (reproducing mechanism) for an optical disk reproducing
apparatus according to the fourth embodiment of the
present invention;

FIG. 7 is a block diagram showing a CD-ROM system
(reproducing mechanism) for an optical disk reproducing

15 apparatus according to the fifth embodiment of the
present invention;

FIG. 8 is a first circuit diagram showing the
detailed arrangement of an error counter in each of the
above embodiments;

20 FIG. 9 is a second circuit diagram showing the
detailed arrangement of an error counter in each of the
above embodiments;

FIG. 10 is a common timing chart showing the
operation of each of the circuits shown in FIGS. 8

25 and 9;

FIG. 11 is a graph showing the gain characteristic

of a variable gain amplifier with respect to a control



variable gain anplifier by obtaining the control signal in accordance with
t he signal corresponding to the correction result obtained by the
correction processing nmeans. 10 According to the present

i nvention, the

anplitude of the reproduction signal is adjusted by the

variable gain anplifier in accordance witB the correction result signal.
That is, an increase in slewrate and a decrease in error rate can be
attained by raising 15 the signal anplitude | evel w thout changing the

reproduction speed. Brief scriptigon qQf the Drawings FIG 1.i.s a . first
¥ whephrem Shpelned
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di sk

conventi onal EERF&aI di sk reproducing apparatus; FIG 3 is a block diagram
S

showi ng a CD

ystém 25 (reproduci ng mechanism for an optical

reproduci ng apparat ugracc@hdiRd,at 8ikBGit! B3hgEHROGhBREIhgOk neNBeRAE I8

i nventi on;
5

10

15

20

25

arrangement of an RF level detector in each of the

arrangements shown in FIGS. 4 to 7;

FIG. 13 is a circuit diagram showing the arrangement

of a digital filter in each of the arrangements shown
in FIGS. 4 to 7;

FIG. 14 is a circuit diagram showing a fixed gain
amplifier, a high-pass filter, and a variable gain
amplifier in each of the arrangements shown in FIGS. 6
and 7; and

FIG. 15 is a flow chart associated with a disk
reproducing system applied to a system controller in
each of the arrangements shown in FIGS. 3 to 7.

Detailed Description of the Preferred Embodiments

FIG. 3 is a block diagram showing a CD-ROM system
(reproducing mechanism) for an optical disk reproducing
apparatus according to the first embodiment of the
present invention. A pickup 12 irradiates a laser beam
onto a disk 11 and receives light reflected by the
disk 11. A reproduction signal corresponding to the

received light is subjected to waveform equalization in

‘a variable gain amplifier 30 (to be described later)

and formed into an RF signal. The RF signal is

binarized into digital data by a data slice circuit 14.
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I nventi on;
(reproduci ng mechanism for an optical

FIG 4 is a block diagram showi ng a CD- ROM system (reproduci ng

mechani sm) for an optical disk reproducing apparatus according to the
second enbodi nent of the present invention; 5 FIG 5 is a block
diagram showi ng a CD- ROM system (reproducigig Jrechani sn) for an opti cal
reproduci ng apparatus according to the third enbodi nent of the present

FIG 6 is a block diagram show ng a CD- ROM system 10
di sk reproduci ng apparatus accordi ng

to the fourth embid mErnadfl Wild eeswferradid &y drd GFM siggreabl ockhe
di agram show ng a CD- ROM system (reproduci ng nechani sm for an opti cal
reproduci ng 15 EFM sdgpardatiss iagpedr diong tRLIt HPHasfe Momkeatiloop) of syres

pr esent

invention; FIG 8 is a first circuit diagram show ng the detai

arrangement of &digaedosepamatdon ¢ iggnti tofl5-he Theowd raviiddi e mxtraxts
9 is a second circuit _diagramshow ng the

FI G

10
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a sync clock and a sync signal from the EFM signal, and
thereafter generates a data signal. This data signal
is sent to a correction circuit 16 and subjected to
error correction processing by using a correction

RAM 17.

In the CD system, in performing error correction
processing, the correction circuit 16 performs Cl
correction processing and C2 correction processing
which is performed by using a Cl correction flag
generated after the Cl correction processing. The C1
correction flag obtained after Cl correction processing
is a flag indicating the error rate of input data from
the PLL & sync signal separation circuit 15. The
quality of the reproduction signal can be determined by
actually monitoring this flag. A C2 correction
flag (including a C2 correction disabled flag or a
compensation flag) can be detected after C2 correction
processing. This flag indicates the correction limit
in this CD system. The limit of the quality of data
read from a disk can be determined by monitoring this
flag.

The present invention includes an error rate
counter 31 to use the.Cl correction flag and the

compensation flag (or the C2 correction flag) described

di sk

di sk
ed



detail ed arrangenent of an error counter in each of the above enbodi nents;
FIG 10 is a comon timng chart show ng the operation of each of the
circuits shown in FIGS. 8 25 and 9; FIG. 11 is a graph showi ng the
gain characteristic of a variable gain anplifier with respect to a control
- 8 signal which is supplied froma systeﬁﬂcontroller to a variable gain
anplifier through an I/F circuit in FIG 3; FIG 12 is a circuit diagram
showi ng the detailed 5 arrangenent of an RF | evel detector in each of
t he arrangenents,_shown |

4 to 7, |s a circuit diagr
Show ng tho. ar r SRg¥ReNt TBP SEEPE: F Farel bPBBFeFnIbaEHRBLSERE oI Eﬁg‘é‘%ﬁnts
Frou i S Bt Botiadbian fhes: oF, SrnbdnkateR Fidbh JRRORRRRRNGRY, 2
each of the arrangeoenss:SPEYA by Eh&Scofrection circuit 16 for
a predetermined period of time. The count value
5 of the error rate counter 31 is supplied to a system
controller 29 through an interface circuit (I/F
circuit) 26 of the microcomputer (system controller
29). The system controllér 29 can determine the
count state of the error rate counter 31. With
10 this operation, the error rate quality of data input
to the CD decoding system can be determined. More
specifically, the error rate guality of a data signal
input to a CD-ROM decoding circuit 18 can be determined.
As described above, the system controller 29
15 can monitor the result obtained by the error rate
counter 31. With this operation, if, for example, the
Cl correction flag count increases, and compensation
flags are being counted, the system controller 29
performs control to increase the gain of the variable
20 gain amplifier 30 through the I/F circuit 26, thus
increasing the amplitude of the RF signal. As the
amplitude of the RF signal increases, the S/N (signal-
to-noise ratio) can be improved. As a result, gain
control of the RF signal (reproduction signal) is
25 performed so as not to generate any compensation

flag. This operation allows the error level of the

reproduction signal to fall within the range in which



and 7; and FIG 15 is a flow chart associated with a disk 15

repr oduci ng system applied to a systemcontroller in each of the
arrangenents shown in FIGS. 3 to 7. Detailed Description of the Preferred
Erfbodi nrents FIG 3 is a bl ock di agram show ng a CD- ROM system (reproduci ng
mechani sm) for an optical disk reproduci n§l20- apparatus according to
the first enbodi nent of the present invention. A pickup 12 irradiates a

| aser beamonto a disk 11 and receives light reflected by the disk 11. A
reproduction signal corresponding to the received, ]jight i.s subjected to
maveforn1equalig%??dﬁa?anSSatlsggcsﬁffﬁﬁlEeﬁ fn¥ 8??ig?c§6a %ngghe
descri bed Iater%e ngd£g£neg Lnto.an RF signal. The RF signal is binarized
into digital da 5y 2 ohT A %??%%'circuit 14. -9- This signal will be

o) S S M oGy 20 HaLe ! ARG RO R
sync clock and @psymg SoaR#: {£0P14Peqd EFMS 9pdemaBferates at a high
5 speed equal to or higher than double speed. The data
" signal having passed through the correction circuit 16
is sent to the CD-ROM decoding circuit 18. 1In this
circuit 18, an error in the above data signal which
could not corrected by the correction circuit 16 are
10 corrected on the basis of a compensation flag.
After buffering, the data is transferred to a host
computer 28 outside the ROM drive mechanism at a high
speed. While a disk on which a digital audio signal is
recorded is played, data is sent to an audio A/D
15 converter 27, and the audio signal is reproduced at
normal speed. .

In order to match the operation of the system with
the above reproduction speeds, a sync signal extracted
by the PLL & sync signal separation circuit 15 is sent

20 to a disk motoxr control circuit 22. The disk motor
control circuit 22 compares the above sync signal with
a clock from a clock generating circuit 25 to generate
a control signal for causing the disk to rotate. This
control signal is supplied to a disk motor 24 through a

25 driver 23 to drive the disk motor 24 in accordance with
the respective reproduction speeds.

A servo system signal read by the pickup 12



thereafter generates a data signal. This data signal 5is sent to a
correction circuit 16 and subjected to error correction processing by using
a correction RAM 17. In the CD system in performng error correction 10
precessing, the correction circuit 16 perfornms Cl correction processing and
C2 correction processing which is perfofmelby-using a Cl correction flag
generated after the Cl correction processing. The Cl correction flag
obtained after Cl correction processing 15 is a flag indicating the
error rate of input data fromthe PLL & sync signal separation circuit 15.
The quality of the ek ceRic? | BECKIR ST ber ikt of K B9 a2 ual |y

monitoring this flag, A C2 ti fl I ncl udi ng, |
i sabl ed 1 ag oramb ot fer 1§00 Bhe ToRug Pagp vt i 1EvHE, T B8 EFFR 0

oot et CeraiuA st bEG-APPLAFLSE L FRREEL 8 b bl 2
by on 00119 e AGat: oftup RiTRERPIZYE 4THRGkgnceaa! udes ar
5 motor 21. The system controller 29 controls the CD-ROM
decoding circuit 18, and also controls the pickup sexvo
circuit 20 for a CD through an I/F circuit 26.
In the above arrangement, much attention is
focused on the fact that the cause that disables the
10 CD-ROM system to read data is often associated with the
S/N or the reflectance of the disk. The slew rate of
an RF signal, i.e., the error rate, can be increased by
increasing the amplitude of the RF signal without
changing the reproduction speed. The above arrangement
15 positively uses this mechanism. Therefore, this system
can sufficiently exhibit its characteristics as a
CD-ROM drive for high-speed reproduction.
As another determination method for the error rate
counter 31, a method which is dependent on only the
20 count result of Cl correction flags may be used. When
the count result of Cl correction flags indicates that
the error rate of an RF signal falls outside the range
in which data can be satisfactorily read, the gain of
the variable gain amplifier 30 for amplifying the RF
25 signal is increased to make the error data after Cl
correction processing fall_within the allowable range.

FIG. 4 is a block diagram showing a CD-ROM system



compensation flag (or the C2 correction flag) described - 10 - above.
The error rate counter 31 cumulatively counts C correction flags or
conpensation flags (C2 correction flags) detected by the correction circuit
16 for a predetermined period of tine. The count value 5 of the error
rate counter 31 is supplied to a systemcordrotler 29 through an interface
circuit (I/F circuit) 26 of the mcroconputer (systemcontroller 29). The
systemcontroller 29 can determi ne the count state of the error rate

counter 31. Wth 10 this operation, the error rate quality of data

i nput to the wbﬁ%@%%&%t@ﬁ%% deran rkiaow ghsngcmnmducyu:q Eg
error rate quali a data signal .inp to a CD-ROM decodi ng_circu

can be detern1neé$ dﬁ%@ﬁq? é&% ssrondmemhndigieny o the can

operation, 11, Fae R RS ‘?f 3% %%”&tei{ge bt 3nd
conpensation flage qedrﬂﬂ:lwrltse%'ddte'ae v@(:% YOG Vd ¥nl ke
5 signal (reproduction signal). That is, this system
differs from the one shown in FIG. 3 in that an AGC
circuit 301 is formed, and a variable gain amplifier 30
is controlled by a control mechanism based on AGC.
This portion will be described below.

10 A reproduction signal from a pickup 12 is input
to the variable gain amplifier 30 and an RF level
detector 40. The RF level detector 40 generates an
RFRP signal indicating the amplitude (ripple) of
the RF signal. The RFRP signal is converted into

15 digital data (RFRP data) by an A/D converter 41. A
subtracter 44 receives the RFRP data and RF level data
as an adjustment target, and calculates the difference
value between these data. 1In this case, the RF level
data is a reference level sequentially determined by a

20 system controller 29 in accordance with the result
obtained by an error rate counter 31.

The difference value from the subtracter 44 is
sent to a digital filter 45. In this filter, RF noise
components are removed from the data of the difference

25 value, and the resultant data is input to a PWM
circuit 46. An analog low-pass filter 47 removes the

carrier component from an output signal from the PWM



perforns control to increase the gain of the variable 20 gain
anplifier 30 through the I/F circuit 26, thus increasing the anplitude of
the RF signal. As the anplitude of the RF signal increases, the S/N
(signal- to-noise ratio) can be inproved. As a result, gain control of the

RF signal (reproduction signal) is 25 - 14perfornmed so as not to generate
any conpensation flag. This operation allows the error |evel of the
reproduction signal to fall within the range in which - 11- data can be

satisfactorily read, w thout decreasing the reproduction speed. Wyen _a di sk
on which data i S1FERdEd&A-i nThRerEPURERPLoEAERALSCRPEYRdS the IpLiahle
operates at a hi%h 5 ) sEeeg equal to or higher than double speed. The
data signal havPR§"pEEBL4ELRT0ddh the correction circuit 16 is sent to the
CD- ROM decoding circuyit 1$¢ [N th% ciécuit 18, an errort'n éﬁ; above data
si gnal which coul d ntt<@b +BE; &8 éetﬁ O¥8r PEERPIRTEPFe U 18 e 10
corrected on thg;bagis 9612o5QMREAIALLORatEAIthe input level of a

5 signal from the variable gain amplifier 30 with
reference RF level data. That is, the CD-ROM system
(reproducing mechanism) having the above arrangement
may be regarded as a feedforward type adjustment
system.

10 FIG. 5 is a block diagram showing a CD-ROM system
(reproducing mechanism) for an optical disk reproducing
apparatus according to the third embodiment of the
present invention. Similar to the system shown in
FIG. 4, the AGC function (AGC circuit 302) is added

15 with respect to the RF signal. The system shown in
FIG. 5 differs from the one shown in FIG. 4 in that the
signal input to an RF level detector 40 is the output
from a variable gain amplifier 30. In this embodiment,
the AGC circuit 302 operates to match the amplitude

20 of the output from the variable gain amplifier 30
with reference RF level data. That is, the CD-ROM
system (reproducing mechanism) having the arrangement
according to the third embodiment is regarded as a
feedback type adjustment system.

25 Similar to the arrangement shown in FIG. 4, in the
arrangement shown in FIG. 5, an error rate counter 31

counts correction result flags obtained by a correction



After buffering, the data is transferred to a host conmputer 28 outside the
ROM drive nmechanismat a high speed. Wile a disk on which a digital audio
signal is recorded is played, data is sent to an audio A/D 15

converter 27, and the audio signal is reproduced at normal speed. In order
to match the operation of the system w+h i%he -above reproducti on speeds, a
sync signal extracted by the PLL & sync signal separation circuit 15 is
sent 20 to a disk notor control circuit 22. The disk notor control
circuit 22 conpar.es the _above sync signal with a clock froma clock

generating ci rcﬁiltrcff}t_t 3 6ge @t system cantgiadar 2% manisiors tthe di sk to

rotate. This control i

signal .i.s supplied to a disk notor 24 through a 25
driver 23 to dr F\?@nﬁzhgagiuﬁ 'ﬁ?ﬁ%‘ﬁzéq ﬁé‘c&ﬂ‘r’%ﬂ%ﬁé’e 36t h Asfemedgiat i ve
< sont to 8 p et syErel ErRRRITRs Y RuniHr e ABRE TR i ckup
servo circuit 2Qspebhpei8ation flags, and corresponding data is

5 generated. In this case, similar to the control
operation in FIG. 3 or 4, the reference RF level data
is changed to increase the amplitude of the RF signal,
i.e., the gain of the variable gain amplifier 30. With
this operation, control is performed to inhibit

10 generation of a compensation flag.

As another determination method for the error rate
counter 31, a method which is dependent on only the
count result of Cl1l correction flags may be used. When
the count result of Cl correction flags indicates that

15 the error rate of the RF signal falls outside the range
in which data can be satisfactorily read, the system
controller 29 changes the RF level data to increase the
gain of the variable gain amplifier 30, thereby making
the error data after Cl correction processing fall

20 within the allowable range.

As compared with the arrangement shown in FIG. 3,
the arrangemenis shown in FIGS. 4 and 5 also allow
amplitude adjustment and the like of the RF signal with
a change in the quality of the pickup over time, and

25 hence are more practical in terms of performance.

FIG. 6 is a block diagram showing a CD-ROM system

(reproducing mechanism) for an optical disk reproducing



equal i zati on processing of the signal, and then drives the actuator of the
pi ckup 12 and a pickup feed 5 notor 21. The systemcontroller 29
controls the CD-ROM decoding circuit 18, and also controls the pickup servo
circuit 20 for a CD through an I/F circuit 26. In the above arrangenent,
much attention is focused on the fact thatlét he cause that disables the 10
CD-ROM systemto read data is often associated with the SIN or the

refl ectance of the disk. The slewrate of an RF signal, i.e., the error
rate, can be increased by |ncrea3|ng the anplitude of the RF SI nal w t hout

changi ng t he reﬁPBGHEFPBna§58§91nﬁh oaﬁaﬁefHPF§Hg§WPﬁng§nt of p € ively

uses this nechanism _ There systen1cag suffi hibit its

characteristi csPh8 ﬁnED%ﬁﬁﬁPgﬁPQe fgilﬁl P aﬁeﬁréﬁﬁ ° ar YRS her
Gependent on onis hanghibh°siglfar, gé’ufcf‘%uf%%rl SEBrPodh %5? s,
used. Wen the, ﬁgﬁﬂéeﬁgﬁ# ?a?&egé @e%p'ognglgﬂﬁwhn%hc§&%§ t4hat, the

error rate of an Irgna S ou e range in i Ch dat'a"can be

e gt P Bt WENESLESRSORAD TR B T
Cl filter (HPF) 306 are arranged along the route from
a pickup 12 to a variable gain amplifier 30. A
reproduction signal from the pickup 12 is subjected to
waveform equalization in the fixed gain amplifier 305.
10 The high-pass filter 306 then removes amplified DC
conmponents from the reproduction signal. The resultant
signal is input to the variable gain amplifier 30
having an AGC arrangement.
FIG. 7 is a block diagram showing a CD-ROM system
15 {reproducing mechanism) for an optical disk reproducing
apparatus according to the fifth embodiment of the
present invention. This system has a feedback type AGC
function similar to the one shown in FIG. 5. This
arrangement differs from the one shown in FIG. 5 in
20 that a fixed gain amplifier 305 and a high-pass filter
(HPF) 306 are arranged along the route from a pickup 12
to a variable gain amplifier 30. A reproduction
signal from the pickup 12 is subjected to waveform
equalization in the fixed gain amplifier 305. The
25 high-pass filter (HPF) 306 removes amplified DC

components from the reproduction signal. The resultant

signal is input to the variable gain amplifier 30.



correction processing fall within the allowable range. FIG 4 is a block

di agram showi ng a CD- ROM system - 13 - (reproduci ng mechanism for an
optical disk reproduci ng apparatus according to the second enbodi ment of
the present invention. Unlike the system shown in FIG 3, the ACGC function
I's added with respect to the RF 5 st gnad (feproduction signal). That
Is, this systemdiffers fromthe one shown in FIG 3 in that an AGC circuit
301 is forned, and a variable gain anplifier 30 is controlled by a control
mechani sm based on AGC. This portion will be described bel ow. 10

A reproduction si gnalt %6 GREANFSNERF 51 Sham dgutF EGS + e "?ﬂf i hike ggi n
Gener at o8 an RERBISCHHIE 1R Eatia 197 WHAh Ao AR Gt Kot R
by an A/ D converear ot of RENAELARL A % ahao sl Horens T s and Rr
level data as apea@iueluaRu WAIH had"d $alULRASR G e Produces
5 a large DC component. More specifically, these
arrangements eliminate the possibility that as the
amplitude of the AC component of a signal read from
such a disk increases, the DC cohponent is also
amplified, and the amplitude output of the AC component
10 exceeds the capacity of the amplifier to reach saturation.
That is, the filter 306 for cutting off the DC component
is arranged between the two amplifiers 305 and 30 to
allow sufficient amplitude adjustment of only the
AC component. In addition, since the fixed gain
15 amplifier 305 is connected to the input terminal of the
filter 306, a fixed gain output from the amplifier 305
can be sent to an RF level detector 40. Therefore,
variations in amplitude with changes in the quality of
the optical pickup over time can be easily detected.
20 FIGS. 8 and 9 are circuit blocks showing examples
of the detailed arrangement of the error rate counter
31 in each embodiment described above. FIG. 10 is a
common timing chart showing both the operations of the
circuits in FIGS. 8 and 9. The circuit in FIG. 8
25 counts and outputs Cl correction flags (Cl1-FLGs)
obtained from the correction circuit 16 in the CD

correction system. The circuit in FIG. 9 counts and



value between these data. In this case, the RF level data is a reference

| evel sequentially determ ned by a 20 systemcontroller 29 in
accordance with the result obtained by an error rate counter 31. The
difference value fromthe subtracter 44 is sent to a digital filter 45. In
this filter, RF noise conponents are removEl fromthe data of the _ _

di fference 25 val ue, and the resultant data is input to a PWMcircuit
46. An anal og Iomfpass filter 47 renoves the carrier conponent from an

out put si gnal fr e 14 -_cirguit 46. The resultant signal
controls the var| a ']-, gﬁ\%/lca‘?ﬁﬁ‘?%’e‘?n a9¢; dFRnEHFR)o M A £ rom the

arrangenent, TG 3OL 0 t o .mtc the level of a 5
signal fromt he varl e‘fgﬁl e%gaclt % @t? \ﬁltrﬁz gelpc?% l%\lfé}i()ét a
That is, the NG, {TES avi n e oV,
arrangenent may be regar as £9§§g§ S et ypgﬁggz SHRut

signals are indicated by "Cl1" and "IP".

5 ' The circuit in FIG. 8 will be exemplified. This
circuit is constituted by a counter 311 for counting C1
correction flags (Cl-FLGs), and a PISO (Parallel In
Serial Out) circuit 312 for outputting the count data
to an external controller (the system controller 29

10 using the I/F circuit in FIG. 1 or the like) through a
PISO. Each of the circuits 311 and 312 is designed to
handle a 13-bit signal.

A system controller 29 in each embodiment described
above supplies a read clock C1-RCK and a load signal

15 C1-LD to a timing generating circuit 313 through an I/F
circuit 26. The timing generating circuit 313 supplies
a clear signal CL to the counter 311. When the PISO
circuit 312 receives pulses of the load signal C1-LD,
Cl correction flag count data Q0 to Q12 (C1-DATA)

20 are serially read out from the PISO circuit 312 in
synchronism with the clock C1-RCK.

The signals C1-LD, C1l-RCK, C1-DATA, and CL in
FIG. 8 are respectively replaced with signals IPF-LD,
IPF-RCK, IPF-DATA, and CL in FIG. 9. The timings of

25 the respective signals are represented by LD, RCK,

DATA, and CL in FIG. 10. 1In response to the data Ql11,

the timing generating circuit 313 supplies the clear



10- FIG 5 is a block diagramshowi ng a CD-ROM system (reproducing
mechani sm) for an optical disk reproduci ng apparatus according to the third
enbodi ment of the present invention. Simlar to the systemshowm in FIG 4,
the AGC function (AGC circuit 302) is added 15 with respect to the RF
signal. The systemshown in FIG 5 differdd fromthe one shown in FIG 4 in
that the signal input to an RF |evel detector 40 is the output froma
variable gain anplifier 30. In this enbodinment, the AGC circuit 302

operates to match the applitude 20 of  the output fromthe variable gain
anplifier 30 mﬂ?@ﬁe%éhc,té’ FS&“? SRINtELR Bl hat is, the CD- ROM system

(reproduci ng nechani havi ng t.he arrang nt according to the third
embodi nent i s regardeda aé"a\;]g’éﬁ‘g:aéﬁl t@’ﬁe%{ﬁglsé’ssttfﬁhtlss?g‘teerﬁr??'h Whlc_h
Simlar to the arys S i, Fl .. 1.n the. arrange shown in
FIG 5, an erro?sr %@%ﬁ&ﬁt@f@% cjc?ur?tys%b(?érsr e‘g't isé’ﬁ"brp&sm ?i 9 “obt ai ned by

ol o ol L0 g B Yot
5 correction signal in the CD system generates one
pulse as a Cl correction flag if at least one C1l
error is present in one frame. The maximum count of
these flags for one second is 7,350. That is, in
order to count flags for one second, "1CB6 (hex)" in
10 hexadecimal notation, i.e., 13 bits in binary notation,
are required. 1In addition, compensation flags are
generated when Cl1l correction and C2 correction cannot
be performed, as described above.
The error rate quality of data received by a
15 correction circuit 16 can be determined on the basis of
Cl correction flag count data. The error correction
processing state of data transferred to the CD-ROM
decoding circuit 18 can be determined on the basis of
compensation flag (or C2 correction flag) count data.
20 The count data read cycle need not be one second,
and may be a predetermined time period dependent
on the réproduction speed or an arbitrary predetermined
fixed-length time period. As count data are accumulated
for a long period of time, the reproduction state at
25 each time can be detected more accurately because
instantaneous influences can be reduced.

Assume that the count data read cycle is set



t.he systemcontroller 29 nonitors the count value of conpensation flags,

and corresponding data is 5 generated. In this case, simlar to the
control operation in FIG 3 or 4, the reference RF |level data is changed to
i ncrease the anplitude of the RF signal, i.e., the gain of the variable

gain anplifier 30. Wth this operation~c@&®rol is performed to inhibit 10
generation of a conpensation flag. As another determ nation nmethod for the
error rate counter 31, a nethod which is dependent on only the count result

of Cl correction flaas be, used. Wen t count result of Cl1 correction
flags indicat esr%tohg?‘%lgwcot%ﬁesfe&%' r St F8SRr SN &U-99%€ out si de

the range in whi a e lsfactorily read,, the system controller
29 changes the ﬁﬁgﬁgv%%ngggggtgﬁ?kgfggggefhe%ﬁgi%%65 hE é ~&5%€ gain
anplifier 30, thg IsNg ot errar aft CL,correction processi ng
fall 20 Wi t Ei Eri\:%tg ﬁggglkillso%gblt&zler é:rr?%g. g%agdrrp??lgdjsv\ln%t 5ol 8 rlja%ﬁé)é)r?e t

shown in FIG 3got hg.ar (#R8eNERLS 98N] Fl GS354 a I ow
anpl i t ude adj ust nent ané theqFRke of thg %F‘s?§3§|k%?3hg§ cggﬁgé in the

quality of the ppekdp awar henge, 13013 25N (msBENCEtaARE FERHE sPlREL.i Calpd N
terms of perfornmance. :
maximum count value is therefore "98" ("62 (hex)" in
hexadecimal notation). The advantage in setting the
read cycle to one sub-code frame is that the system
controller must read sub-codes without fail in terms of
10 system operation. That is, since the error rate is
read at the same time when a sub-code is read, this
system need not have any timer for independently
measuring the read cycle.
If it is determined in accordance with this
15 count data that the error rate information exceeds
a predetermined value, it is determined that the
reproduction state is not preferable. The system
controller 29 then performs control to increase the
amplitude of the RF signal, thus decreasing the error
20 rate to the predetermined error rate or lower.
In the above case, the error rate counter 31
supplies a clock RCK read out by the system controller
29, and reads out serial data. It suffices if this
read processing is completed before the next data is
25 read out. This read processing may be performed at the
maximum speed at which the system controller can

operate.



FI'G 6 is a block diagram showi ng a CD- ROM system (reproduci ng nmechani sm
for an optical disk reproducing 16 - apparatus according to the fourth
enbodi ment of the present invention. This system has a feedforward type AGC
function simlar to the one shown in FIG 4. This arrangenent differs from
the one shown in FIG 4 in 5 t hat ~a #ilxed gain anplifier 305 and a

hi gh-pass filter (HPF) 306 are arranged along the route froma pickup 12 to
a variable gain anplifier 30. A reproduction signal fromthe pickup 12 is

bj ected to wavefo Lization in ,the fixed gain anplifier 305.
The i ghepass {11 ter P58 Shedsr BnraEhaABPPENGAtEE BB UPoRAEEC FERFENE

reproduction si gBake TheriSRILL A1 aSLaRRl ehs! BBULLR, LEURE! Bl gpgaln

anplifier 30 havin ar rafgemnen I's"a I'agram show ng a

B e G
invention. Thistgyeh8M AR$aB16CEHRACKkmpYREi8FC30 through the I/F
5 circuit 26 in FIG. 3. The middle voltage (VDD/2) of
the control signal corresponds to a gain of 1. The
gain of the amplifier 30 linearly changes with respect
to the control signal.
FIG. 12 is a circuit diagram showing the detailed
10 arrangement of an RF level detector 40 in each of the
arrangements shown in FIGS. 4 to 7. An RF input
signal (reproduction signal) INPUT is supplied to
the connection node between diodeé 403 and 404. A
current source 402, the diodes 403 and 404, and a
15 current source 405 are connected in series between a
power supply VDD and the ground potential through an
inverting amplifier 401. A capacitor 406 is connected
between the connection node between the current
source 402 and the diode 403 and a reference potential
20 (VDD/2) to detect the lower peak of the input signal
and obtain a signal Bt. A capacitor 407 is connected
between the connection node between the diode 404 and
the reference potential (VDD/2) to detect the upper
peak of the input signal and obtain a signal Pk. The
25 signals Bt and Pk are respectively buffered by non-
inverting amplifiers 409 and 410 each having a voltage

A}
follower arrangement, and the difference value between



fumction simlar to the one shown in FIG 5. This arrangenent differs from
the one shown in FIG 5 in 20 that a fixed gain anplifier 305 and a

hi gh-pass filter (HPF) 306 are arranged along the route froma pickup 12 to
a variable gain anplifier 30. A reproduction signal fromthe pickup 12 is
subj ected to waveform equalization in the #2xed gain anplifier 305. The 25
hi gh-pass filter (HPF) 306 renoves anplified DC conponents fromthe
reproduction signal. The resultant signal is input to the variable gain

ampl i fier 30. rangenent hown_in FIGS. 7 are
e??egt:ve for a EP?ksbﬂnﬁﬁ?cﬁkaag gﬁﬁllgnéﬂf }%ﬁFﬂeBYe% effgﬁﬂﬁpﬁﬁﬁﬁn and

a small AC conpogﬁgilff eEPidedT ?drg%%$932€2%$?$2 ?I?u Pﬁgt nee and

produces 5 rge conponen gPr angenent s
el imnate the posgj @%b y that as the anplitude of the AC conponent of a
signal read fromsu a di sk increases, the DC conponent is also anplified,

and the anplitude outppg, ofzthe ﬁ«éfﬁ@@?@e@iagram showing the arrangement
5 of a digital filter 45 in each of the arrangements

shown in FIGS. 4 to 7. This filter is an IIR (Infinite-
duration Impulse-response) type digital filter.
Input data RFRP-D is input to an adder 452 through a
multiplier 451 having a coefficient Ka. A signal

10 obtained by delaying the output from the adder 452 by a
time period corresponding to one sampling operation by
a delay circuit 453 and passing the resultant signal
through a multiplier 454 having a coefficient Kb is
added to the input data by the adder 452. Output data

15 RELPF-D is a signal obtained by removing RF noise from
an error signal (a signal for controlling the variable
gain amplifier 30) for changing the level of a signal
RFRP.

FIG. 14 is a circuit diagram showing the fixed

20 gain amplifier 305, the high-pass filter'306, and
the variable gain amplifier 30 in each of the arrange-
ments shown in FIGS. 6 and 7. The fixed gain amplifier
305 has frequency characteristics for waveform equali-
zation. The high-pass filter (HPF) 306 is realized

25 by inserting a capacitor between the fixed gain
amplifier 305 and the variable gain amplifier 30 on the

output terminal side of the fixed gain amplifier 30S.



10~ exceeds the capacity of the anplifier to reach saturation. That is,
the filter 306 for cutting off the DC conponent is arranged between the two
anplifiers 305 and 30 to allow sufficient anplitude adjustnent of only the
AC’conponent. In addition, since the fixedgain 15 anplifier 305 is
connected to the input termnal of the filter 306, a fixed gain output from
the anplifier 305 can be sent to an RF | evel detector 40. Therefore,
variations in anplitude with changes in the quality of the optical pickup

over tine can befagid apiRieHrthngtihent is to JPe@ated saftth kleate circuit
bl ocks showi ng exanples of the detailed arrangenent of the error rate

counter 31 in eate adwesd "ehtardeaputechoadeowd 0l Ghel Eiizeda gaoimon ti mi ng
chart showi ng both the operations of the circuits in FIGS. 8 and 9. The
circuit in FIG éhpSfier I0funtss detrbahedtes r&hldere eat i26C fdagm{tICISFLGs)
obtained fromthe correction circuit 16 in the CD correction system The
circuit in FIG & doustetegmine an &djustments sdanadr AEAN diox [Hhe (| P- FLGs)

obtained fromthe
5 variable gain amplifier 30, the arrangement can be

regarded as the feedforward type shown in FIG. 6. If
the above arrangement is to operate such that the
level of an output node N2 of the variable gain
amplifier 30 is detected to realize an AGC circuit so
10 as to determine the adjustment signal ACON for the
variable gain amplifier 30, the arrangement can be
regarded as the feedback type shown in FIG. 7.

FIG. 15 is a flow chart associated with a disk
reproducing system applied to the system controller 29
15 in each of the arrangements shown in FIGS. 3 to 7.

In the reproduction mode, the compensation flag
count value or Cl correction flag count value of the
error rate counter 31 is monitored to determine the
presence/absence of a éompensation value (step 131). In
20 this case, the compensation value is a count value
larger than a given allowable compensation flag count
value or Cl correction flag count value.
If the above compensation value is not generated,
i.e., the compensation flag count value is "0O", or
25 the C1l correction flag count value falls within

the allowable range, the flow advances to the next

step. If a compensation flag is generated, i.e., the



cofrection circuit 16. The circuits in FIGS. 8 and 9 have the sane
arrangenment except that input and output signals are indicated by "Cl1" and
"IP'. 5 The circuit in FIG 8 will be exenplified. This circuit

I s constituted by a counter 311 for counting Cl correction flags (Cl-FLGs),
and a PISO (Parallel In Serial Qut) circui44312 for outputting the count
data to an external controller (the systemcontroller 29 10 using the
I/F circuit in FIG 1 or the like) through a PISO Each of the circuits 311
and 312 is designed to handle a 13-bit signal., A systemcontroller, 29 in

each enbodi ment FERSIHIALAAAE P ey Y df AYek" T K R G 1 oad

[ | 15 Cl- 1D t.o. tim tJ ' [t 313 t h I/ F

i Poui t 26 The SOTHS KEher IR RPTy 1S Srdsils 15 ATAE ol oL to
th t 311. t.he. ' ' ' ; d
Signal CLLD,  Cragte TR J¥ Aol Y Tl el 16
serial 1y 1 ead ouie 4o RO £t LA Ty AYICTEOMIsy Widde [ he ol ock

Cl- RCK. The signals Cl1-LD, Cil-RCK,~™ Cl- and 'CL in FIG 8 are

respectively repiafed wd il nalde |1RvydiDof Ritd@E d iRjmdATdanme Kd i n
FIG 9. e timngs of

raised infinitely, the amplitude of the RF signal is

determined depending on whether the maximum gain

control is imposed on the variable gain amplifier 30

(step 133). 1If the amplitude of the RF signal is not
10 raised to the maximum level, the presence/absence

of a compensation value is checked again. If no

compensation valﬁe’is generated, the flow shifts to the

next routine. If this condition is not satisfied, the

step of raising the RF amplitude gain (step 132) and
15 the step of checking the level of the RF signal

(step 133) are repeatedly performed.

When a compensation value is generated even after
the RF amplitude is maximized (the gain of the variable
gain amplifier 30 and the RF level as an adjustment

20 reference level are maximized), the step of decreasing
the rotational speed_of the disk (step 134), which is
performed in the conventional system, is performed for
the first time. After this routine for decreasing the
rotational speed of the disk, the above processing is

25 repeated again.

The processing shown in FIG. iS may be constantly

repeated in the reproduction mode. Alternatively, this



25 the respective signals are represented by LD, RCK, DATA, and CL in

FIG 10. In res

ponse to the data Ql1, the timng generating circuit 313

supplies the clear - 19 signal CL to the counter 311. The data unit
the CD systemis one frane, which is constituted by 32 synbols (1 synbol

8 bits). There
correction sign

flag if at least one Cl error is present in one frame. The maxi num count of

are 7,350 frames per second@X normal speed). The 5
al in the CD system generates one pulse as a Cl correcti

these flags for one second is 7,350. That js, in order to count flags f
bne_second. * 1CBSCREPLAY faty be ParSRIMed i HRUStaRR e hter e

bi nary notation
gener at ed when

descri bed above
correction circ

Sl e I LR I UL T
cohtgcdnkd 2gat & Ayaly t(% ?g%&&%ﬂ%}?%@%ﬁe Ihitial

Uit 16 can be ‘determn asi s

count data. TheRifigh &¥teSCld sk replacing operation.

5

10

15

20

25

Cl correction flags allow determination of
the reproduction state of a disk whic¢h cannot be
determined on the basis of only compensation flags.

Such determination processing can be effectively

in

on

or
in

performed if the system controller 29 has a predetermined

upper limit, and raises the amplitude level of the RF
signal when the Cl correction count exceeds the upper
limit until the count falls within the allowable range
below the upper limit. The compensation flag indicates
the correction limit of the correction circuit 16.

When errors occur in excess of this correction limit,
it can be determined for the first time that a data
read operation cannot be performed. If this flag is
generated, the disk ceases to function as a CD-ROM, and
the flow of processing must shift to a processing
routine requiring much time, such as restarting seek
processing or RF signal adjustment. If, however, Cl
correction flags are monitored to determine the
reproduction state, reproduction immediately below the
correction limit and the like can be avoided. This
saves an unnecessary time taken to restart seek
processing, RF signal adjustment, or the like.

With the application of the present invention,

1 correction flag



processing state of data transferred to the CD-ROM decoding circuit 18 can
be determ ned on the basis of conpensation flag (or C2 correction flag)
count data. 20 The count data read cycle need not be one second,
and may be a predeterm ned tinme period dependent on the reproduction speed
or an arbitrary predeternined fixed-lengt2&ime period. As count data are
accunul ated for a long period of tine, the reproduction state at 25

each time can be detected nore accurately because instantaneous influences

can be reduced. aﬁg@i@ . t he_.cqunt ta read cycle is set - 20 - to
one sub-code frane. In(#um S Sta oené"q%b-aco]fer‘-f%ﬁ‘?’%%i%q% bR 08 franes,
and this one sulGqd: errSroer_s% di% he read cycle. One sub-code

(= 1

corresponds to 13.3 (nsec frames [err] 7.35 kHz) at normal 5
VAl ue' i o therefore * o8 T D CReR o Tk e R e BT G0N age
in setting the peagdentCliaviehtalfh,s W KAl IAParie WRLHNE sy SR
5 optimal error rate for each disk can be formed, and
data can be read fiom each disk at a maximum allowable
rotational speed with an optimal error rate, thereby
providing an optical disk reproducing apparatus which

can realize a stable, high-speed CD~ROM drive.



control l er nust read Sub-codes without fail in terns of 10 system
operatio ﬂ' e the error rate is read at the sanme tinme when a
sub- code lwl mﬂj"m””ﬂ }mstem need not have any tiner for independently
neasuri ng*t he rlead cycl e. it s determined in accordance with this 15
count data that the error rate i nf or mati od7exceeds a predeternined val ue,

It is determned that the reproduction state is not preferable. The system
controller 29 then perforns control to increase the anplitude of the RF
signal, thus dec eaS|ng ihe errqr 20 rate to the predeterm ned error

rate or |ower. thésaS pemedsdSithe error rate counter 31 supplies a
clock RCK read out b and rea eri.al data

It suffices if this eadgﬁréggégﬁﬁggﬁ§ 05ﬁ8F8388188f8P83Fﬁ%9te VdiPads 25
read out. Th'sﬁﬁgég P ?%eag 1B%.78Y 3R egegggggggcg&ohhgig%éuﬁgggapeed at

whi ch the systentcontro can Qopera
by pickup means from a medium on which digital data is

5 recorded, comprising:

a variable gain amplifier for amplifying an
amplitude of the reproduction signal from said pickup
means in accordance with a control signal;

correction processing means for generating a data

10 signal by binarizing an output signal from said
variable gain amplifier, extracting a clock synchronous
with the data signal, and performing demodulation and
error correction processing of the data signal to
generate a signal corresponding to the correction

15 result; and

system control means for adjusting a gain of said
variable gain amplifier by obtaining the control
signal in accordance with the signal corresponding to
the correction result obtained by said correction

20 processing means.

2. An apparatus according to claim 1, wherein
the signal corresponding to the correction result
obtained by said correction processing means is a
correction result flag, and said system control means

25 includes correction result flag measuring means for
cumulatively measuring the correction result flag for a

predetermined period of time, and generates the control



FI'-G 11 is—a graph—shewrng the gain characteristic of the variable gain

anplifier ' t to the control signal supplied fromthe system
controll erﬂmﬂ!"ymﬁmwl e gain anplifier 30 through the I/F 5

ciTcuit 26 g m ddl e voltage (VDD 2) of the control signa
corresponds to a gain of 1. The gain of tR8 anplifier 30 linearly changes
with respect to the control signal. FIG 12 is a circuit diagram show ng

the detailed 10 arrangenent of an RF | evel detector 40 in each of the

arrangenments shown in FIGS. 4 to 7. An FF hnput signal regro ction
signal) | NPUT i§1§ﬁ%£|+%daF8°Fﬁén88nHéE i GAenBEasSBEEHEBH GP8HEE 403 and
404. A current sSQurc¢ t he .di.odes 403 and 404, nd a 15 . current
Sour co 405 are dBhhERed By baTar LB ERc i ResiNE: £1RG Redduping CHlC

gr ound potentia&eggéough an inverting anplifier 401. A capacitor 406 is
connect'ed bet ween e connecti on node between the current source 402 and

the di ode 403 and a gef exanggoROLenti alodlaing c6VPPAZR 50 URLEGEAl he | over

peak of the input signal and obtain a signa A papaC|for 4
connect ed bet weghi§ heys08McebhBPoN0MEaRS! 1RETuEES ShOfEC404r8ndet BEr

reference potential (VDD/2) to detect the upper
setting a signal which changes in accordance with the
measurement result obtained by said correction result
flag measuring means as a reference signal level, and
generating the control signal for said variable gain
10 amplifier by using the reference signal level.
4. An apparatus according to claim 2, wherein
said correction result flag measuring means includes a
feedforward type AGC circuit for generating a reference
signal level in accordance with the measurement result
15 obtained by said correction result flag measuring
means, and generating the control signal for said
variable gain amplifier in accordance with a difference
between an input signal level of said variable gain
amplifier and the reference signal level.
20 5. An apparatus according to claim 4, further
comprisings
a fixed gain amplifier which is arranged on
an input stage of said variable gain amplifier and
receives the reproduction signal from said pickup
25 means; and
a high~pass filter arranged along a route between

an output of said fixed gain amplifier and an input of



peak of the input signal and obtain a signal Pk. The 25 signals Bt and
Pk are réspectively buffered by non- inverting anplifiers 409 and 410 each

havi ng a arrangenent, and the difference value between
- 22 - H“\lﬁﬂﬂ“'““’ “m“ is calculated by a differential anplifier 411.
he resultanthata s %utput from"OQUTPYUT"29FI& 13 is a circuit diagram

shomﬁng the arrangenent 5 of adigital filter 45 in each of the
arrangenents shown in FIGS. 4 to 7. This filter is an IR (Infinite-

duration I npul se-response gita Llter. Input data RFRP-D i s input
to an adder 452 fﬁlguﬁﬁr gﬁ%%tFBFPe?mﬁgigﬁﬁﬁrng a coefficient Ka. A signal

rvepens T o TR AT i

correspondi ng to one sanp peratron

éﬂﬁeéefg'iﬁ?iﬁbﬁ?f%a%iéﬁy GnEral Ronge HifIRba Ffehack LS |

signal obtai ned dyré@iPVEHS &Eh@?héfn&rgn}eference signal level in
5 accordance with the measurement result obtained by said
correction result flag measuring means, and generating
the control signal for said variable gain amplifier to
match an output signal level of said variable gain
amplifier with the reference signal level.
10 7. An apparatus according to claim 6, further
comprising:
a fixed gain amplifier which is arranged on
an input stage of said variable gain amplifier and
receives the reproduction signal from said pickup
15 means; and
a high-pass filter arranged along a route between
an output of said fixed gain amplifier and an input of
said variable gain amplifier.
8. An optical disk reproducing apparatus
20 comprising:
pickup means for obtaining a reproduction signal
from a medium on which digital data is recorded;
a variable gain amplifier for amplifying an
amplitude of the reproduction signal from said pickup
25 means in accordance with a control signal;
correction processing means for generating a data

signal by binarizing an output signal from said



an error_signal_(a signal for controlling the variable gain anplifier 30)
for changing the level of a signal RFRP. FIG 14 is a circuit diagram

show gain anplifier 305, the high-pass filter 306, and
t he vﬂmﬂgmmunﬁﬂlﬁﬁmlfler 30 in each of the arrange- nments shown in FIGS.
6 and 7. The fi"xed ghin anplifier 305 has3frequency characteristics for

waveform equali- zation. The high-pass filter (HPF) 306 is realized 25
by inserting a capacitor between the fixed gain anplifier 305 and the

i abl ' AR 30. he . i d f f d
ool 111 or 305, vRriable sRiflanslifse 2? %%ﬁ heare; & ?asgsﬁtefips heGen Bha
the level of anguhpuhon@deaNLighatheah grgaml GPhbhbah1 383 chea gtect ed

to realize an A circuit so (0] de ne an a ment sig for

the 5 varla@keogabereaekaéheEfégesshﬁgaafaegsnaakacagghslreaarded as

t he f.eedforward type shown in he above arrangénent is to
operate such thgknkP8te a signal corresponding to the correction

5 result; and
system control means for controlling said variable
gain amplifier by obtaining the control signal in
accordance with the signal corresponding to the
correction result obtained by said correction processing

10 means.

9. An optical disk reproducing apparatus
comprising:

pickup means for obtaining a reproduction signal
from a medium on which digital data is recorded;

15 a variable gain amplifier for amplifying an
amplitude of the reproduction signal from said pickup
means in accordance with a control signal;

correction processing means for generating a
data signal by binarizing an output signal from said

20 variable gain amplifier, extracting a clock synchronous
with the data signal, and performing demodulation and
error correction processing of the data signal to
generate a correction result flag;

correction result flag measuring means for

25 cumulatively measuring correction result flags generated

by said correction processing means for a predetermined

period of time; and



[eve1¥of-an'dufﬁﬁf—ﬁaag N2 of the variable gain anplifier 30 is detected to

reali [ ““aso 10 as to determ ne the adjustnent signal ACON
for tialw*\m‘mmtw nplifier 30, the arrangenent can be regarded as the
f eedb ype showh im FIG 7. FIG 15 is a flow chart associated with a
di sk reproduci ng system applied to the-systlem~controller 29 15 I n each
of the arrangenents shown in FIGS. 3 to 7. In the reproduction node, the

conpensation flag count value or Cl correction flag count value of the

error rate counter 31 is nonit reqzto det%%nine helaﬁﬁ§ence/ bsenc %; a

conpensation val ue (???%eTBfP?'rﬁ geans Lo §OREEI RS E&Sen$dti®oh Sal ue

Is a count val ue_l.ar . a.qQl C ti fliag.count

val ue or Cl cor?géﬁi%%%Pﬁggg%bgﬂi%%%F%é&qﬁgbkﬁg %gggg%gbﬁpgﬁgﬁ ?6h val ue is

not generated, lacRordaieCHIRANIN HeabutBneAUNt-ekBh e dhtaited Yy FAi
n PF ﬁ%ﬁ ﬁ' Rbe

the O correctio ag count val ue s wthin the allowable ra t he

Ilhow advances te@olrhachesh $b8Rit! fF1aoCarasNsahigonehindy is generated, i.e.,
e

5 10. An apparatus according to claim 9, wherein
said system control means includes an AGC circuit for
setting a signal which changes in accordance with the
measurement result obtained by said correction result
flag measuring means as a reference signal level, and

10 generating the control signal for said variable gain
amplifier by using the reference signal level.
11. An optical disk reproducing apparatus
comprising:
pickup means for obtaining a reproduction signal
15 from a medium on which digital data is recorded;

a variable gain amplifier for amplifying an
amplitude of the reproduction signal from said pickup
means in accordance with a control signal;

correction processing means for generating a data

20 signal by binarizing an output signal from said
variable gain amplifier, extracting a clock synchronous
with the data signal, and performing demodulation and
error correction processing of the data signal to
generate a correction result flag;

25 correction result flag measuring means for
cumulatively measuring correction result flags generated

by said correction processing means for a predetermined



-. 24——conpensation-flag count value is not "0", or the Cl1 correction flag

count xceeds the all owabl e range, adjustnent is perfornmed to raise
t he aiﬂi ﬂ@ﬂ Il ﬂa " lthe RF signal (step 132).. In this case, 5 si nce
the a the RF signal cannot be raised infinitely, the

anplitude of the RF signal is deterni ned 8penrdi ng on whet her the maxi mum
gain control is inposed on the variable gain anplifier 30 (step 133). If
the anplitude of the RF signal is not 10 rai sed to the maxi mum | evel
t he presence/ absengce of a conpensation value is checked again. If no
conpensat i on vaPBEiPe §&€n&iBEéd, the flow shifts to the next routine. |f

t hi diti ' t .satisfied, the st f I sing.the RE | itud '
(stop 152) and 15 | Si3PRL° SPESDE BRBBR AQr AEMPEOBING: o RETRECE nl

(510 199) ane ReBaguedblaRhr BRdVORD 3, SOERCRialLon, Vakiaulh 9505 o

even after the anpl i varia gai n

anplifier 30 andnbhes rlgﬁehcéﬁragnﬁgjuikﬁeghez easurgh%b%[%%%&lkevel are

maxi m zed), the step of decreasing the rotational spee I sk (step

134), whigch is pethenhBBIbY"shhE E6PYERtEBAAke8YTteFlabSmaRELR N O

means; and

a feedforward type AGC circuit for controlling
said variable gain amplifier by generating the control
signal in accordance with a difference between an input

10 signal level of said variable gain amplifier and the
reference signal level generated by said signal setting
means.

12. An apparatus according to claim 11, further
comprisings:

15 a fixed gain amplifier which is arranged on an
input stage of said variable gain amplifier and
receives the reproduction signal from said pickup
means; and

a high-pass filter arranged along a route between

20 an output of said fixed gain amplifier and an input of

said variable gain amplifier.
13. An optical disk reproducing apparatus
comprising: |
pickup means for obtaining a reproduction signal
25 from a medium on which digital data is recorded;
a variable gain amplifier for amplifying an

amplitude of the reproduction signal from said pickup



the first time. After this routine for decreasing the rotational speed of
the di sk, the above processing is 25 repeat ed agai n. The processing

shovvn”mlr e constantly repeated in the reproduction node.
Al ter l I ”HEV" - 25 - processing may be performed at predeterm ne
| se

i nterval st (rel at

y long time) determned3by-the systemcontroller 29,

may be performed only in the initial period after a disk repl acing

oper ati on.

5

Cl correction flags all ow determ nation of the

reproduction state of a di sk which capnot be deterninedégn t he basis of

only conpensati JREHgEN ZEEHTIRRE? i hiRi BnCPRBERL sFHE"

h be effectively

performed if the systemcontroller has

29 a grede erm ned 19. YRPE"
limt, and raises t he*QpPFtHOR PECEFSHHY HE st@ha¥RRER-1AE &1
ti t th limt ti h ithin th
a1 ovabl o range SEYRRLURE BHBSFLEIRS AR IRE R uhpengatFohE P a5 B cates th
correction l'n1tvggiéﬁfeCaéfgcéﬁﬁfifiéfyléxéﬁhcting a clock synchronous

5

10

15

20

25

with the data signal, and performing demodulation and
error correction processing of the data signal to
generate a correction result flag;

correction result flag measuring means for
cumulatively measuring correction result flags generated
by said correction processing means for a predetermined
period of time;

signal setting means for generating a reference
signal level for adjusting a gain of said variable gain
amplifier in accordance with the measurement result
obtained by said correction result flag measuring
means; and

a feedback type AGC circuit for controlling
said variable gain amplifier by generating the control
signal to match an output signal level of said variable
gain amplifier with the reference signal level generated
by said signal setting means.

14. An apparatus according to claim 13, further
comprising:

a fixed gain amplifier which is arranged on an
input stage of said vgriable gain amplifier and
receives the reproduction signal from said pickup

means; and

d
or

e



When errors occur in excess of this correction limt, it can be
deter e first time that a data read operation cannot be
performwwﬂgﬂmﬂ [ﬂ“ is generated, the disk ceases to function as a
CD: ROM *an processing nust shift to a processing 20
routine requiring nuch time, such as rest aBti ng seek processing or RF
signal adjustnent. If, however, Cl correction flags are nonitored to
determ ne the reproduction state, reproduction innediately bel ow t he
correction limt and thg,lhke can bz avoi ded. TH sq
unnecessary tine takeft PdInsBage; fddLRT ATTALGP lﬁﬁgsﬁgﬁgp Eafﬁgtﬁ%%h or

he like. Wth th f, t.h
(he 11ker Wb UG BB Lgalion ol LhS A BEGOL LBVOLGupy o osctor

i Zzed eac

has been describ b ogdi;s A9 resent invention, a systeﬁt
capabl e of obtalﬁgﬁa Qgﬁgaﬁig 5§p9iﬁ%plg??o? rate for each dISk can be
formed, and data Canlge r8adopteeheagisili skpdbdaciRy Eppadhtawakiqaipped
5 with variable gain amplifier capable of adjusting
amplitude of reproduction signal, substantially as

hereinbefore described with reference to the

accompanying drawings.



rotational speed with an optimal error rate, thereby providing an opti cal

di sk reproduci ng apparatus which can realize a stable, high-speed CD ROV
drive. 27 What is claimed is: 1. An optical disk reproduci ng apparat us
having a system for denodul ating a reproduction signal read by pickup neans
froma nmediumon which digital data is 5 35 recorded, conprising: a
variable gain anplifier for anplifying an anplitude of the reproduction
signal fromsaid pickup means in accordance with a control _signal ;

correction processing means for oeneratlno a data 10 naI by

bi nari zi ng an out put sig - the, Pis =L ERs a Pfl extracting a

e et o o bt fﬁfg“&ﬁé o

adj usting a gain of

j
0\1

oLl
=

An apparatus for an optical disk reproducing

5 apparatus is disclosed, which allows positive counter-
measures against data read errors without depending on
only an operation of decreasing the reproduction speed,
thus positively maintaining high speed reproduction.
This system incorporates an error rate counter (31) for

10 monitoring error flags which can be detected in error
correction processing, and a variable gain amplifier
(30) for adjusting the amplitude of an RF signal. A
system controller (29) constantly monitors error count
data to determine the error rate of a disk in the

15 reproduction mode from moment to moment. When the
error rate exceeds a certain level at each reproduction
speed, the amplitude of an RF signal from the variable
gain amplifier (30) is increased to set the error rate

to a level at which data can be properly read.



variable gain anplifier by obtaining the control signal in accordance with
t'he signal corresponding to the correction result obtained by said
correction 20 processi ng neans. 2. An apparatus according to claiml,
wherein the signal corresponding to the correction result obtained by said
correction processing nmeans is a corref}i@n result flag, and said system
control neans 25 I ncl udes correction result flag nmeasuring neans for
cunul atively neasuring the correcgrer—tgsul| for a predeterm ned
period of tine, and generates_thejcongrql S | in accordance with the
measur enent result obtainéﬁ bﬂEsa d qgrréﬁtion_ﬂ flag measuriQg neans.
3. An apparatus accordinglto ai n 2, owWet gi ks said system contr ol
means i ncludes an AGC cirgit r gtgi Hg 4 %&I whi ch changes in
&8

accordance with the neasulenme resnld dgbt 4 said correction, result

flag measuring neans as a |fref ren:éF§fbral and generating t

control signal for said I apl e atE[ —
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10. anplifier by using the reference signal level. 4. An apparatus
according to claim2, wherein said correction result flag neasuring neans

i ncludes a feedforward type AGC circuit for generating a reference signal

| evel in accordance with the neasurenent result 15 obt ai ned by said
correction result flag neasuring nmeans2/a®d generating the control signal
for said variable gain anplifier in accordance with a difference between an
i nput signal |evel of said variab and the reference signa
| evel . 20 5. Amxapper at cai m4, further
conprising: a fixed gain &plifie de®¥ on an input stapd of
said variable gain anplifiar and oduction signal from said

pi ckup 25 means; and ma¢g§§| ded al ong a route between
an out put of said fi xed gal n ampl i f t of - 29 - %ESd
variable gain anplifier. d |
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6. An apparatus according to claim?2, wherein said systemcontrol neans

I ncl udes a feedback type AGC circuit for generating a reference signal

|l evel in 5 accordance with the nmeasurenent result obtained by said

cortection result flag neasuring nmeans, and generating the control signal
for said variable gain-anplifier to matghi@an out put signal |evel of said
variable gain anplifier with the r Lgnal _level. 10 7.
An apparatus according to claim®, donmpat sfng: a fixed gain

anplifier which is arrangeg on@n taade oﬁs i@ vari abl e gain
anplifier and receives theireprodufti ~gnal égo ¥ai d pi ckup 15
nmeans; and a hi gh-pass fil ger an@gqgalong poufe between an out of
said fixed gain anplifier " hiitS seig;Ear able gain anplifier. 8.

An optical disk reproduci ng apgara
obtaining a reproduction groratf r
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25 - means
nmeans for generating a data s
30 variable gain anplifier,

I gnal

in accordance with a control

si gnal ;
by binarizing an out put signal
extracting a clock synchronous with the data

correction processing
fromsaid

signal, and perform ng denodul ation and error correction processing of the
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meaps in accordance with a control
generating a data signa
vari able gain anplifier,
si gnmal ,

data signa

si gnal ;
by binarizing an out put signal
extracting a clock synchronous with the data

and perform ng denodul ati on and error correction processing of the
to generate a correction resyhb flag; correction result flag

correction processing nmeans for
fromsaid 20

nmeasuri ng neans for c rel, I ng correction result flags
generated by said corr cti 'rocggsigﬁ gr a predetermned period of
time; and - 31 - t er@co troEEnL 8irolling said variable gain
anplifier by generathg tqé C ntrcb 51 g pccordance with the
nmeasurenment result ob I ] result flag neasurlnguﬁbans
5 10. An ap ra C§§E§I 9, wherein said system
control neans includes|an PGC|cirCui tJ ng a signal which changes in
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flag nmeasuring neans as a reference signal

cont r ol
si gnal

si gnal

| evel . 11. An opti cal

means for obtaining a reproduction signal
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period of tine; signal setting means for generating a reference signal

| evel for adjusting a gain of said variable gain anplifier in accordance
with the neasurenent result 5 obtai ned by said correction result flag
measuri ng nmeans; and a feedforward type AGC circuit for controlling said
vari able gain anplifier by generating the control signal in accordance with
a difference between an input 10 si’dd& | evel of said variable gain
anplifier and the reference sfgnar flevd ated by said signal setting
means. 12. An appar at ys ageor di ngedt q_cl further conprising: 15

a fixed gain amplifi e whezh |s a&}$gbe bwput stage of said variable
gain anplifier and regpivé§ t1elr§£r” | §hal from said pickup ans;

and a high-pass filte ME I bet ween 20 an out put of
said fixed gain anplifi er JTand a@ﬁf&w
An optical disk reproducing apparatu

variable gain anplifier. 13.
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pi ckup neans for obtaining a reproduction signal 25 froma medi um on
which digital data is recorded; a variable gain anplifier for anplifying an
anplitude of the reproduction signal fromsaid pickup - 33 neans in
accbrdance with a control signal; correction processing nmeans for
generating a data signal by binarizing an output signal fromsaid variable
gain anplifier, extracting a clock syncB/éfous 5 with the data signal,
and perform ng denodul ati on and ¢rror correcttron progessing of the data
signal to generat rrection hesujt— UNTERectjon result flag
measuri ng nmeans fg?ﬁggﬁulativelF:gbagirpggg¥%rrectioﬁvggéult fl ags
generated 10 by said correctjonQ@roecessing n€d@sffor a predeterm ned
period of tinme; signal sett}ng ang r—gener aur ng ref erence si gnal

;T

| evel for adjusting a gain |of said jafilable gain fnplifier in accordance
wi th the neasurenent result] 15 dbfained b
nmeasuri ng

gajd correction result flag
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megns; and a feedback type AGC circuit for controlling said variable gain
amplifier by generating the control signal to match an output signal |evel
of said variable 20 gain anplifier with the reference signal |evel
gerferated by said signal setting neans. 14. An apparatus according to claim
13, further conprising: a fixed gain amgtidier which is arranged on an 25

I nput stage of said variable gain anplif\er and receives the reproduction
signal from said pi ckug neans; and 34 hi gh-pass filter arranged al ong

a route between an out®MNF said fijed gaiN amplifier and an input of said
variabl e gain anplifi eVARIABLBGAIP: i dal di.sk \eproduci ng appar atus equi pped
with variable gain anpAMPLAFIERpabl d fof —=mjast g anplitude of reproduction

signal, substantially as herei nbeforg describeb th reference to the
|

FIG 11 VDO/2

CONTROL SIGNAL (V)

iNPUT

~406 J
h(voo/z) >J~—OUTPUT
404 T\.407B | Pk % 411
4os«§‘ 40

F16 {2

{Ka) 452
RFRP-D> + ~ RFLPF-D

451 D

433

FI1G 13 )

30
4L 308 Ni l N2

5
306

!
Y
b

FIG 14 i

ACON



acconpanyi ng draw ngs.
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