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In this case, an audio signal processor In the form of circuit 1 digitally
converts an input analog - The present invention relates to a data re-
audio signal, encodes it into a PCM signal. forms a [err]oducing apparatus
and, more particularly, to a   serial data string from the encoded data,
and then data reproducing apparatus suitably adapted for   5   modulates
data  "0" as a signal of 2.9 MHz fre- reproducing recorded data from a
magnetic tape    quency and data "1" as a signal of 5.8 MHz. which is
magnetically recorded by a biphase-mark      During reproduction, the
recording information system.
thus recorded on the magnetic tape 4 is picked up In a video tape recorder
(VTR) of, eg, an 8 mm  by a pair of rotary magnetic heads 11 and 11, and
video format, an audio signal is PCM-encoded and   10  input to an
intermediate tuning circuit 13 through a compressed along the time axis.
The signal is then  reproducing amplifier 12. Of the reproduced sig-
modulated by biphase-mark modulation and re-      nals, high frequency
signal components of a video corded on an audio track which is formed
adjacent  signal are peaking-corrected, and the obtained vid- and parallel
to a video track. Such a VTR is dis-  eo signal VD is supplied to a video
signal proces- closed in US-A-4551771 assigned to the same as-  15 .
[err]or 14. Audio data AD is input to an equalizing signee as this
application.                       circuit 16 of the audio signal processor
15. A In biphase-system modulation, as shown in fig  switching circuit for
selecting the video signal and 9A of the accompanying drawings, frequency
sig-   the audio signal has been omitted from fig 10. is [err] and [err]
consisting of sine waves, with a     The equalizing circuit 16 is
constituted by con- ratio of frequencies [err] and [err] of 1:2, are
recorded   20  necting a low-pass filter 18 comprising an oper- as digital
data on a magnetic tape while maintain-  ational amplifier 17 in series
with a high-pass filter ing a phase relation in which their zero crossing
19. An output from the high-pass filter 19 is sup- points coincide with
each other. For example, when  plied as an equalizer output ADX to a PCM
de- audio data is in logic state "O", the signal [err] which  modulator 21
through an output amplifier 20, so has a low frequency of [err] = 2.9 (MHz)
is recorded   25  that an audio signal is demodulated by the PCM on the
magnetic tape, and when the audio signal is  demodulator 21. The sampling
signal Ps is input to in logic state "1", the signal [err] having a high
the demodulator 21. frequency F2 = 5.8 (MHz) is recorded thereon.
The amplitude characteristic of audio data AD In order to reproduce the
audio data thus re-  obtained from the intermediate tuning circuit 13 is
corded on the audio track, as shown in fig 9B, the   30  affected by a
frequency characteristics of the sys- zero crossing points of the picked-up
signal [err]] or  tem from the magnetic tape 4 to the intermediate [err]
are detected, and a sampling pulse oscillator  tuning circuit 13. The
signals [err] and [err], may be using, eg, a PLL (phase locked loop)
configuration  are picked up under conditions in which a level oscillator
produces outputs [err] which maintain a  difference, which would clearly
distinguish the sig- phase interval of [err] with respect to the low fre-
35  nal level [err] representing logic state 0" from the quency signal
[err] and of [err] with respect to the   signal level [err] representing
logic state "1" at the high frequency signal [err].
occurrence of the sampling pulse Ps, is not gen- Of the pulse outputs PLLo,
pulses generated at  erated or is degraded; the equalizing circuit 16
phases of [err] and [err] of the signal   corrects the signals [err] and
[err] using the low and [err] are used as a sampling pulse Ps (fig 9C) to
40  high-pass filters 18 and 19. sample the signal level [err]
corresponding to the      When the level of the picked-up signal [err] is
peaks of the signal [err], and the signal level [err] is  significantly
decreased with respect to that of the used as reproduced data representing
logic state  signal [err] as shown in fig 11 A, the signal level [err] "0".
of the signal [err] at time tps, at which the sampling Of the pulse outputs
[err], pulses generated at  45  pulse Ps is generated, is decreased below
the phases of [err] and [err]  of the signal [err] are used  signal level
[err] of the frequency signal [err]. Accord- as a sampling pulse Ps to
sample the signal level  ingly,  although  the  frequency  signal  [err]
[err] corresponding to the peaks of signal [err], and  representing logic
state "0" is intended to be pic- the signal level LV2 is used as reproduced
data   ked up, audio data of logic state "0" is not repro- representing
logic state "1".                50  duced in accordance with the frequency
signal Si. In a VTR of the 8 mm video format, a record-      On the
contrary, when the signal level of the ing signal obtained by time
divisionally multiplexing  signal [err] is significantly decreased, with
respect to audio data as shown in fig 9A, is generated in a  the signal
[err], as shown in fig 11 B, the signal level recording Information forming
circuit 1 (fig 10) dur-  [err] of the frequency signal S2 at time tps, at
which ing operation in a recording mode and a video   55  the sampling
pulse Ps is generated, becomes very signal is recorded on a magnetic tape 4
through a  low even if the signal [err] is picked up.. Accordingly,
recording amplifier 2 and a pair of rotary magnetic  the signal [err] may
not be accurately determined as heads 3 and 3'.                       ,
audio, data of logic state "1". 2    
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the ratio of the amplitude  ficult to produce an equalizer output ADX of
which of the signal [err] to that of the signal [err] is about -6  the
ratio of signal levels of the signals [err] and [err] (dB), the level
difference between the signal levels  has an optimal value (ie -6 (dB)) for
both the [err] and [err] obtained when the sampling pulse Ps      coating
type and vapour deposition type magnetic is generated can be practically
determined. For this   5   tapes 25 and 26. reason, it is assumed that data
can be reproduced      The present invention has been made in con- at a
sufficiently low error rate. In consideration of  sideration of the above
situation, and has as its the above problem, the conventional equalizing
cir-  object to provide a data reproducing apparatus in cuit 16 equalizes
such that the amplitude char-     which, when the frequency characteristic
of repro- acteristic of the equalizer output ADX is flattened   10  duced
data picked up from  a video head 11 throughout the range of the low
frequency [err] =     changes In accordance with different types of mag-
2.9 (MHz) to the high frequency f2 = 5.8 (MHz).     netic tape, the
equalization characteristic of an Frequency characteristics of the low and
high-pass  equalizing circuit can be adjusted to an optimal filters 18 and
19 are set to obtain the above char-  value in accordance therewith.
acteristic.                                    16      According to the
present invention, there is However, the frequency characteristic of the
provided a data reproducing apparatus for repro- system from the magnetic
tape 4 to the intermedi-   ducing data recorded on a magnetic recording me-
ate tuning circuit 13 is actually different for different  dium using a
magnetic transducing head by modu- types of VTRs. Especially when the types
of the    lating an encoded digital information signal as first magnetic
tapes 4 used as recording media are  20  and second frequency components in
accordance different, influences on the characteristics of the  with logic
states "0" and "1", comprising picked-up audio data AD are different from
each        an equalizing circuit interposed in a signal path other. For
this reason, equalization cannot be per-  between a reproducing magnetic
transducing head formed correctly by the conventional equalizing     and a
decoder or demodulator for the encoded circuit 16 of fig 10.
25  digital information signal, for compensating for sig- For example, as
shown in fig 12, a coating type  nal degradation caused by the
electromagnetic magnetic tape 25 formed by coating a magnetic
transducing characteristic between the magnetic layer obtained by mixing
ultrafine particles of an  recording medium and said recording and repro-
alloy of nickel and cobalt together with a binder   ducing transducing
head, characterised in that said into iron and having a thickness of about
3U on a   30  equalizing circuit comprises: base 25B is often used as the
magnetic tape 4. As     a) low-pass and high-pass filters for controlling
shown by the curve MP in fig 13, the frequency        at least the
amplitude of the second frequency characteristic of the tape is such that a
substan-    signal component of the signal in said signal tially uniform
signal level can be obtained in the    path and at least the amplitude of
the first fre- low frequency range but the signal level is abruptly  35
quency component of the signal in said signal decreased toward the high
frequency range, and        path respectively;and an amplitude decrease of
about [err] = 2 to 3          b) switching means for switching at least the
cut (dB) occurs near 5.8 (MHz).                           off frequency of
one of said low-pass filter and On the contrary, as shown in fig 14, when a
said high-pass filter in accordance with the pres- vapour metal deposition
type magnetic tape 26,  40    ence of a respective one of a plurality of
types obtained by forming a 0.15-thick magnetic layer       of the
recording medium, and thereby maximiz- 26A on a base 26B by sputtering, is
used, signal      ing an aperture opening ratio of an eye-pattern
components in the a low frequency range pass          by setting the ratio
of the amplitudes of the first through the magnetic layer 26A during
recording       and second frequency components to a pre- since the
magnetic layer 26A is thin. Accordingly,  45  determined range independent
of the respective as shown by the curve ME in fig 13, the trailing
type of recording medium. characteristic appears in the low frequency
range,     When the type of magnetic tape is changed, and the signal level
near 2.9 (MHz) decrease by    the amplitude characteristics and the phase
char- about [err] = 1 (dB). On the contrary, in the high   acteristics of
the output of the reproducing trans- frequency range, the characteristic
extends toward  50  ducer head change. Therefore, the eye-opening a higher
range than with the coating type magnetic  ration of an eye-pattern of the
head output is de- tape 25, and the amplitude is not decreased near f2
creased, and the bit error rate of demodulated data = 5.8 (MHz).
may be increased. As described above, two types of magnetic           When
in the present invention the characteris- tapes, 25 and 26 having different
frequency char-  55  tic of the equalizing circuit is changed, an equaliza-
acteristics are sometimes used as a magnetic tape  tion characteristic is
switched in accordance with 4 of a VTR. In those circumstances, if the
conven-  the characteristic change. TherefoRe, equalization tional
equalizing circuit 16 is used, it is very dif-  processing is performed
such that the eye-opening 3    
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eye-pattern of the equalizer output is  points of two signals [err] and
[err] coincide with each maximized, thereby decreasing the bit error rate
of  other and the ratio of their amplitudes is -6 (dB) are the reproduced
data.                                established, as described above with
reference to Reference will now be made to the accom-        figs 9A to 9C.
For this purpose, it can be assumed panying drawings, in which:
5   that the equalizing circuit 16 need only have an Fig 1 is a circuit
diagram showing an arrange-   equalization characteristic by which the
eye-open- ment for explaining the principle of a data re-  ing ratio (a
ratio of areas surrounded by waveforms producing apparatus according to the
present     of the signals [err] and [err]) of the so called eye-
invention;                                       pattern formed by the
frequency signals [err] and [err] Figs 2A to 2C and figs 3A to 3C are views
of  10  is maximized. For this purpose, It can be assumed characteristic
curves for explaining improve-    that the ratio of the amplitude of the
signal [err] with ments in the frequency characteristic and phase  respect
to that of the signal Si included in the characteristic obtained with the
apparatus shown  equalizer output ADX need only be -6 (dB), and in Fig 1;
that It is necessary only to form a signal having a Figs 4A and 4B are
views of characteristic  15  linear phase rotation, (ie the phases of the
fre- curves for explaining an Improvement in an am-   quency signals [err]
and [err] with respect to the plitude characteristic according to the type
of a  frequency f are positioned on a straight line K, as magnetic tape;
in fig 15). Fig 5 is a circuit diagram showing a first em-       That Is,
first, assume that the ratio of the am- bodiment of the present invention;
20   plitudes of the frequency signals [err] and [err] is set Fig 6 is a
view of characteristic curves showing  at -6 (dB). In this case, as
described above with an improvement in a bit error rate of the first
reference to figs 11A and 11 B, even if a picked-up embodiment shown in fig
5;                       signal with a poor eye-opening ratio Is obtained,
it Fig 7 is a circuit diagram showing a second      Is assumed that the
frequency signals [err] and [err] embodiment of the present invention;
25  having the same eye-opening ratio as that of re- Fig 8 is a circuit
diagram showing a third em-   cording signals having a correct relationship
as bodiment of the present invention;               described above with
reference to figs 9A to 9C Figs 9A to 9C are views of signal waveforms for
can be obtained. explaining data reproduction by a biphase-mark
Second, when the phases of the picked-up system;
30  frequency signals [err] and [err] are not on the straight Fig 10 is a
circuit diagram showing a conven-    line K of fig 15 but are in a non
linear relationship, tional data reproducing apparatus;               the
phases of zero crossing points of the frequency Figs 11A  and 11  B  are
views of signal         signals [err] and [err] are shifted from each other
as waveforms for explaining degradation in the eye-  shown in fig. 16. In
this case, the phase of a PLL opening ratio;
35  clock PLLo which serves as the reference phase for Fig 12 is a
schematic sectional view showing an  the sampling pulse Ps is shifted, and
the error rate arrangement of a coating type magnetic tape;     is
increased in a PCM  demodulator 21 (fig 10) Fig 13 is a view of
characteristic curves showing  upon demodulation of audio data. an
amplitude characteristic of the tape shown in    If the phase relationship
between the frequency fig 12;                                     40
signals [err] and [err] can be equalized to be a linear Fig 14 is a
schematic sectional view showing an  relationship, the phase difference
between the zero arrangement of a vapour deposition type mag-     crossing
points described above with reference to netic tape;
fig 16 can be corrected. Phase rotation generated Fig 15 is a view of
characteristic curves showing  in circuits before the equalizing circuit 16
can an ideal phase characteristic;              45  thereby be corrected,
which reduces the bit error Fig 16 is a view of signal waveforms for
explain-  rate. ing a problem posed when a phase shift occurs;       Assume
that a coating type magnetic tape 25 and
and a vapour deposition type magnetic tape 26 Fig 17 is a view of
characteristic curves showing  described above with reference to figs 12 to
14 are phase characteristics of various magnetic tapes.   50  used. When
the coating type magnetic tape 25 is An embodiment of the present invention
will be  used, the tape itself has an Intrinsic phase char- described in
detail below with reference to the     acteristic. Therefore, the phase
shift [err]  at the zero accompanying drawings.
crossing points of the reproduced signals [err] and Fig 1 shows an
equalizing circuit, in which the  [err] is generated on a straight line
[err], the phase of same parts as in fig 10 are denoted by the same   55
which is shifted from  an ideal straight line K reference numerals. As for
a normal equalizer out-  (crossing a point 0) by about +[err], as shown in
put ADX obtained at an output terminal of an equal-  fig 17. On the other
hand, when the vapour deposi- izing circuit 16, conditions such that zero
crossing  tion type magnetic tape 26 is used, a phase shift is 4    
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straight line [err] shifted by about      With respect to the audio data AD
having such [err] from the line K.                         a phase
characteristic, the equalizing circuit 16 Generally, in the metal coating
type tape as    gives an equalizing characteristic which sets a shown in
fig 12, it is known that magnetic particles  phase rotation of about [err]
with respect to a low having their orientation axes P at 0  and [err] are
5   frequency component, and rotates the phase to- both present. In the
vapour deposition type tapes  ward the 0  direction, as the frequency is
in- as shown in fig 14, it is known that an oblique     creased, by
utilizing the cut-off characteristic of the orientation axis P is obtained
in accordance with   high-pass filter 19, as shown in fig 3B. the
sputtering direction. Phase rotations of repro-    As a result, as shown in
fig 3C, the equalizer duced signals are generated in accordance with the
10  output ADX gives substantially constant phase rota- frequencies of
signals recorded In a magnetic lay-  tion to the low and high frequency
components. er.                                                    As
described above with reference to figs 13 According to the present
invention, the am-     and 17, the amplitude and phase characteristics of
plitude and phase characteristics are equalized by  the audio data AD
change according to the type of the arrangement shown in fig 1 so as to
maximize   15  the magnetic tape 4. In the equalizing circuit 16 of the
eye-opening ratio of the frequency signals [err]   fig 1, changes in the
amplitude and phase char- and [err] of the equalizer output ADX including
the    acteristics are adjusted by changing the capaci- above phase shifts.
tance of the capacitor C11 consisting of a variable In the equalizing
circuit shown in fig 1, a ca-  capacitance circuit and/or the resistance of
the pacitor C11, consisting of a variable capacitance   20  resistor R3
consisting of a variable resistance cir- circuit, is provided between an
input terminal of an  cuit, thereby realizing the equalizing function de-
operational amplifier 17 and ground in a low-pass  scribed above with
reference to figs 2 and 3. filter 18, and a variable resistance circuit is
used as  When the coating type magnetic tape 25 Is a resistor R3 in a
high-pass filter 19.             used as the magnetic tape 4, the cut-off
char- In the arrangement shown in fig 1, the audio  25  acteristic of the
low-pass filter 18 and/or the high- data AD supplied to the input terminal
of the equal-  pass filter 19 is adjusted by changing the capaci- izing
circuit 16 may have the frequency character-  tance and resistance of the
capacitor C11 and the istic shown in fig 2A. That is, low frequency com-
resistor R3, thereby adjusting the amplitude char- ponents near a first
frequency [err] = 2.9 (MHz) or   acteristic of the equalizer output, as
shown by MP less exhibit a drooping characteristic caused by a   30  in fig
4A. Thus, as described above with reference rotary transformer (not shown)
provided between    to figs 2A to 2C the amplitude characteristic of the
the video head 11 and the reproducing amplifier 12  equalizer output ADX is
adjusted by adjusting the (fig 10). High frequency components near a second
cut-off characteristics of the low-pass filter 18 and frequency f2 = 5.8
(MHz) or more tend to de-        the high-pass filter 19 so that the
maximum eye- crease due to a characteristic of the video head.  35  opening
ratio of the eye-pattern of the equalizer With respect to the audio data AD
as described  output ADX can be obtained. above, the low-pass filter 18 and
the high-pass       In addition, as described above with reference filter
19 of the equalizing circuit 16 have cut-off  to figs 3A to 3C, by
correcting the phase char- frequencies respectively set at [err] = 5.8
(MHz) and  acteristic of the equalizer output ADX utilizing the [err] = 2.9
(MHz) as shown in fig 2B, and are  40  cut-off phase rotation represented
by the straight arranged to have a circuit constant which exhibits a  line
KME in fig 17, the phase of the signal being cut-off characteristic by
which the amplitude ratio  processed is corrected to the phase rotation
repre- of the frequencies [err] and [err] of the equalizer output  sented
by the straight line K. Therefore, flat phase ADX becomes -6 (dB).
rotation is applied to frequency components over In addition, the phase
characteristic of the   45  substantially the entire range of the equalizer
out- audio data AD is shown in fig 3A. When the record-  put ADX. ing data
recorded on the running magnetic tape 4       In this state, assume that
the vapour deposition is picked up by magnetic heads 11 and 11, sub-
type magnetic tape 26 is used as the magnetic stantially the same effect as
subjecting the re-  tape 4. In this case, since the amplitude char- corded
data to differential processing is obtained.  so  acteristic of the vapour
metal deposition type mag- Accordingly, phase rotation of [err] is
generated in  netic tape 26 differs from that of the coating type the
picked-up audio data AD. In addition, by per-   magnetic tape 25, as
described above with refer- forming high-frequency range peaking processing
ence to fig 13, the amplitude characteristic of the to the video signal in
an intermediate tuning circuit  equalizer output ADX will change in
accordance 13 (fig 16), the audio data AD is affected so that  55   with
the difference between the two tapes, unless the phase of the high
frequency component is       the capacitance of the capacitor C11 of the
low- further rotated in a positive direction.            pass filter 18 and
the resistance of the resistor R3 of the high-pass filter 19 are adjusted
again. As a 5    
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eye-opening ratio of the eye-pattern of  occurring when the type of the
magnetic tape 4 Is the equalizer output ADX is decreased.
changed can be realized by the following arrange- As for the phase
characteristic, since phase   ments based on the above principal.
[err]otation is generated in a negative direction in the   Fig 5 shows a
first embodiment, in which the phase characteristic of the vapour
deposition type   5   same parts as in fig 1 are denoted by the same
magnetic tape 26 as represented by the straight   reference numerals. In
fig 5, the capacitor C11 is line [err] of fig 17, the phase characteristic
of the  constituted by a capacitor [err] for a coating type equalizer
output ADX is changed in accordance     magnetic tape and a capacitor CME
for a vapour therewith.                                        deposition
type magnetic tape are connected in In order to correct such a change, the
capaci-  10  parallel. The capacitor [err] for vapour deposition tance of
the capacitor C11 of the low-pass filter 18  type Is grounded through an
NPN switching tran- is switched to correspond to the vapour deposition
sistor TR1. The switching transistor TR1 Is turned type magnetic tape 26.
At this time, as shown by  on/off by a detection output DET from a tape
type the curve Me in fig 4B, the cut-off characteristic of  detector 40 via
the resistor RS. the low-pass filter 18 is switched in a direction to  is
In the first embodiment, a fixed resistor con- increase the drooping
characteristic as compared -  stitutes the resistor R3 of the high-pass
filter 19. with the curve MP. This reduces the amplitude of      The tape
type detection may be performed by frequency components fo the second
frequency f2   utilizing a type identification hole formed in a tape 5.8
(MHz) by a gain - [err]. Contrary to the  cassette housing, or a signal may
be manually [err]ating type magnetic tape 25, the vapour deposi-  20
supplied (eg by the user operating a switch) in- tion type magnetic tape 26
outputs a signal of a  stead of this detection. level higher than the
frequency components of the    In fig 5, when the coating type magnetic
tape second frequency [err] by [err] as the audio data AD  25 is mounted in
a VTR, the detection output DET (fig 13). The amount of reduction, - [err],
cancels  from the tape type detector 40 falls to logic state AG12.
Accordingly, the amplitude of the signal  25  "0" to turn off the switching
transistor TR1. As a components of the frequency [err] included in the
result, the capacitance of the capacitor C11 is equalizer output ADX is
equalized to be substan-  defined by the value of the coating type magnetic
tially the same as the amplitude obtained when the  tape capacitor [err].
Thus, as described above with coating type magnetic tape 25 is used.
reference to figs 4A and 4B, the low-pass filter 18 In addition, by
adjusting the resistor R3 of the   30  exhibits the cut-off characteristic
for maximizing the high-pass filter 19, its cut-off characteristic is in-
eye-opening ratio of the eye-pattern of the equal- creased to decrease the
drooping characteristic as  izer output ADX. shown by ME in fig 4B. As a
result, the amplitude    In the first embodiment, the resistance of the of
the signal components of the frequency [err] is   resistor R3 of the
high-pass filter 19 is pre-selected corrected by increasing it by + [err].
In this case,  35  such that the eye-opening ratio of the eye-pattern the
amplitude of the signal components of the     of the equalizer output ADX
Is maximised when the frequency [err] of the audio data AD is reduced as
coating type magnetic tape 25 is mounted, as e coating type magnetic tape
25 is switched to   described above with reference to figs 4A and 4B. e
vapour deposition type magnetic tape 26 (fig      On the other hand, when
the vapour deposition 13). Therefore, this is equalized by an increased
40  type magnetic tape 26 is mounted, the tape type amount + [err].
detector 40 detects this and raises the detection As the coating type
magnetic tape 25 is        output DET to logic state "1", thereby turning
on switched to the vapour deposition type magnetic   the switching
transistor TR1. At this time, the ca- tape 26, the phase of the audio data
AD rotates in  pacitance of the capacitor C11 is the sum of the the
direction toward 0  (fig 17). The resistance of  45  capacitance of the
capacitor [err] for coating type the resistor R3 of the high-pass filter 19
is adjusted  magnetic tape and that of the capacitor CME for to provide a
phase characteristic compensating for  vapour deposition type magnetic
tape. The cut-off this phase rotation.
characteristic of the low-pass filter 18 is switched As described above,
the cut-off characteristics  to exhibit the large drooping characteristic
as de- of the low-pass filter 18 and the high-pass filter 19   so  scribed
above with reference to the curve ME of fig can be adjusted as needed. For
this reason, the   4B. Therefore, the amplitude characteristic of the
eye-opening ratio of the eye-pattern of the equal-  frequency [err] is
corrected to the same extent as that izer output ADX can always be adjusted
to be the  obtained when the coating type magnetic tape 25 maximum value,
thereby decreasing the error rate  is used. As a result, the eye-opening
ratio of the of the reproduced digital data.               55  eye-pattern
of the equalizer output ADX can be A data reproducing apparatus which can
effec-  increased by an amount corresponding to the re- tively prevent
degradation in the eye-opening ratio  quired amount of correction. of the
eye-pattern of the equalizer output ADX from    11                 EP 0 264
228 B1                    12 



Note that as shown in fig 6, the bit error rate  tor R3 of the high-pass
filter 19. Thus, the high- with respect to the change in the capacitor C11
is  pass filter 19 raises the cut-off characteristic curve minimized by the
relatively low capacitance C1 as  to decrease a drooping amount as
described above shown by the curve MP when the coating type         with
reference to the curve of fig 4B and corrects magnetic tape 25 is used. On
the other hand, when   5   the phase characteristic of the equalizer output
the vapour deposition type magnetic tape 26 is      ADX as described above
with reference to figs 3A used, the bit error rate is minimized by the
rela-  to 3C. tively high capacitance C2 as shown by the curve       As
described above by changing the amplitude ME.
and phase characteristics of the high-pass filter 19 Therefore, when the
coating type magnetic  10  to correspond to the vapour deposition type mag-
tape 25 is mounted in the VTR, the bit error rate is  netic tape 26, the
eye-opening ratio of the eye- adjusted to be minimized by selecting the
capaci-   pattern of the equalizer output ADX is improved in tance of the
capacitor C11 as [err] = C1. On the      accordance with the changed
amount. contrary, when the vapour deposition type mag-         Fig 8 shows
a third embodiment, in which the netic tape 26 Is mounted in the VTR, the
bit error  15  same parts as in figs 1, 5 and 7 are denoted by the rate is
adjusted to be minimized by selecting, the  same reference numerals. The
capacitor C11 of the capacitance of the capacitor C11 as [err] + [err] =
low-pass filter 18 is constituted by a variable ca- C2.
pacitance circuit as in the first embodiment shown Fig 7 shows a second
embodiment, in which       in fig 5. In addition, the resistor R3 of the
high-pass the same parts as in fig 1 are denoted by the same   20  filter
19 is constituted by a variable resistance reference numerals. In fig 7, as
the resistor R3 of  circuit as in the second embodiment shown in fig the
high-pass filter 19 is constituted by series re-  7. sistors R31 and R32,
connected between input           In the arrangement of fig 8, when the
coating terminals of the output amplifier 20. An NPN        type magnetic
tape 25 is mounted in the VTR, the switching transistor T2 is connected to
the resistor  25  low-pass filter 18 exhibits the amplitude character- R32.
istic according to the cut-off characteristic which The base of the
switching transistor TR2 re-    corresponds to the coating type magnetic
tape ceives the detection output DET from the tape type  capacitor [err].
On the other hand, the high-pass detector 40 for detecting the type of the
tape     filter 19 has the cut-off characteristic which exhibits mounted in
the VTR, via an inverter IN and a   30  the amplitude and phase
characteristics corre- resistor R6 (no inverter in fig 5).
sponding to the coating type magnetic tape 25. In the second embodiment,
the capacitor C11         On the contrary, when the vapour deposition of
the low-pass filter 18 consists of a fixed capaci-  type magnetic tape 26
is mounted in the VTR, the tor having a capacitance which provides the
curve   capacitance of the capacitor C11 of the low-pass MP of the cut-off
drooping characteristic (figs 4A   35  filter 18 Is the total capacitance
value of the capaci- and 4B) optimal for the coating type magnetic tape
tor [err] for coating type magnetic tape and the 25.
capacitor [err] for vapour deposition type magnetic In the arrangement of
fig 7, when the coating   tape. The cut-off characteristic of the low-pass
filter type magnetic tape 25 is mounted in the VTR, the     18 is changed
to exhibit the amplitude characteris- detection output from the tape type
detector 40 is  40  tic corresponding to the vapour deposition type in
logic state "0". The detection output DET is     magnetic tape 26, as
described above with refer- inverted by the inverter IN to turn on the
switching  ence to fig 5. transistor TR2. Therefore, only the resistor R31
On the other hand, since the series resistors effectively operates as the
resistor R3 of the high-  R31 and R32 are used as the resistor R3 in the
pass filter 19. Thus, as described above with refer-  45  high-pass filter
19, the amplitude characteristic cor- ence to fig 4A, the cut-off drooping
characteristic of  responding to the vapour deposition type magnetic the
low-pass filter 19 has a value suitable for the  tape 26 is applied to the
equalizer output ADX on amplitude and phase characteristics of the coating
the basis of the cut-off characteristic of the high- type magnetic tape 25.
As a result, the eye-open-   pass filter 19. At the same time, the phase
char- ing ratio of the eye-pattern of the equalizer output  50  acteristic
can be switched to the characteristic op- ADX is maximized.
timal for the vapour deposition type magnetic tape On the other hand, when
the vapour deposition   26 on the basis of the cut-off characteristic (figs
3A type magnetic tape 26 is mounted in the VTR, the   to 3C). detection
output DET from the tape type detector       Thus, according to the
arrangement of fig 8, 40 rises to logic state "1", turning off the
switching   55  regardless of whether the coating type magnetic transistor
TR2. At this time, the resistance of resis-  tape 25 or the vapour
deposition type magnetic tor 3 is the sum of the series resistors R31 and
tape 26 is mounted in the VTR, equalization can be R32 effectively serves
as a resistance of the resis-  performed such that the eye-opening ratio of
the 7    13                EP 0 264 228 B1                   14 



eye-pattern of the equalizer output ADX is maxi-  Claims mized. 1. A data
reproducing apparatus for reproducing other Embodiments
data recorded on a magnetic recording me- 5      dium using a magnetic
transducing head by 1. In the embodiments shown in figs 5, 7 and 8
modulating an encoded digital information sig- the circuit characteristics
are set such that the   nal as first and second frequency components
cut-off characteristic of the low-pass filter 18   in accordance with logic
states "0" and "1". and/or the high-pass filter 19 corresponds to the
comprising coating type magnetic tape 25. In addition, when  10   an
equalizing circuit (16) interposed in a the magnetic tape 4 is replaced
with the vapour     signal path between a reproducing magnetic deposition
type magnetic tape 26, degradation       transducing head and a decoder or
demodula- in the eye-opening ratio of the equalizer output   tor for the
encoded digital information signal, ADX is improved in a direction toward
the eye-     for compensating for signal degradation caus- opening ratio
set for the coating type magnetic  15  ed by the electromagnetic
transducing char- tape 25. On the contrary, if the eye-opening
acteristic between the magnetic recording me- ratio is preset for the
vapour deposition type      dium and said recording and reproducing tran-
magnetic tape and degradation in the eye-open-      sducing head,
characterised in that said equal- ing ratio generated when using the
coating type     izing circuit comprises: magnetic tape is improved in a
direction toward  20   a) low-pass and high-pass filters (18,19) for that
of the vapour deposition type magnetic tape      controlling at least the
amplitude of the sec- 26, the same effect as that described above can
ond frequency signal component (S2) of the be obtained.
signal in said signal path and at least the 2. In the embodiments shown in
figs 1, 5, 7 and       amplitude of the first frequency component 8, a
single equalizing circuit 16 is provided, and   25  (S1) of the signal in
said signal path respec- by adjusting the capacitance of the capacitor
tively; and C11 of the low-pass filter 18 and/or the resis-       b)
switching means (40) for switching at tance of the resistor R3 of the
high-pass filter      least the cut-off frequency of one of said 19, the
cut-off characteristic of the low-pass filter  low-pass filter and said
high-pass filter in 18 and/or the high-pass filter 19 is switched in  30
accordance with the presence of a respec- accordance with switching between
the coating        tive one of a plurality of types of the record- type
magnetic tape 25 and the vapour deposi-         ing medium, and thereby
maximizing an tion type magnetic tape 26. However, if two
aperture opening ratio of an eye-pattern by equalizing circuits, in which
the capacitance of      setting the ratio of the amplitudes of the first
the capacitor C11 and the resistance of the   35      and second frequency
components to a resistor R3 respectively correspond to the coat-
predetermined range independent of the re- ing type magnetic tape 25 and
the vapour depo-        spective type of recording medium. sition type
magnetic tape 26, are provided and switched to operate in accordance with
the de-  2. An apparatus according to claim 1, wherein the tection output
DET from the tape type detector  40  characteristics of the equalizing
circuit (16) are 40, the same effect as that described above can
adapted for a metal particle coating type mag- be obtained.
netic tape (25) and a vapour metal deposition 3. In the above embodiments,
the resistor R3 of    type magnetic tape (26). the high-pass filter 19 is
varied to adjust both the amplitude and phase characteristics of the   45
3. An apparatus according to claim -1 or 2, audio data AD. However, when
either amplitude       wherein, in use, said switching means (40, R5, or
phase characteristics is principally corrected,  TR1) switches a value of a
capacitance in said the bit error rate of the corrected factor can be
low-pass filter (18) in accordance with a type effectively improved.
of said magnetic recording medium. 4. In the above embodiments, the
description   50 has been made with reference to the case        4. An
apparatus according to claim  1 or 2. wherein the present invention is
applied to a       wherein, in use, said switching means (40, IN, VTR of
the 8 mm video format in which a PCM         R6, TR2) switches a value of a
resistance in audio signal recorded on an audio track is repro-   said
high-pads filter (19) in accordance with a duced. However, the present
invention is not  55   type of said magnetic recording medium. limited to
the above embodiments but can be widely applied to any case wherein data
modu-   5. An apparatus according to claim  1 or 2, lated by a biphase-mark
system is demodulated.     wherein, in use, said switching means (40, R5, 8
13                EP 0 264 228 B1                   14 



*  C  L  M  S  * eye-pattern of the equalizer output ADX is maxi-  Claims
mized. 1. A data reproducing apparatus for reproducing [err]her Embodiments
data recorded on a magnetic recording me- 5      dium using a magnetic
transducing head by 1. In the embodiments shown in figs 5, 7 and 8
modulating an encoded digital information sig- the circuit characteristics
are set such that the   nal as first and second frequency components
cut-off characteristic of the low-pass filter 18    in accordance with
logic states "0" and "1", and/or the high-pass filter 19 corresponds to the
comprising coating type magnetic tape 25. In addition, when  10   an
equalizing circuit (16) interposed in a the magnetic tape 4 is replaced
with the vapour     signal path between a reproducing magnetic deposition
type magnetic tape 26, degradation      transducing head and a decoder or
demodula- in the eye-opening ratio of the equalizer output   tor for the
encoded digital information signal, ADX Is improved in a direction toward
the eye-     for compensating for signal degradation caus- opening ratio
set for the coating type magnetic  16  ed by the electromagnetic
transducing char- tape 25. On the contrary, if the eye-opening
acteristic between the magnetic recording me- ratio is preset for the
vapour deposition type      dium and said recording and reproducing tran-
magnetic tape and degradation in the eye-open-      sducing head,
characterised in that said equal- ing ratio generated when using the
coating type     izing circuit comprises: magnetic tape is improved in a
direction toward  20   a) low-pass and high-pass filters (18,19) for that
of the vapour deposition type magnetic tape      controlling at least the
amplitude of the sec- 26, the same effect as that described above can
ond frequency signal component (S2) of the be obtained.
signal in said signal path and at least the 2. In the embodiments shown in
figs 1, 5, 7 and       amplitude of the first frequency component 8, a
single equalizing circuit 16 is provided, and   25  (S1) of the signal in
said signal path respec- by adjusting the capacitance of the capacitor
tively; and C11 of the low-pass filter 18 and/or the resis-       b)
switching means (40) for switching at tance of the resistor R3 of the
high-pass filter      least the cut-off frequency of one of said 19, the
cut-off characteristic of the low-pass filter  low-pass filter and said
high-pass filter in 18 and/or the high-pass filter 19 is switched in  30
accordance with the presence of a respec- accordance with switching between
the coating        tive one of a plurality of types of the record- type
magnetic tape 25 and the vapour deposi          ing medium, and thereby
maximizing an tion type magnetic tape 26. However, if two
aperture opening ratio of an eye-pattern by equalizing circuits, in which
the capacitance of      setting the ratio of the amplitudes of the first
the capacitor C11 and the resistance of the   35      and second frequency
components to a resistor R3 respectively correspond to the coat-
predetermined range independent of the re- ing type magnetic tape 25 and
the vapour depo-        spective type of recording medium. sition type
magnetic tape 26, are provided, and switched to operate in accordance with
the de-  2. An apparatus according to claim 1, wherein the tection output
DET from the tape type detector  40  characteristics of the equalizing
circuit (16) are 40, the same effect as that described above can    adapted
for a metal particle coating type mag- be obtained.
netic tape (25) and a vapour metal deposition 3. In the above embodiments,
the resistor R3 of    type magnetic tape (26). the high-pass filter 19 is
varied to adjust both the amplitude and phase characteristics of the   45
3.  An apparatus according to claim  1 or 2, audio data AD. However, when
either amplitude      wherein, in use, said switching means (40, R5, or
phase characteristics is principally corrected,  TR1) switches a value of a
capacitance in said the bit error rate of the corrected factor can be
low-pass filter (18) in accordance with a type effectively improved.
of said magnetic recording medium. 4. In the above embodiments, the
description   50 has been made with reference to the case        4. An
apparatus according to claim  1 or 2, wherein the present invention is
applied to a       wherein, in use, said switching means (40, IN, VTR of
the 8 mm video format in which a PCM         R6, TR2) switches a value of a
resistance in audio signal recorded on an audio track is repro-  said
high-pads filter (19) in accordance with a duced. However, the present
invention is not  55   type of said magnetic recording medium. limited to
the above embodiments but can be widely applied to any case wherein data
modu-   5. An apparatus according to claim  1 or 2, lated by a biphase-mark
system is demodulated.     wherein, in use, said switching means (40, R5, 8
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S  * TR1, IN, R6, TR2) switches the values of both       namlich des
Tiefpaflfilters und des Hoch- a capacitance (11) and a resistance (R3) re-
papfilters, in Obereinstimmung mit dem Vor- r-    spectively of said
low-pass filter (18) and said    Ilegen einer betreffenden der Vielzahl von
K-'   high-pass filter (19) in accordance with the       Arten des
Aufzeichnungsmediums und da- type of said magnetic recording medium.   5
durch zum Maximieren eines 'ffnungsver- haltnisses elnes Augendiagramms
durch 6. An apparatus according to claim 2 or any one         Einstellen
des Verhiltnisses der Amplituden of claims 3 to 5 when appended thereto,
der ersten und zwelten Frequenzkomponen- wherein the cut-off frequency of
said low-pass       ten auf einen vorbestimmten Bereich unab- filter (18)
is lower for a vapour deposition type  10  hangig von der betreffenden Art
des Auf- tape than for a metal particle coating type
zeichnungsmediums. tape. 2. Ger~t nach Anspruch 1, bel dem die Charakte- 7.
An apparatus according to claim 2 or any one       rlstika der
Entzerrungsschaitung (16) an ein of claims 4 to 6 when appendant thereto,
1s      Magnetband (25) der Metallpartikelbeschich- wherein the cut-off
frequency of said high-pass   tungs-Art und an ein Magnetband (28) der Met-
filter (18) is higher for a metal particle coatng  allaufdampfungs-Art
angepailt sind. type tape than for a vapour deposition type ,   tape.
3. Gerat nach Anspruch 1 oder 2, bei dem das 20      Schaltmittel (40, R5,
TR1) im Betrieb einen 8. An apparatus according to any one of the
Wert einer Kapazitat In dem Tiefpa0filter (18) preceding claims, wherein
the type of said        in Obereinstimmung mit der Art des magneti-
magnetic recording medium  is detected by         schen
Aufzelchnungsmediums schaitet. detecting means provided in a tape cassette
housing which, in use, houses the magnetic  28  4. Gerat nach Anspruch 1
oder 2, bei dem das tape.
Schaltmittel (40, IN, R6, TR2) im Betrieb einen Wert eines Widerstands in
dem HochpaBfllter Patentansprljche
(19) in Obereinstimmung mit der Art des ma- gnetischen Aufzeichnungsmediums
schaltet. 1. Gerat zur Datenwiedergabe zum Wiedergeben   30 von Daten, die
auf einem magnetischen Auf-     5. Gerat nach Anspruch 1 oder 2, bel dem
das zeichnungsmedium, das elnen magnetischen          Schaltmittel (40, R5,
TR1, IN, Re, TR2) im Wandlerkopf benutzt, durch Modulieren eines
Betrieb die Werte sowohl elner Kapazitat (11) codierten digitalen
Informationssignals als er-   als auch eines Widerstands (R3) des Tlefpalt-
ste und zweite Frequenzkomponenten in Ober-  38   filters (18) und des
Hochpalfilters (19) in Ober- einstimmung mit logischen Zustanden "O und
einstimmung mit der Art des magnetischen "1I aufgezeichnet sind, welches
Gerat umfaft:     Aufzeichnungsmediums schaltet. eine Entzerrungsschaltung
(16), die in ei- nen Signalweg zwischen einen wiedergstren-     6. Gerat
nach Anspruch 2, oder einem der An- den magnetischen Wandlerkopf und einen
De-  40    sprUche 3 bis 5, wenn diese auf ersteren rOck- coder oder
Demodulator fUr das codierte digi-     bezogen sind, bei dem die
Grenzfrequenz des tale Informationssignal geschaltet ist, zum
Tiefpalfilters  (18)  fUr  ein  Band  der Kompensieren eines
Signalstarkeverlustes, der     Aufdampfungs-Art niedriger als fUr ein Band
durch die Charakteristika der elektromagneti-     der
Metallpartikelbeschichtungs-Art ist. schen Wandlung verursacht wird, die
zwischen   45 dem magnetischen Aufzeichnungsmedium und       7. Gerat nach
Anspruch 2 oder einem der An- dem  aufzeichnenden  und  wiedergebenden
sprUche 4 bis 6, wenn diese auf ersteren rUck- Wandlerkopf bestehen,
dadurch gekennzelch-        bezogen sind, bel dem die Grenzfrequenz des
net, daB die Entzerrungsschaltung umfaflt:        Hochpalfilters  (19)  far
ein  Band  der a) Tiefpal- und HochpaMfilter (18, 19) zum   0o
Metallpartikelbeschichtungs-Art h6her als fUr Regeln zumindest der
Amplitude der zwei-        ein Band der Aufdampfungs-Art ist. ten
Frequenzsignalkomponente (S2) des Si- gnals in dem Signalweg bzw. zumindest
der   8. Gerdt nach elnem  der vorhergehenden An- Amplitude der ersten
Frequenzsignalkompo-       spsrlche, bei dem die Art des magnetischen nente
(Si) des Signals in dem Signalweg   65    Aufzeichnungsmediums durch ein
Erfassungs- und                                             mittel erfaBt
wird, das in einem Bandkassetten- b) ein Schaltmittel (40) zum Schalten
zumin-    gehluse vorgesehen ist, welches im Betrieb dest der Grenzfrequenz
eines der Filter,        das Magnetband in sich aufnimmt. 9    
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I1111111111111)111 Revendlcatlons                                    4.
Apparell selon la revendication 1 ou 2, dans lequel, en fonctionnement,
ledit moyen de Apparell de reproduction de donnees destin6 a
commutation (40, IN, RB, TR2) commute une t&  reproduire des donnees
enregistrees sur un        valeur d'une resistance contenue dans ledit
support d'enregistrement magnetique qui utili-   5  filtre passe-haut (19)
en relation avec un type se une tete de transduction magnetique en
dudit support d'enregistrement magndtique. modulant un signal dinformation
numdrique codd en tant que premiere et seconde compo-   5. Appareil selon
la revendication 1 ou 2, dans santes de fr6quence en relation avoc les
6tats   lequel, en fonctionnement, ledit moyen de logiques "On et "1",
comprenant:         10       commutation (40, R5, TRI, IN, R6, TR2) com- un
circuit d'dgalisation (16) interpose dans  mute les valeurs d'une capacitW
(11) et d'une une vole de signal entre une tete de transduc-   resistance
(R3) respectivement dudit filtre tion magn6tique de reproduction et un
d6co-       passe-bas (18) et dudit filtre passe-haut (19) deur ou
demodulateur pour le signal d'lnforma-    en relation le type dudKt support
d'enregistre- tion numerique cod6, pour compenser une de-  16   ment
magnetique. gradation de signal provoqu6e par la caracte- ristique de
transduction 6lectromagn6tique ,--  6. Appareil selon la revendication 2 ou
l'une quel- tre le support d'enregistrement magn6tique et     conque des
rovendications 3 a 5 lorsqu'elles ladite t8te de transduction
d'enregistrement et   en dependent, dans loquel la frequence de zg  de
reproduction,                          20       coupure dudit filtre
passe-bas (18) est inferieu- caracterise en ce que ledit circuit d'egali-
re pour une bande du type a dep~t en phase sation comprend:
vapeur a celle d'une bande du type a rev~te- a) des filtres passe-bas et
passe-haut (18,    ment de particules metalliques. 19) pour commander
respectivement au moins l'amplitude de la seconde composan-  25  7.
Appareil selon la revendication 2 ou l'une quel- to de signal de frequence
(S2) du signal       conque des revendications 4 a 6 lorsqu'elles dans
ladite voie de signal et au moins l'am-   en dependent, dans loquel la
frequence de plitude de la premibre composante de fre-      coupure dudit
filtre passe-haut (19) est supe- quence (S1) du signal dans ladite vole de
rieure pour une bande du type a revOtement signal ; et
30      de particules m~talliques & celle d'une bande b) un moyen de
commutation (40) pour           du type a dep8t en phase vapeur. commuter
au moins la frequence de coupu- re d'un filtre pris parmi ledit filtre
passe-bas  &  Appareil selon l'une quelconque des revendi- et ledit filtre
passe-haut en relation avec la  cations prnc6dentes, dans lequel le type
dudit prdsence d'un type respectif pris parmi une   35  support
d'enregistrement magn6tique est d6- pluralite de types de supports
d'enregistre-   tecte par un moyen de d~tection pr6vu dans ment et pour
ainsi maximiser un rapport        un botlier de cassette a bande qui, en
fonc- d'ouverture d'oeil d'un diagramme en oell      tionnement, regoit la
bande magnetique. en etablissant le rapport des amplitudes djes premibre et
seconde composantes de fre-  40 quence dans une plage pr6d~termin6e inde-
A pendante du type respectif du support d'en-         .             [et
registrement. 2. Appareil selon la revendication 1, dans lequel  45 les
caracteristiques du circuit d'6galisation (16) sont congues pour une bande
magn6tique du type a revOternent de particules m6talliques (25) et pour une
bande magn~tique du type                           : d6p8t de m~tal en
phase vapour (26).     50 3  Apparell selon la revendication 1 ou 2, dans
lequel, en fonctionnement, ledit moyen de commutation (40, R5, TRI) commute
une var-:>.   t -jt gg'! leur d'une capacitH contenue dans ledit filtre  55
n; j j passe-bas (18) en relation avec un type dudit
,- -" support d'enregistrement magn~tique. 10    


