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RECORDING MODE DISCRIMINATION CIRCUIT January 29, 199
BACKGROUND OF THE INVENTION
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Field of the Invention

.

The present invention relates generally to a video tape

recorder having a recording mode discriminating circuit and, more
particularly, is direc£ed to a recording mode discriminating
circuit for use with a video tape recorder (VIR) having a
plurality of recording modes. -

bDescription of the Prior Art

Conventionally, a video tape recorder has a plurality of
recording systems corresponding to a normal mode and a high
image quality mode. In the high image quality mode, a so-called
high band system in which a carrier frequency of an FM (frequency
modulated) luminance signal is shifted to a freguency higher than
that of the normal mode and a frequency deviation range is
widened is employed in order to obtain a reproduced picture of
high image quality.

In the case of 8-mm type video tape recorder, FM lumihance
signals YFM of respective modes shown on the following table 1
are recorded together with a down converted chroﬁa signal CL, an
audio signal AFM, etc., on a magnetic tape in the frequency
allocations shown in Figs. 1A and 1B.

TABLE 1

High image!

- quality mode

normal mode

luminance signal

FM modulation:

FM modulation

i

recording system recording recording
white peak frequency 7.7 MHz 5.4 MHz
sync.chip frequency 5.7 MHz 4.2 MHz
frequency deviation 2.0 MHz 1.2 MHz
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clipping level.
white clip 220 & 220 %

dark clip 90 % 90 %

In the reproducing systeml, a recording mode discriminating
circuit is utilized in order to automatically discriminate a
plurality of the above-mentioned recording modes and to’ reproduce
a picture.

A conventional video tape recorder capable of coping with a
plurality of recording modes is arranged as, for examp}e, shown
in Fig. 2. |

Referring to Fig. 2, there is provided a luminance signal
reproducing system 10. A reproduceq RF (radio frequency)
signal from a magnetic head 1 is commonly supplied through a
playback ampllfler 2 to a high-pass filter 3 and a low-pass
filter 4 which are used to perform a so-called Y/C separation. A
down converted chroma signal CL from the low-pass filter 4 is
supplied to a color signal processing system 5 and an FM
b luminance signal YFM from the high-pass.filter 3 is supplied to
an input terminal 10i of the luminance signal reproducing system
10.

The FM luminance signal YFM is commonly supplied to RF band
processing circuits 1l1h and 1ln of high image quaiity ﬁode and of
g normal mode. Limiters 12h and 12n for preventlng inversion and
band-pass filters 13h and 13n are connected in cascade to the
band processing circuits 11lh and 1ln, respectively whereby,
together with the magnetic head 1, a proper band-processing such
as a peaking-process or the like is performed so as to balance

double side-band waves of the FM signal. The limiters 12h and
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" 12n are each constructed as a soft limiter or a double-limiter

type, and the outputs of the band-pass filters 1l3h and 13n are
supplied through a change-over switch S1 to an FM demodulator 14,
An output of the FM demodulator 14 is supplied through low-.
pass filters 15h and 15n of high image quality mode and normal
mode to de-emphasizing circuits 16h and 16n. The frequency
characteristics of the low-pass filters 15h and 15n are set, for
example, to 5 MHz flat and 3 MHz flat in response to thé
frequency allocations shown in Figs. 1A and 1B to thereby provide
horizontal resolutions of about 430 horizontal scanning lines and

about 270 horizontal scanning lines, respectively. Reproduced

luminance signals Y from the de-emphasizing circuits 16h and 16n

are supplied through.noise reducing circuits 17h and 17n
including comb-filters and a change-over switch S§2 to an output
terminal 10o0.

Referring to Fig. 2, there is provided a recording mode
discriminating circuit 20, in whiqh'the FM luminance signal YFM
from the high-pass filter 3 is supplied through é limiter 6 to an
input terminal 20i thereof. Bag&-pass filters 21h and 21n for
high image quality mode and normél_mode are commonly connected to
the input terminal 20i. Central frequencies of the two band-pass
filters 21h and 21n are set to sync. chip frequencies fsh and fsn
of the high image quality mdde and the normal mode as shown on
the earlier notéd table 1 where fsh is 5.7 MHz and fsn is 4.2
MHz, respectlvely. .

Detecting cxrcults 22h, 22n and hold c1rcu1ts 23h, 23n are
connected in cascade to the.two band-pass filters 21h and 21n,
respectively. Outputs of the hold circuits 23h and 23n ;re
supplied to a comparator 24 and an output of this comparator 24

is supplied through a termlnal 200 to the change-over sw1tches s1
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When the FM luminance signal Y<M supplied tou the recording

,¢. and 52.

mode discriminating circuit 20 is the signal of high image
quality mode, the output of the hold circuit 23h generally
becomes largexr than thﬁt of the héld circuit 23n, thus making the
output ‘of the comparator 24 *high" level.

Conversely, when the FM luminance signal YFM is thg signal
of the normal mode, the output of the hold circuit 23n génerally
becomes larger than that of the hold circuit 23h, thus making the
output of the comparator 24'“low“ level.

By the above-mentioned discriminated outputs, the switches
S1 and S2 are connected to the predetermined positions in
response to the recording modes. |

Incidentally, the frequency and level of the luminance
signal are considerably changed in association with the pattern
of ofiginal picture, and the freqﬁency spectrum of the FM
luminance signal YFM is also changed in association therewith.

As a consequence, as, for example, shown in Flgs. 1A and 1B,
even in the signal of the high image quality mode in which a
carrier frequency correspondlng to white level of 50 $ satisfies
£50h = 7.0 MHz as shown in Fig. 1B, if a frequency fy of an
original luminance signal satisfies the following equation (1), a
frequency of an m-oxder lower side band wave falls in the
vicinity of the sync. chip frequency fsn of the normal mode as
shown in Fig. 3. 1In Fig. 3, m = 2 is established.

m-fy = £50h -~ £sn cee (1)

In that event, in the mode discriminating circuit 29 shown
in Fig. 2, there is then the risk that the reproduced signal of -
the high image guality mode shown in Fig..3 is erroneouély

identified as the reproduced signal of the normal mode.
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assignee of the present application has previouasly proposed a
mode discriminating circuit in which, when a signal component
exists near the sync. chip frequency fsn of the normal mode, it
is determined on the b;sis of the existence or absence of the m-
order ﬁpper side band wave whether the reprodcued signal is the
reproduced signal of the high image quality mode or not, thereby
preventing an erroneous discrimination (see Japanese Patent
Application No. 63-75517 or Japanese ﬂaid—Open Patent Gazette No.
1-246975). TFig. 4 shows such previously-proposed mode
discriminating circuit 20A. 1In Fig. 4, like parts corresponding
"to those of Fig. 2 are marked with the same references and
therefoie need not be described in detail. |

As shown in Fig. 4, in this mode discriminating circuit 201,
a central frequency fuh of the béndpass filter 21A of the high
image quality mode is set as expressed by the following equation.

fuh = £50h + m-fy

= 2:-£50h - fsn o eee (2)

Accordingly, with respect to tpe carrier frequency £50h of
the high image quality mode sjgnal corresponding to the white
level of 50 %, this frequency fuh becomes symmetrical to the -
sync. chip frequency fsn of the normal mode and is determined in
the example of the aforenoted numeric wvalues as félléws.

| fuh = 9.8 MHz

Further, the pass band width of the bandpass filter 21A
corresponds to the change of the pattern of the original picture
and is therefore determined to be relatively wide. The rest of
arrangements of Fig. 4 is similar to the mode discriminating
circuit 20 of Fig. 2. |

As shown in Fig. 3, in the FM luminance signal of the high
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image quality mode, when the m-order lower side band wave exists
in the vicinity of the sync. chip -frequency fsn of the normal
mode, an m-order upper side band wave exists symmetrically about

the carrier wave.
Accordingly, in the mode discriminating circuit 20A of Fig.

4, the recording mode is discriminated as in the following table

2.
TABLE 2
fsn component exists exists none none
fuh component exists none exists none
discrimination |High image| normal |High image High image
mode quality mode quality quality
mode - mode mode

In the mode discriminating circuit 20A of Fig. 4, however,
an electrolytic capacitor of relatively large capacitance, for
example, about 10 yF is utilized in each of the hold circuits 23h
and 23n in order to reduce a noise. There is then the
disadvantage that the mode discriminating circuit 20A of Fig. 4
cannot be fabricated as an IC (integrated circuit) without
difficulty. '

Further, load resistances of the respective detectin§
circuits 22h and-22n are set as relatively large values, for
example, about 10 kQ in order to suppress the consqution of

current so that a discharge time constant becomes large, which

urges the discrimination of recording mode to be performed at low

speed. . -
Incidentally( in the case 6f an 8-mm video tape recorder,

fundamentally, a coating type metal (MP) tape is utilized in the

This Sheet Has Been Rep

SHEcT HAS BEEN
REPLACED

[T




This Sheet Has Been Rep

MM —

normal mode while an evaporation type metal (ME) tape is utilized

in the high image quality mode. Further, it is freguently
observed that a high efficiency coating metal (MPHG) tépe is
utilized in' the high image quality mode.

The conventional 8-mm video tape recorder capable of copiné
with a plurality of modes such as the normal mode and the high
image quality mode is arranged as, for example, shown in Figs. 5A
and 5B.

Referring to Fig. 5A, there is shown a luminance signal
recording system which is genérally represented by reference
numeral 30. A luminance signal Y applied to an input terminal
30i is commonly supplied to a high image quality mode band '
limiting circuit 31h and a normgl mode band limiting circuit 31n,
thereby preventing an aliasing noise in the spectrum of an FM
signal. Outputs of the band limiting circuits 31h and 31n are
supplied through pre~emphasizing circuits 32h and 32n to
modulation setting circuits 33h aq§,33n, in which DC levels and
AC amplitudes thereof are set to predetermined values of the two
modes. Outputs of the modulatioh:setting circuits 33h and 33n
are supplied through the changé-over'switch Sl to an FM modulator
34, whereby the FM signal YFM on the preceding table 1 is output
from the FM modulator 34. This output signal YFM is supplied
through equalizing circuits 35h ard 35n and the change-over
switch S§2 to an output terminal 30o. In an adder 100, the FM
luminance.signal YFﬁ and the down converted chroma sigﬁal CE from
a recording-side color sigﬁal processing circuit 102 are added
and then fed through a recording amplifier 103 to a magnetié head
Hh for hiéh image quality mode.

Referring to Fig..SB, there is provided a luminance signal

reproducing system 40. A reproduced RF signal from a magnetic
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head Hh is supplied through a playback amplifier 194 to a Y/C

separating circuit 105. The thus scparated chrxoma signal CL is
supplied to a reproducing-side color signal processing circuit
106, and the FM lum;nance signal YFM is supplied to an input
terminal 40i of the rebroducing system 40. This FM luminance
signal YFM is supplied to high image quality and normal mode RF
band processing circuits 41h and 41n.

In the band processing circuits 41h and 41n, the band
processing such as the peaking of frequency characteristics shown
in Figs. 6A and 6B or the like is performed so as to balance
double side band waves of the FM signal in the form of being
applied to the magnetic head Hh and succeeding inversion
preventing circuits 42h and 42n. The inversion preventing
circuits 42h and 42n each include soft limiters and bandpass
filters though not shown, and outputs of the inversion preventing.
circuits 42h and 42n are supplied .through a change—ove; switch 83
to an FM demodulator 43. . '

An output of the FM demodulator 43 is supplied through low-
pass filters 44h and 44n of high'image quality mode and normal
mode to de-emphasizing circuits 45h and 45n. The frequency
characteristics of the low-pass filters 44h and 44n are set to,
for example, 5 MHz flat aﬂd 3 MHz fiat to thereby provide, for
example, horizontal resolutions of 400 and 250 horizontal
scanning lines and a predetermined S/N (signal-to-noise ratio)
ratio. Reproduced luminance signals Y from the de-émphasizing
circuits 45h and 45n are supplied through noise reducing circuits
46h and 46n including comb filters and a change-over swi?ch S4 to
an output terminal 40o. |

In the video tape recorder capable of coping with only the

normal mode recording system, however, not only the recording in
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the high image quality mode recording system is unsatisfactory

pbut also the reproduction of the high image gualaty mcde canaot
be performed because a satisfactory reéroduced siénal cannot be
obtained due to the frequency characterigtic shown in Fig.'GB.

Further, in the conventional video tape recorder capable of
coping with both the normal mode and the high image quality mode,
most of the luminance signal system circuits of the recording and
reproﬁucing sides are provided exclusively for their own modes
and generally formed of two systems. Therefore, the circuit
arrangement is large as compared with the video tape recorder
capable of coping with only the normal mode and the manufacturing
cost thereof is unavoidably increased.

OBJECTS AND SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide an improﬁed recording mode discriminating circuit which
can eliminate the -aforenoted shortcomings and disadvantages
encountered with the prior art. |

"More specificglly, it is an objéct of the present invention
to piovide a recording mode disciiminatiﬁg circuit which can be
fabricated as an integrated circuit with ease.

It is anotﬁer object of the present invention to provide a
recording mode discriminatoing. circuit which can discriminate the
recording mode accurately and readily.

It is a further object of the present invehtion to provide a
magnetic recording and reproducing aﬁparatus.in which a circuit
scale thereof is relétively small.

It is yet a further object of the present invention'to
provide a magnetic recording and reproducing apparatus in which a
manufacturing cost can be prevented from being increased.

It is yet a further object of the present lnventlon to
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provide a magnetic recording and reproducing apparatus which can
perform a playback appliecable to recording svstems of a
plurality of modes.

As a first aspect of the present invention, a recording mode
discriminating circuit corresponding to reproduced signals of
first and second recording modes in which carrier frequency of
frequency-modulated luminance signal becomes high and low is
comprised of a first bandpass filter using an upper side band.
wave frequency of the first recording mode as a central frequency
thereof, a second bandpass filter using a predetermined carrier
frequency of the second recording mode as a central frequency
thereof, a discharge control circuit for flowing or interrupting
a current of a first predetermined value in response to the
presence or absence of the first bandpass filter when the
reproduced signals are supplied, a charge and discﬂarge control
circuit for flowing or infe:rupting a current of a second
predetermined value smaller than the first predetermined value in
response to the presence or absence of the output of the second
bandpass filter, and a-capacitor'commonly connected to the
discharging circuit andthe charging and discharging circuit,
wherein the recording modes of the reproduced signals are
discriminated on the basis of a voltage across the capacitor.

As a second aspect of the presént invention, a magnetic
recording and reproducing apparatus corresponding to a plurality:
of recording systems in which a frequency deviation of a
frequency modulated luminance signal is wide and narrow ‘is

comprised of a recérding system made corresponding to any one of
-the plurality of récording systems, gnd a reproducing system,
the reproducing system having a plurality of band processing

circuits corresponding to the plurality of recording systems and
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11
processing signals before being demodulated ard a plurality of

de-emphasizing circuits.

In accordance with a third aspect of the present invention,
a magnetic recording and reproducing apparatus corresponding to a
plurality of recordiﬁg systems in which a frequency deviation of
a frequency modulated luminance signal is wide and narrow is
comprised of a recording circuit system and a magnetic head made
corresponding.to any one of the plurality of recording s&stems,
and a reproducing circuit system having an inversion preventing
circuit made commom to the plurality of recording systems, a
plurality of band processing circuits corresponding to the
plurality of recording systems and processing signals before
being demodulated and a plurality of de-emphasizing circuits.

The above, and other objects, features and advantages of the
present invention will become appérent from the detailed
description of illustrative embodiments thereof to be read in
conjunction with the accompanying drawings, in which like
reference numerals are used to identify the same or similar parts

in the several views.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A and 1B are -diagrams, respectively éf_frequency
allocations of a recording signal of-a video tape recoxder;

Fig. 2 is a schematic block diagram showing a first example
of a conventional video tape recorder;

Fig. 3 is a diagram of a frequency spectrum of ‘an FM
luminance signal, and to which references will be made in
explaining operation of the conventional video tape recoxrder
shown in Fig. 2;

Fig. 4 is a schematic block diagram showing a main portion

of a second example of a conventional video tape recoxder;.

This Sheet Has Been Replaced

UL Il S




12
Figs. SA and 5B are schematic diagrams, respecstively of a

third example of a conventional videco “ape recurder;

Figs. 6A and 6B are, respectively, characteristic graphs of
frequency versus level, and to which references will be made in
explaining operation of the third example of the conventional
video tape recoder;

Fig. 7 is a schematic block d;agrah showing a first
embodiment of a recording mode diécriminating circuit according
to the present invention;

Fig. 8 is a schematic diagram showing a specific arrangement
of a main portion of the first embodiment;

Figs. 9A and 9B are schematic block diagrams showing a
second embodiment of the present invention which is applied to a
magnetic recording and reproducing apparatus, respectively; and

Figs. 10A and 10B are characteristic graphs, respectively,
of frequency versus signal level, and to which references will be
made in explaining operation of thé magnetic recording and
reproducing apparatus shown in Figs. 9A and 9B.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A first embodiment of a recording mode discriminating
circuit according to the present invention will hereinafter be
described with reference to Figs. 7 and 8.

Fig. ‘7 shows in block form an entierty of the first
erbodiment of the recording mode discriminating circuit according
to thé present invention and in Fig. 7, like parts éorresponding
to those of fig. 2 are marked with the same references and
therefore need not be described in detail. )

Referring to Fig. 7, there is provided a recording mode

discriminating circuit 50, wherein the FM luminance signal YFM

from the high-pass filter 3 is supplied through the limiter 6 to
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13
an input terminal S50i thereof. Bandpass filtzxrs Elh and 51ln of

high image qualipy mpde and normal mode are commoprly &onnected to
the input terminal 50i. Central frequencies of the two bandpass
filters 51h and 51n are respectively set to upper side band wavé
frequency fuh of high image quality mode and sync. chip frequency
fsn of normal mode similarly to the example of the prior art
shown ip Fig. 4 proposed by the assignee of the present_
application.

" fuh = 9.8 MHz

fsn = 4.2 MHz

A detecting .circuit 52n and a charge and discharge control
circuit 53n are connected in cascade to the bandpass filter 51n

- of the normal mode, and a dischérge control circuit 53h is
connected in series to the bandpass filter 51h of the high image
quality mode.

A capaéitor 54 is commonly connected to the discharge
control gircui£ 53h and the charge and discharge control circuit
53n, and a terminal voltage across fhe capacitor 54 is supplied
through a buffer amplifier 55 and an oﬁtput terminal 500 to the
change-over switches Sl and S2 as a coﬁtrol signal.

In this embodiment, a ceramic capacitor of relatively small
capacity of gboﬁt 0.1 uF is used as the capacitor 54, by way of
example. The other circuit arfangemeht is substantially the same
as that of Fig. 2.

Specific arrangements of the detecting circuit ‘52n, the
discharge control circuit 53h and the charge and discharge
control circuit 53n will be explained with reference to Fig. 8.

Referring té Fig. 8, the upper éide band wave component of
high image quality mode having a frequency fuh of, for ‘example,

9.8 MHz is applied to the discharge control ci;ggét”§§h,-in which
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" pnp transistor Q11 is employed as an emitter current source and

pnp transistors Q12 and Q13 are connected jn @ differeatial
fashion thereto. A bias voltage VI of, for example, 2.5 V is
applied to the base of the transistor Ql12, while a bias voltage-
slightly higher than'the above bias volpage V1 is applied to the
base of the transistor Ql3. A collector output of the ﬁransistor
Q13 is supplied through a base-collector path of an npn
transistor Ql4 to the base of a pnp transistor Q15 whose base is
as large as four times the base of the normal pnp transistor.
The collector of the transistor Q15 is grounded directly.

In the detecting circuit 52n and the charge and discharge

control circuit 53n to which there is supplied the signal

component of the normal mode having the sync. chip frequency fsn

of, for example, 4.2 MHz, a resistor is connected between
emitters of npn transistors Q21 and Q22, aﬁd a proper bias
voltage V1 is applied to the base§ of the transistors Q21 and
Q22, thereby constructing an phase inverting circuit. The
collector outputs of the two transistors Q21 and Q22 are shifted
in level, réspectively, by transistors Q23 to Q26 and fed to,
respectively, the bases of transistors Q27 and Q28 provded as
detectors and whose bases are as large as twice the base of the
normal transistor.

The collectors of the two transistors Q27 and Q28 afe
commonly.connected to the bases of pnp transistors Q31 and Q32
connected in current-mirror fashion and whose bases 'are as large
as four times the base of the normal transistor. The collector
of the transistor Q32 and the collector of an npn transistor Q33
whose base is as large as twice tﬁe base of the normal t;ansistor
are connected together, and a junction P therebetween is

connected to the emitter of the pnp transistor Q15 whose base is
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as large as four times the base of the normal trancistor in the
above-mentioned discharge contrel circuit 52h, and 1is alsc
connected to the capacitor 54 via a resiétor Rt. 1In this
embodiment, a resistance value of the resistor Rt is set ﬁo a
relatively low value, for example, about several 100s of ohms.

The emitter of the transistor Q33 is connected to the
collector of the transistor-QS whose base is as large as twice
the base of the normal transistor provided as the current source
together with the emitters of the transistors Q27 and Q28. The
base of the transistor Q5 is connécted to the base of transistor
Q0 connected in series to a constant current source 56, and in
this embodiment, a current value I0 of this constant current
source 56 is set as follows.

I0 = 100 ua

The transistor Q33 is supplied. at its base with the proper
bias voltage'V1 by transistors Q41 to Q45 of a bias setting
circuit 60. . .

A terminal voltage V54 of the capacitor 54 is properly
convefted in level by'transistors Q51 to QSS of the buffer
amplifief 55 and then fed to the terminal 50o.

In order to determine the lower limit of the voltage V54
across the capécitor 54, a collector-emitter circuit of a
trénsistor Q56 is interposed between a proper voltage Vrg and the
capacitor 54.

Operaﬁion of the first embodiment shown in Fig. 7 will be
explained below.

When no signal is applied, according to fhe aforenoted
setting of the bias_voltage, the transistors Q13 to Q15 in the
discharge control circuit 53h are placed in their OFF state (see
Fig. 8).

This Sheet Has Bee

L eee—

REPLACED

2




R R e SRy 11

16
No base current is flowed to the transistors Q27 and 228

provided as the detector 52n and accordinglyv, no colle~tor
current is flowed, whereby no collector current is floweed to the
transistors Q31 and Q32 connected in a current-mirror fashion. On
the other hand, since ﬁo base current is flowed to the |
transistors Q27 and Q28, the base potential of the transistor Q33
is increased to set the transistor Q33 in its ON state.' As a
consequence, the collector current of the transistor Q33 is
unavoidably flowed thereto through the resistof Rt and the
junction P from the capacitor 54, thereby the capacitor 54 being
discharged.

When the FM luminance signal YFM supplied to the recoxrding
mode discriminating circuit 50 is tﬁe signal of normal mode, the
signal component of sync. chip frequency fsn shown in Fig. 1A is
supplied.tﬁrough the bandpass filter 51n to the detecting circuit
52n whose detected output is fed to the.charge and discharge
ciicuit S53n. In thét case, the capacitor 54 is chargéd by a
current In from the charée and discharge control circuit 53n and
the terminal voltage 54V across the capacitor 54 is increased to
the predetermned level Vn. This voltage Vn is properly converted
in level by the buffer amplifier 55 and fed to the switches S1,
S2, thereby the two switches S1, S2 being connected to contacts
n, respectively. .

More specifically, by the tranéistofs Q27 and Q28 shown in
Fig. 8, the signal component of frequency fsn is detected (full-
wave rectified) and the collector current is flowed to the two
transistors Q27 and Q28 over the whole period of the sig§a1. On
the other hand, by this full-wave rectification, the base
potential of the transistor Q33 ig decreased so that the

transistor Q33 is set in its OFF state. As a result, the
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collector current of the transistors (027 and Q28 transferrad via

the transistors Q31 and Q32 connected in =2 éurrent-mi:rbr fasnion
is flowed from the junction P and fed through the resistor Rt to
thereby charge the capacitor 54.

The charging current In is réstricted by the current source
transistor Q5 and is provided, in this embodiment, as follows.

In = 2-I0 = 200 puA _

On the other hand, when the FM luminance signal YFM is the
signal of the high image quality mode and the m-order lower side
band wave component exists in the vicinity of the sync, chip
frequency fsn of the normal mode as shown in Fig. 3, the
capacitor 54 is intended to be charged by the charging current In
from the charge and discharge control circuit 53n on the basis of
the detected output of the lower side band wave component
similarly as described above.

In that case, however, the uéper side band wave component
existing at the same time symmetrically with respect to the
carrier is supplied through the bandpass filter 51n to the
discharge control circuit 53h. On the basis of the uppef side
band wave, the discharge control circuit 53h is turned on so that
the current Ih is flowed to the discharge control circuit 53h
from the capacitor 54. .

To be more concrete, the signal component of frequency fuh
is supplied by the amount of, for ex&mple, 0.5 Vp - p and the
transistor Q12 shown in Fig. 8 is turned OFF at every positive
semic-cycle period. Also, the transistor Q13 is turned -ON and
the transistors Q14 and Q15 are also turned ON, accordingly.

Consequently, at every semié—cycle period of the signal
component of frequency fuh, the junction P between the collectors

of the transistors Q32 and Q33 in the charge“qngmd;§Qb§;ggm__wmm
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control circuit 53h is grounded via the ON-resistance of the

transistor Q15.

As earlier noted, the base of the transistor Q15 is as large

as four times the normal base of the transistor and has a current

drive capability of, for example, 4 mA.

Further, the current In from the charge and discharge

control circuit 53n is restricted by the transistor Q15.

Therefore, a relationship expressed by the following

equation (3) is established between the currents Ih and In of the

two control circuits 53h and 53n with the result that the

capacitor 54 is discharged, thus causing its terminal voitage V54

to be lowerd to the predetermined value Vh.

Ih » In

cee (3)

As described above, according to this embodiment, the

respective recording modes are discriminated as shown on the

table 3 below.

[

L

113

TABLE 3

fsn com?onent exists exists| none none

fuh component exists none exists none
charge and discharge charge charge| discharge|discharge
control curcuit 33h
discharge control discharge - - discharge - -
curcuit 33h

voltage of low high low low

capacitor 34

descrimination High image|normal|High image|High image

mode quality |[mode quality quality
mode mode mode
This Sheet Has Been Rep
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As set forth above in detail, accordirng to this embodiment,

since the single capacitor of small capacitv is utilized and the
time constant of its charge and discharge circuit is selected to
be-small, the recording mode discriminating circuit can be
fabricated as the IC with ease, and the recording modes can be
discriminated accurately and readily.

While the present invention is applied to the 8-mm video
tape recorder as described above, the present invention.is not
limited thereto and may be applied to VHS, SVHS, Beta and other
systems such as an ED (extended definition) Beta system in which
the high band_recording system is employed.

As described above in detail, according to the above
embodiment of the present invention, since the recording mode
discriminating circuit of the present invention is comprised of
the large curreﬁt disdharge control circuit and the small current
charge and discharge current responsive to the presence or
absence of the respective signals.pomponents of the predetermined
upper side band frequency of the high image quality mode and the
predetermined carrier frequency of the normal mode and the
capacitor commonly connected to fhe two control circuits and the
recording mode of the reproduced signal is discriminated on the
basis of the terminal voltage across this capaéitor, the use of
the capacitor is suppressed to the minimum and the recording mode
discriminating circuit can be fabricated as the IC with ease.
Furthermore, the high image quality recording mode and the normal
recording mode- in which the carrier frequency of the FM luminance

signal is high.and low can be discriminated accurately and

readily.
A second embodiment of the present invention will be

described hereinafter with reference to Figs. 9A, 9B and Figs.
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10A, 10B. In Figs. 9A and 9B, like parts corresponding to those

of Figs. S5A and SB are marked with the same references and
therefore need not be described in detail.

Referring to Fig. QA, there is provided the luminance signal
recording system 30 which is arranged to be capable of coping
with the normal mode in this embodiment. The luminance signal Y
from the input terminal 30i is supplied to the band lim@ting
circuit 31n.corresponding to the normal mode, and an output of
‘the band limiting circuit 31n is supplied through the pre-
emphasizing circuit 32n to the modulation setting circuit 33n, in
which the DC level and the AC amplitude are set to the
predetermined values of the normal mode. An output of the
modulation setting circuit 33n is supplied to thé FM modulator
34, and the FM luminance signal YFM shown on the table 1 is
output from the FM modulator 34. The output of the FM modulator
34 is supplied through the equalizing circuit 35n to the output
terminal 30o. This output at the output terminal 300 is supplied
through the adder 100 and the amplifier 103 to the magnetic head
Hn of the normal recording mode.

Refering to Fig. 9B, there is shown the luminance signal
reproducing system 40. In the Y/C ‘separating circuit 105, the FM
Juninance signal YFM is separated from the reproduced ﬁF signal |
from the magnetic head Hn and is fed to the input térﬁinal 40i.

. This FM luminance signal YFM is commonly supplied to the RF band
pfocessing_circuits 41h and 41n of the high image guality mode
and the normal mode, and the outputs of thg RF band processing
circuits 41lh and 41n are supplied through the change-ovér switch .
s3 and a common inversion preveﬁting circuit 42" to the FM
demodulator 43. An output of the FM demodulator 43 is_supplied

through a common low-pass filter 44 to the de-emphasizing
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circuits 4S5h and 45n of the high image quality mode an< the
normal mode. Reproduced luminance signals ¥ from the da-
emphasizing circuits 45h and 45n are supplied'through the change-
over switch S4 and a common noise reducing circuit 46 to the
output terminal 40o.

Operation of~the circuit arrangements of Figs. 9A, 9B will
be described hereinafter with reference to Figs. 10A and 10B.

As is clear from the above-mentioned arrangement, ih the
recording system 30 of this second embodiment, the sigﬁal
processing corresponding to the normal mode is performed.
Further, in the reproducing system 40, when the change-oéer
switches S3 and S4 are connected to the contacts n, the
reproducing processing correspdnding to the normal mode is
carried out, while when they are connected to the contacts h, the
reproducing processing corresponding to the high image quality
mode is carried out.

In this embodiment, similarly to the example of the prior
art, the frequency characteristic of the band processing circuit
41h of the high image quality mode is set so as to be applied to
the normal mode magnetic head Hn an& the succeeding'inversibn
preventig circuit 42 so that the both side band waves of the FM
signal are generally balanced. Thus, as shown by a solid line
and a dashed line in Fig. 10A, in any case of the ME tape and the
MPHG tape, the.frequency characteristic 6f the band limiting
circuit 41h of the normal mode is selected to be sharper than
that of the band limiting circuit 4lh of the high image guality

mode as shown in Fig. 6A.

Therefore, the total frequency characteristic of the band

limiting circuit 41h and the magnetic head Hn becomes as shown by
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frequency region and which is lowered due to the magnetic head Hn

cf the normal mode can be substantially compensated for. Ffor
L]

comparison, the total frequency characteristics of the

conventional magnetic head Hn of the high image quality mode is
represented by a one-dot chain line in Fig.'IOB.

Further, in this embodiment, the frequency characteristic of
the low-pass filter 44 is selected to be a little wider than the
frequency characteristic of 3 MHz flat of the low-pass filter 44n
of Fig. 5B.

As a consequénce, according to this embodiment, in the case
of the high image quality reproduction, horizontal resolutions of
{ about 300 to 350 horizontal scanning lines can be obtained, which
is not equal to the real high image quality reproduction but
which can easily xreproduce a video image of remarkably high
quality. |

Incidentally, when the frequency chéracteristic of the low-
pass filter 44 is set to be wide similarly to the low-pass filter
44h of the high image quality of Fig. 5B, if the reproduction of
the normal mdoe is carried out, the S/N ratio is lowered a little
and a beam of an aliasing noise is produced a little. In that
case, however, according to the present invention, a stable
reproduced pi&turé can be.obtained.

While in the abpve-described second embodiment the recording
system 30 is arranged so as to correspond with the normal mode,
the recording systém 30 is not limited thereto and may be
arranged so as to correspond witﬂ the high image qguality mode.

As set out above; according to the second embodiment of the

present invention, since the recording system is arranged so as

to correspond with one of a plurality of recording systems in

which the frequency deviation of the FM luminance signal is wide
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or narrow and a plurality of band.processinq circuits fbr
processing signals hefore being demcdulated and a plurality of
de-emphasizing circuits corresponding to a plurality of recording
systems are provided, a the magnetic recording and reproducing |
apparatus can be reduéed in circuit scale, reduced in cost and
gwhlch can perform the reproductlons corresponding to the

Having described preferred embodiments of the invention with

reference to the accompanying drawings, it is to be understood
that the invention is not limited to those precise embodiments of
ithe invention and that various changes and modifications thereof

Ecould be effected by one skilled in the art without departing

from the spirit or scope of the novel concepts of the invention

#as defined in the appended claims.
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CLAIMS

1. A recording mode discriminating circuit corresponding

to reproduced signals of first and second recording modes
in which carrier frequency of frequency-modulated luminance
signal becomes high and low, comprising:

a first bandpass filter (51h) using an upper side band
wave frequency of said first recording mode as a central
frequency thereof; '

a second bandpass filter (51n) using a predetermined
carrier frequency of said second recording mode as a central
frequency thereof;

" discharge control means (53h) for flowing or interrupting
a current of a first predetermined value in response to

the presence or absence of said first bandpass filter

when said reproduced signals are supplied;

charge and discharge control means (53n) for flowing
or interrupting a current of a second predetermined value
smaller than said first predetermined value in response
to the presence or absence of the output of said second
bandpass filter; and

a capacitor (54) commonly connected to said discharge
control means (53h) and said charge and discharge control
means (53n), wherein the recording modes of said reproduced

signals are discriminated on the basis of a terminal voltage
across said capacitor (54). '

2. A magnetic recording and reproducing apparatus correspond-
ing to a plurality of recording systems in which a frequency

deviation of a frequency modulated luminance signal is
w1de and narrow, compr1s1ng
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a recording system (Fig. 9A) made corresponding to
any one of said plurality of recording systems; and

a reproducing system (Fig. 9B), having a plurality
of band processing circuits (41h, 41n) corresponding to
said plurality of recording systems and processing signals
before being demodulated and a plurality of de-emphasizing
circuits (45h, 45n),.

3. A magnetic .recording and reproducing apparatus correspond-
ing to a plurality of recording systems in which a frequency
deviation of a frequency modulated luminance signal is
wide and narrow, comprising:

a recording circuit system (Fig. 9A) and a magnetic
head (Hn) made corresponding to any one of said plurality
of recording systems; and

a reproducing circuit system (Fig. 9B) having an inversion
preventing circuit (42) made common to said plurality
of recording systems, a pTura]ity of band processing circuits
(41h, 41n) corresponding to said plurality of recording -
systems and processing signals before being demodulated
and a plurality of de-emphasizing circuits (45h, 45n).
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