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di'scriminating circuit BAKGRGUNDOF [THE Mlirected to a record

node  dj cr%niggti %_ckpcuit for use vith a video tape recovdr (VTIR) ha
a pﬁiﬁiﬁ%ﬁLeﬁif%égiéfhéfﬁbdes. Description of the Prior art Conventionally.
a video &ﬁ@epE%%%%ﬂ?&Aygifidﬂlgéﬂééé%(generally to a video tape

recorder having a recording mode discriminating circuit and, more

particularly, is directed 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: normal mode
quality mode '

luminance signal FM modulation FM modulation
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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deviiation range is range is videned i< enployed in order to obtain a

‘oduced geet gf\n/?hﬁ%llsh'tgﬁel mage qugl§y.,4n the case ofy 83w type vijdeo
u&bﬂaasﬁt5|gnals YFM of respectfi ve shown on the

f olfl owi ng acm;pp&ndedevegether Wwth a down convertied chrona signal C, an

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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audid'signal AFM. etc. on a magnetic tape-in the fequency alloations shown
.in Figs. 1A and 1B. | Um nance signal FM nodul ation white peak
fr gquency 7.7 [err] 35.4[err] sync. chi p frequency 5.7

[erir]

1

P 5

B0

frequency devi ati on 2.0 [éerr .. 1. o
12n qare ach constructed as sogt limiter or a gor.[llg{e]-lzn:L%er

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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90 % In the reprqgucing systen , de---————--
imnating circuit is utilized inorder to automm I nate a

re. A conventional video tape recorder capable of coping with a.
When the FM luminance signal Y7M supplied tov the recocrding

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
£f50h = 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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~Pplurality of recording nodes is arranged as, for exanpﬂémsbhd%nBaaREmgw
Referring to Fig. 2, there is provided a Iun1nance S|gn
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S coﬁzinly suppl i ed through a playback anplifier 2 to a
separft i on. E%(ﬁ/&?“é%n § REOR ?’Bnﬁ sFBRaPTELTESHS passgfiltth& 4
B S e G 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

THIS SHEET HAS BEEN
'REPLACED




an input termnal 101 of the lum nance signal reproducing system 10. The FM
| um nance signal YFMis comonly supplied to RF band processing circuits
|1 h agd Iun of high image quality node and of normal node. Limters 12h and
12n fqQr preventing inversion and band-pgass filters 13h and 13n are

conneqt ethdd cAReRLEy ud e bRoK. RECRSSLAG-CHOA S dd1 90t e exists

respeq
band- |
bal ang

tively together with the magnetic head 1, a proper
r oresttiengrisuiohi s @f peteki SIgREE OCREP -Giretienlck & sirs (s nshrsg@1as to
e doubl e side-band waves of the FMsignal. The limters 12h and

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 thét a discharge time constant becomes large, which
urges the discrimination of recording mode to be perforﬁed at low
speed. . _ -

Incidentally, in the case of an 8-hm video tapé recorder,

fundamentally, a coating type metal (MP) tape is utilized in the
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3 12n are each constructed as a soft limter or a doub SﬂmﬂthB
the outputs of the band-pass filters IJh and 13n are su
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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
R 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
'p 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
3 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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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 reproducing 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 aed 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

REPLACED

ﬁ\s SHEET HAS BEEN




discrimnating circuit 20, in which the FP | um nance signal YFMfromthe

hi gh-pass filter 3 is supplied through alimter 6 to an input term nal 20i
t hpreof . Band-pass filters 21h and 21n for high i mage qualty node and

nof mal node are comonly connected to the input term nal 20i. Central

f r Equateciteisgiof ihdige t qua bahy- pade freldoards ny syste® lis aresastelsfActoywpc. chip
frpquencies fsh and fsn of 'the high- inmage quality' node and the normal
noHe B o Y}Hetﬁ%P’é‘a‘l‘lPFEF°ﬂoPéd%th@olré?% viearge (Bt redg@miotand fsn

Egh?%ﬁazsfeéheé egggg\gisgegySag{[s%%tcitn Cirrecpuzi‘é uc2e2 ’si2921{1afn<§iaxn%‘t:d bCel, reuits

obtained due to the frequency characteristic shown in Fig. 6B.
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 cast can be prevented from being increased.

It is yet a further object of the present invention to
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connected in cascade to the two band-pass filters 21h and 21n,
respectively. Qdtputs of the hold circuits 23h and 23n are supplied to a
conpargat or 24 and an output of this conparator 24 is supplied through a
termrfal 200 to the change-over swtch S1 REPLACEMENT SHEET 2 1 FEB

1997 4 provide a magnetic recording and reproducing 2pparatus 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

1 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:

A=24

of recording systems in which a frequency deviation of a
frequency modulated luminénqe 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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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 of 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;.
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By the above-nentioned discrimnated outputs, the swtches SI and 82 are

connected to the predeterm ned positions in response to the recording
des. Incidentally, the frequency gnd |evel of the |um nance signal are
nsi derably changed in aSSOCIatéOH with the gattern of orlglnal pi cture,

d the fﬁ&ﬁﬁmuiﬁsﬁﬁ%t?%wﬁ T TReEeRprLgndRaAL m§igﬁﬁ§9qqﬁ&( 1y 28 2hanged .
a§§OC|até%£ﬁ;here L con ?gtgggﬁgqﬁﬁ ﬁo,:asg for exanple shown in Figs.

e sigha ﬁﬁa? ?9 frode in which a
rrier fEQQUenGyn CALd ROl NOrbQp¥BLE Geh§Vebnlacer R SaL I §ELERs 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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f 5Sh 7.0 [err] as shown in Fig. 1B, if a frequency fy of an original
| um nance signal satisfies the follow ng equation (1), a -frequency of an
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rder |ower side band wave falls ip the vicinity of the sync. chip
quency fan of the normal npde as s%omn in Pi%‘f%A|r1gﬁg. 3, m- 2 is
ablansHaweutn $gxpina} p8Enthepgpf. Bandpass Tilters Sihand Sln(af |
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filters 51h and S51n are respectively set to upper side band wave
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 circuit 53h, in which
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5 To solve the problemof the erroneous discrimnation, the assignee of the
present application has previously proposed a node discrimnating circuit

i nfwhi ch, when a si gnal conponentléxists near the sync. chip frequency fan
of {t he nornmal pode, I s dete gd on_the b eX|stence

' f_the
ab$errReP o‘frT%%lﬁ%mér%%} tppETP &S & baasna"”@vaem‘égéé%hg'rlrfﬁ rﬁBPS&Cué‘Edgl gnal

s trEhp transistors Q12 and Q13 are connected in 8 differential
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 V1l 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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reproduced signal of the high inmage, quality node or not, there vy
preventing an erroneous discrimnation (see Japanese Patent Application No.
75517 or Japanese Lai d- Open Paterjt» Gazette No. 1-246975). Pig. 4 shows
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embodiment, a resistance value of the resistor Rt is set to 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 capacitor 54, a collector-emitter circuit of a

transistor 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).
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fuh = f5Ch + m.fy - [err] 2.f50n - fan .

(2) Accordingly, with respect to the carrier frequency fSCh of the high
i mage qual ity node signal correspondH%g to the white level of 50 % this
frequency fuh beconmes symetrical to 'the sync. chip frequency fan of the
nor ffal nodeNandags. cusrenti ned filowede tex &R &PMaIft WD RMDt2d M28ri c
val Jes as foll ows. Luh - 9.8 Mz Fu%%gfr, t he, pass band width of the
bandpEC¥idedras1 ke oAPEEFEREs 525 ARGRRS T3 e THAGRHHETEOX he

Orii'ﬁﬂrééﬁéuig 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 through the bandpass filter 51n to the detecting circuit

52n whose detected output is fed to the charge and discharge

LAY Parips s ek

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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and is therefore determned to be relatively wide. The rest of
arrangenments of Pig. 4 is simlar to the node discrimnating circuit 20 of
Rig. 2. As shown in Pig. 3, in the PMIum nance signal of the high 6
ifmage qual ity node, when the mordér’ | ower side bend wave exists in the

V%c”’H&ﬂdéﬁtéﬁecéyﬂgntqgfFtﬁ&eﬂ#£ﬁ§Ys£§£sCQb7tEﬂdn@Q@a|lanoferred via
the transistors Q31 and Q32 connected in =2 c.urrent-mi::rbr fasnion
is flowed from the junction P and fed through the resistor Rt to
thereby charge the capacitor 54.

6 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

0 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

{5 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“qng“d;§Qb§§ggmm

This Sheet Has Been R

M 5=




node, an morder upper side band wave exists symetrically about the
carrier wave. Accordingly, in the node discrimnating circuit 20A of Fig.
4, the recording node is discrimnated as in the following table 2. TABLE 2

fsn conponent exi sts exi sts 18 none none fuh conponent
efi e @liécmmmlf@@ st ke | §BOG, NOT ME
H ékﬁﬁgaé Ewy%ult é?ﬂ’%fsgrou quality nﬁle quality ® quality

transistor Q15. <

As earlier noted, the base of the transistor Q15 is as large
as four times the normgl base of the transistor and has a current.
drive capability of, for example, 4 mA.

Further, the current In from the charge and dischafge
control circuit 53n is restricted by the transistor Q15.

Therefore, a relationship expressed by the followiﬂg
equation (3) is established between the currents Ih and In of the
two control circuits S3h 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 ' ' eee (3)

As described above, according to this embodiment, the
respective'recordiné modes aie discriminated as shown on the

table 3 below.

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
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node node node In the node discrimnating circuit 20A
of Fig. 4, however, an electrolytic capacitor of relatively largo

cgpaci tance, for exanple, about %3 [err]F is utilized in each of the hold
cigcuits 23h and 23n in order educe a noise. There is then the

difsadvant &Fe SSfatf I r?dﬂ%’edllé’crqefﬁaﬁa}tn RFQTENS toAhis ppgbodimanhet be
f brlggggdtﬂ%agaééiélég q&gg cth Qggrung def&gygt%ﬁﬂFurther | oad
r t

Ssi stances r espective |ng G5 CUi s 22hn aAPe &Be as
r |aEhh@'hdﬁﬁﬁﬂhﬁ“ﬁﬂ“%%s1HHérge 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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exanpl e, about 10 ka in order to suppress the consunyihisSheetiasBeanRepliced O

_Lhat a discharge time constant becomes |arge, which urﬁmmm“ ||I |

SCT 1 I
ncidentally, in the case of an 80 m video tape recorder, undanental

oagdxltg@§0n9£§|g£é§l baPanss 98] 11 Zed erEQecorréspondlng 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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normal node while an evaporation type netal (ME) tape is utilized in the
hi gh image quslity node. Fuether, it is frequently observed that a high

ef ficiency coating netal (NPHG t éKEIS utilized in the high7mage quatity——

-

de The conventional 8-nmm video &lape recorder capabl e of coping with a
Fll$ @39%%&% a5t tiRe NOIGHR| inimsle (@iad stehe rgh ddeaenglual i ty node
arrange for -exanpl e, shown in Figs.” SA and SB. Referring to Fig.
, nbl&_ﬁ@a Inﬁ)cf‘élovwne’:pﬁdﬂﬂd‘mmnﬁrme *siararldi iy f&ymt ahevdsh is generally

ppresent ed by reference

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 41h 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

a solid line in Fig. 10B, wherein a response of the hlgh —
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nuneral 30. A lum nance signal Y applied to an input termnal 30i is
comonly supplied to a high inmage quality node band Iimting circuit 31lh

nd a nor nal Tt ' ' N
noise in the spectrumof an EMgignal. Qutputs of the band |imting
CieLelbicilReddn Hh Ak iTHPRld abudVel U drEs eﬁm@aﬁa&ﬁ@ﬁ&uf&&a t, 32h and
32n to nodul ation setting circuits 33h and 33n, in which DC | evels and AC
agpl thedesriadr sokdearcans dte tsmhmtedstierliynabnpestad fhe. t wa,podes.

Qut puts of the nodul atioi setting circuits 33h and 33n are supplied through
t ReMPAZA§ENov Ehes hote] SregnencyrMhisditamistics 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 gig. 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 t@gwggm;g@;pgpgg signal is wide
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34, whereby the PMsignal YFM on the breceding table 1 is output fromthe
FM noduat or 34. This output signal YFMis supplied throug equalizing
circuits 35h and 35n and t he change-over swtch 82 .toan..out pul--teesmi-nal .. .. .,

300. In an adder 100, the FWP %yninance signal TFM and the down converted V.
chroma signal CL froma recordlng-side col or signal processing circuit 102

oar mamki and ehphuked ity efgh2ad duwiieRs bl +1rek t§3 fiar a nagnetic head
Hh for high inmage quality de. Referring to Fig. 5B, there is provided a
PRARSRA s?bﬂ’é‘gfﬁeb‘?cﬁ&&?i %ngﬁ‘ﬁcﬁ.{}‘.-ag\t?'gp?% uReBIREMiignalof rom a
d@%gﬁﬂﬂé%izing circuits corresponding to a plurality of recording )
systems are provided, a the magnetic recording and reproducing

apparatus can be reduced in circuit scale, reduced in cost and L.

gwhich can perform the reproductions corresponding to the

fplurality of recording sjstems..

Having described preferred embodiments of the invention with
freference to the accompanying drawings, it is to be understood

gthat the invention is not limited to those precise embodiments of

fcould be effected by one skilled in the art without departing
from the spirit or scope of the novel concepts of the invention i

$as defined in the appended claims.
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rHh is supplied through a playback anplifier 104 to a Y/ C separating

it 105. The thus soparated chrone signal CL Is supplied to a

pduci ng-si de col or signal processing circuit 106, and the FM | um nance
YFM is supplied to an input termnal 40i of the reproducing system./_

This. FM | um nance signal YFMis supplied to high inmage quality and

nmode Rp band processing circuitgg4lh and 41n.

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
wide and narrow, comprising:

O AR O n H .
SO i
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In the band processing circuits 41h and 41n, the band processing such as
the peaking of frequency characteristics shomn in Figs. 6A and 6B or the
like is performed so as to bal ance doubl e side band waves of the FM signal
in the formof being applied to the magnetic head Eh and succeedi ng

I nversion preventing circuits 42h aggl 42n. The inversion preventing
circuits 42h and 42n each include soft limters and bandpass filters though
not shovin,reswr dlhpus s émt hEigOVEASIi madpreventspgndiingutds 42h and 42n are

suppl{ed {0 o4Phs 25 §NENIEA PYEY ¥ FERovd1hg 8D sEMmIgMady! ator 43.
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).

g

i
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An out put.of the FM denodul ator 43 is supplied through |low pass filters
44h and 44n of high imge quality node and normal -node to de-enphasi zi
circuits 45h and 45n. The frequency .characteristics of the |ow pass
filters 44h and 44n are set to, for exanple, 5 M\z flat and 3 Mz fl at tg;
t hereby provide, for exanple, horizonta? resol uti ons of 400 and 250

hori zontal scanning |lines and a predete ﬁined S/I'N (signal -to-noise ratio.)
-ratio. Reproduced |um nance signals Y fromthe de-enphasizing circuits 45h
and 45n are supplied through noise reducing circuits 46h and 46n i ncl udi ng
conb filters and a change-over switch $4 to

ABSTRACT

RECORDING MODE DISCRIMINATION CIRCUIT

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 (51h) using an upper side band wave frequency of

the first recording mode as a central frequency thereof,

a second bandpass filter (51n) using a predetermined carrier
frequency of the second recording mode as a central frequency
thereof, a discharge control circuit (53h) for flowing |

or interrupting a current of a first predetermined value

in response to the presence or absence of the first bandpas§
filter when the reproduced sighals are supplied, a charge

and discharge control circuit (53n) for flowing or interrupt-
ing a current of a second predetermined value smaller

than the first predetermined value in response to the i
presence or absence of the output of the second bandpass | :
filter, and a capacitor (54) commonly connected to the '
discharging circuit and the charging and discharging éircuit,

wherein the recording modes of the reproduced signals

are discriminated on the basis of a voltage across the

capacitor (54). Also, a magnetic recording and reproducing

apparatus is disclosed, to which the above-mentioned recording

mode discriminating circuit can be suitably applied.
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an output termnal 400. In the video tape recorder capable of coping with
only the normal node recording system however, not only the recording in
9 the high imge quality node recording systemis unsatisfactory but al so
t he reproduction of the high i mage qcalaly made cannot be perforned beca
a satisfactory reproduced signal cannot be

FIG. 1A
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bt%ined due to the frequency characteristic shown in Fig. 6B. Further, in
t he¥conventi onal video tape recorxeqr; capable of coping with both the norwm
nDdé and the high image quality node, nost of the |um nance signal system
circuits of the recording and reproducing sides are provided excl usively
forytheir own nodes and generally fornmed of two systens. Therefore, the
CIFGUIt arrangenment is large as -conparedpw th the video tape recorder
capabl e of coping with only the normal e nd t he manufacturing cost .
theceof is unavoidably increased. OBJECTS AND SUMWWARY OF THE | NVENTI ON
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Acgordingly, it is an object of the present invention to provide an

| mgroved recording node discrimnating circuit which can elimnate the

af erenot ed shortcom ngs and di sadvant ages encountered with the prior art.
More specifically, it is an object3éf1the present invention to provide a
regordi ng node discrimnating circuit which can be fabricated as an

i ntegrated circuit with ease. It is another object of the present invention
tosprovi de a recording node discriiinatoing. circuit which can discrimnate

thé recordi ng nn12:37c2§ate£§ and readily.
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Acabrding to the present invention, a recording node discrimnating
circuit corresponding to reproduced signals of first and second recording
nodes in which carrier frequency of/ff{equency-nodul ated | um nance signal
beconmes high and low is conprised of a first bandpass filter using an upper
si de band wave frequency of the first recording node as a central frequency
thereof, a second bandpass filter using a predeterm ned rig&
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frequency of the second recording node as a central frequency thereof, a

di scharge control circuit for flowmng or interrupting a current of a first
predeterm ned val ue in response to the presence or absence of the first
bandpass filter when the reproduced/liignal s are supplied, a charge. and

di scharge control circuit for flowng or interrupting a current of a second
predeterm ned val ue smaller than the first predeterm ned 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 di scharging cirguif,
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wherein the.reordi ng nodes of the.reproduced signals are discrimnated on

the basis of a voltage across the capacitor. 11 < The above, and ot her
obj ects, features and advant ages of }he present.invention will becone
apparent fromthe detail ed descri ptq oW of illustrative enbodi ments ther eof

to be read in conjunction with the acconpanying drawi ngs, in which Iike
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reference nunerals are used to identify the sanme or sinilar parts in the

sever al

di agrans,
vi deo tape recorder;

vi ews. BRI EF DESCRI PTI ON OF TEE DRAW NGS Fi gs. -
frequency allocations of a recordln
tic block diagrah

respectively of.
Fig. 2 in a schgpp
vi deo tape recorder;

exanpl e of a conventi onal

frequency spectrumof an rx | um nance signal
be made in explaining operation of the cquentional
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shogvn in Fig. 2; Fig. 4 is a schematic bl ock di agram showi ng a main portion
of a second exanple of a conventional video tape regg;gig&gaslgeeﬁlﬁe&ﬁgegs. SA

and SD are schemati c di agrazs, resgftivel y of 4 thi I
conventional vidoo taps recorden; gU. 6A and 6B ar% m&nmmm IP

charactertstic graphs of
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frequency versus level, and to which references will be nmade in explaining
operation of the third exanple of the conventional video tape recoders Fig.
7 is a schematic block diagram showi ng a first enbodi nent of a recording
node discrimnating circuit accordi ng9¢®d1the present invention; Fig. 8 is a
schemati c di agram showi ng a specific arrangenent of 'a main portionV of the
e schenati ock di agrans show ng a

first enbodi ment; Figs.
second enbodi nent of th prgfent i nventi on whi lied to a
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magneti c recordi ng and reproduci ng 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 the
nagnetlc recordi ng and reproduci ng apPaddtus shown in Figs. 9A and 9B.
DETAI LED DESCRI PTI ON OF THE PREFBRRED EMBODI MENTS A first enbodi ment of a
recordi ng node discrimnating circuit according to the present invention
will hereinafter be described with reference to Figs. 7 and 8. * Fig. 7
shows in block forman entierty of the first b,
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¢ enb®di nent of the recordi ng node discrimnating circuit according 'to the

present invention and in Fig. 7, like parts corresponding to those of Fig.
2 are marked with the same references and therefore need 'not be descri bed
in detail. Referring to Fig. 7, there is provided a recordi ng node

discrimnating circuit 50, wherein $hé1FM | umi nance signal YFM fromthe
hi gh-pass filter 3 |Is supplied through the limter 6 to
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13 an input terminal 50i thereof. sandpass filters Sih gad-5ln-of high
. 1mage quality node and normal w

wi ode are comonly connect @HAOI_‘IMEN]H@QE
term nal 501. Central frequencies of the two bandpass- f il ters—5th—afe—5t
are respectively set to upper side band wave frequency f
qual ity node and sync. [

uh
chip frequency fsn of nornmal nodg {i 'If]Q}rﬁg@ﬁ(ﬁat
exanple of the prior art shown in Fig. 4 proposed by thd dssignee of th
present application. fuh - 9.8 Miz

D

c'n’

P
3

——

RECORDING- H0DE_DISCRININAVION CIRCULY
BACKGROUND OF SHE YNVENTION
pield of the Inven

The present inventSon relates genérally to a video tape
recoxder having a recoxrding mode dtscdn!.uatm cirocuit and, moxre
particularly, is directed to a xecoxding mode discriminating
circuit for use with a video tape recorder (VIR) having a
plurality of recoxding modes.

Descxription of the Prior Axt

- Conventionally, a video tape recoxrder has & plurality of
:ecndingmtmcomspond’.nqtoauomlmdemdaugh
image quality mode. In the high image quality mode, a so-cau.ed
h&ghbmdmtw&%ammofumgmm
modulated) luminance signal is shifted to a frequency higher than
that of the nomal._ mode and a frequency deviation xange is
widened is employed in oxder-to obtain a reproduced picture of
high image quality. - '

Inthe case of a-mtypevi.deotape:eeorder, FM lumihance
signals!!ﬂot:espect&vemdes s‘lmmonthefonows.ngtablei
ue:eeo:dedtogetherwithadmdme:eedchmsigulcn,an

auwdio s!.gu.lam, ete.,onaugmucupemtheitequency
mocationsshominﬂ.gs. 1A and 1B.

TARLE 1
High Smage noxmal mode
quality mode
luminance signal | FX modulation P modulation
recording recopding -
vhite peak frequency 7.7 ¥tz S.4 mf!z
sync.chip frequency S.7 ¥z 4.2 MRz
frequency deviatfion | 2.0 MHz 1.2 HHz

~



fan - 4.2 MHz A detecting circuit 52n and a charge and di s
- circuit 53n are connected in cascade to the bandpass filt
normal node, and a discharge control circuit 53h is connec

t he bandpass filter 5l h of the high imge quality node. A jcapai1PEB3997 s
commonly connected to the discharge control circuit 53h and |t he charge ang

di scharge control circuit. 53n, and a te&plnal vol t age- acrfoss the capacitor
54 is supplied through a buf f er anpllfle

CEMENE SHEET

d in series ta

55 and an outputiternmnal 500.10 |
t he . .
- pre-emphasis time 0.47 us T 1.3 us
constant |
clipping level. I
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 reooi:ding modes and to'xeproduce
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.- -

Refexring to Fig. 2, there is provided a luminance signal

" reproducing system 10. A reproduce_g RF (radio frequency)
signal from a magnetic head 1 is commonly supplied through a
playback.amplifiei: 2 to a l;igh-pas's filter 3 and a low-pass

filtexr 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
luminance signal YFM from the high-pass filter 3 is supplied to
an :t.npﬁt terminal 10i of the luminance signal reproducing system

10,

The FM luminance signal YFM is commonly supplied to RF band
processing c.t:éuits "11h and 1lln .6£ high image quaiity ;'uod_e and of

normal mode. XLimiters 12h and 12n for p:.:eventing inversion and

band-pass filters 13h and 13n are connected in cascade to the
band processing circuits 11lh and 1lin, 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



chénge-over switches SI and S2 as a control
.ceram c capacitor of relatively small
‘as the capacitor 54, by way of exanple. The other

substantially the sane- as that of Fig. 2. Specific arranger
detecting circuit 52n,

di scharge control circuit 53n w |

Ref erri ng
quality no

oe—to—g-
dﬁ ELQ. dhchl BEndtiiEled 44 aLEdYd 1OXEdx08P QNABLLAE-RIMERet MROE
e avi

signal. In this
capacity of about 0.1
circuit af

the di scharge control circuit 53h anc
bg explained with referen

t he charge and

— -8...,

qg a frequency fuh of, for exanple,
type., the outputs of the band-pass filters 13h and 13n are

supplied through a change-over switch §1 to an FM demodulator 14.

An output of the FM demodulator 14 is supplied through low-

pass filtexrs 15h and 15n of high image quality mode and normal

'

mode . to de-emphasizing circuits 16h and 16n. The frequency

chefacferigﬁlc?_qffthe_leﬁbpass filters 15h and 15n are set, for
example, to S 'MHz flat'and 3 MH¢ flat in response to the

frequency g}locet}i.pne gheym in r;qu. 1A and 1B to thereby provide
herizontal, tesblutions -of-about 430 horizontal scanning lines and

about 210 horizontal scanning 1i.nes, respectively. Reproduced

_lumi.nance s:lgnals Y :Exom the de-emphasi.zing circui.ts 16h and 16n

are supplied through noise reducing circuits 17h and 17n

i.ncluding comb-f.tlters and a change-over switch §2 to an output
termi.nal 100.

Referring to E'.ig. 2, therxre is provided & recoxrding mode
discriminating circuit 20, in which the F¥ luminance signal YFM

from the high-pass filter 3 is supplied through a limiter 6 to an

input terminal 20i thereof. Band-pass f£ilters 21h and 21n for

high :I.mage quali.ty mode and noxmal mode are commonly connected to

the input terminal 201. Central frequenci.es of the two band-pass

ﬁ.lte:s 21h and 21n e::e set to sxnc. chip f:equenci.es fsh and fsn
of the high- i.mage qna.lity mode and the nomal mode as shown on

. the earlier noted table 1 where fsh i.s S.7 !(Hz and fsn is 4.2

MHz, respectively.

Detecti.ng circuits 22h, 22n and hold c.'u:c\u.ts 23h, 23n arxe

C T

connected: in cascade to the.two band-pass filters 21h and 2in,

respecti.vely. Outputs of the hold cirxcuits 23h and 23n are

‘supplied to a comparator 24 and an output of this comparator 24
is supplied through a terminal 206 to the change-over switches Sl



9.8 Mz is applied-to'the diécharge control circuit 53h, i

, o 3= |
‘pnp transistor Ol1 is enployed as an emtter current sourcMﬁ\mﬁngfth
transistors QL2 and QL3 are connected in a differential fashion thereto

bi as voltage VI of, for exanple, 2.5 Vis applied.to the ba e of1 ke
bove glas

transi stor QL2, while a bias voltage slightly higher than |t
voltage VI is applied to the

4

:TU)

and S2.

———"—

When the FM luminance signal Y#M supplied to the recording
mode discriminating circuit 20 is the signal of high image

quality mode, the output of the hold circuit 23h generally
becomes largex than tﬁst of the hold circuit 23n, thus making the.
output of the conparator 24. "high" level. . |

Conwersely, when the FNM- luminance ‘signal YFM is the signal
of the normal mode, the output of the hold circuit 23n generally
becomes larger than that of the hold circuit 23h, thus making the
output of the comparator 24 "low" 1evel._

By the above-mentioned discriminated outputs, the switches
S§1 and 82 are corinected 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 original picture, and the freq\iency gspectrum of the FM
luminance signal YFM is also changed in association therewith.

As a consequence, as, for _examplé, shown in Figs. 1A and 1B,
even in the signal of thé high image quality mode in which a

carrier froqueﬁéy'correspondh\g to white '1e+e_1 of 50 % satisfies
£50h = 7.0 MHz as shown in Fig. 1B, if a frequency fy of an
original luminahce signal satisfies the following equation (1),
-frequency of an uworder 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 establisited. -

m-fy & £S0h-~ fsn cee (1)

_Tn that event, in the mode discriminating circuit 20 shown
in Pig. 2, -there is then the risk that the reproduced signal of
the high image quality mode shown in rig.'-s is 'erroneous].y
identified as the reproduced signal of the normal mode.



base of the transistor Q3. A collector output of the tran
supplied through a base-collector path of an npn transisto
of a pnp transistor QL5 whose base is as |large as four ti

the normal pnp transistor. The collector of the transistor
directly. In the detecting circuit 52n and the charge and

R
ey

charge_contr

circuit 53n to which there is supplied thg signal conponent of the nornal
node having the sync Chlp frequency fsn of, for exanple, G
R Of 4 UHdokb UicSLALReRA, Wb @2, and

assignee of the present application has ptevi.ously. proposed a
mode discriminating circufit in which, when a signal component
exists near the sync. chip frequency fsn of the normal mode, it
is determined on the l:;asi.s of the exie't:ence or absence of the ui-'
oxder upper side band wave whether the reprodcued signal is the _
reproduced signal of the high image quali.ty mode ox not, thereby
preventing an erroneous di.scri.mlnation (see Japanese Patent
Application No. 63-75517 ox Japanese I.aid-Open Patent Gazette No.-

1-246975) rig. ‘4 shows such prev.i.ously—proposed mode

'di.scrimi.nati.ng circuit- 20&.

In F:!.g. 4, like parts correspendi.ng .
“to those of Fig. 2 are marked with the same references and

therefore need not be desc::i.bed in d.etail. .
As shown in Fig. 4, in this mode di.scriminating circuit 20A,
a central frequency fuh of the handpass filter 212 of the high

image quality mode i.s set as expressed by the following equation.
fuh = £50h + m-fy

= 2.£f50h - £sn

ees (2)
Accoxdingly, with respect to t}xe carxriex £:ceque'x'\cj'-' £50h of

-

the high image quality mode signal corresponding to the white
level of 50 %, this frequency fuh becomes symmetrical to the -
sync. chip frequency f£sn of the normal mode and is. detem;ned in
the example of the aforenoted numeric values as fell.o'ws. '
| fuh = 9.8 MHz _

Purther, 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 ri.g. 2,

As shown in Fig. 3, in the FM luminance signal of the high



voltage VI is applied to the bases of the transistors 21 an
-constructing an phase inverting circuit. The coll ector
transistors Q21 and Q22 are shifted in |evel,
@3 to 26 and fed to, respectively,
provded as detectors and whose bases are as large as twice t
normal transistor.

commonl y connected to the bases of pnp&ransistors

respectively b

out putjfs jof the two

t he bases of transistorsf Q7 and @

bAGEMENT, $HEET

tir apsq ISEBF‘EZW

baseof—The

The collectors of the two transistors 27 jand Q28 are _

1. and Q32 connected in

current - ni r r emadeaghp bityapgden whenpthe m-opder Jovpy ¢fde band wave exists
in the vicinity of the sync. chip -frequency fsn ¢f the normal

mode, an m-oxrder upper side band wave exists symmetrically about

the carriexr wave.

Ac;:otdingly, 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 [iigh image| noxrmal |High image|High image
mode . quality mode |jquality 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 P is utilized in each of the hold circuits 23h

and 23n in oxdeér 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.

Fuxther, load resistancés of thé ‘respective detectiné-

circuits 22h and 22n are set as relatively large values, for

example, about 10 kn in order to suppress the consumption of

current so that a discharge time constant becomes large, which

urges the discérimination of recoxding mode to be pe:r:for'n;ed at low

speed.

Incidentally, in the case of an 8-n;1u video tape recorder,

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



as four tines the base of the nornal

transi stor. The coll R@PQA(‘EMENTeSHEET
transi stor (B2.and the collector of an npn.transistor

B3 ebase 1S as
| arge as twi ce the base of the normal transistor are conngct

ed to‘gﬁ
and a junction P therebetween is connected to the emtter jof %%‘57
t.ransi stor Q5 whose base is

15 as large as four tines|t
normal transistor in the

p .

Bl

o o Timoa———t

7
normal mode while an evaporation type metal (ME) tape is utilized

in the high image quality wmode. !'uctt_;er, it is irequéntly

observed that a high efficiency coating metal (MPHG) tape is
utilized in' the high image quality mode.

The conventional 8-mm video tape recorder capable of coping
with a pl_\irdu_.ty_.. of modes such as the normal mode and the high

image quality 'm_ode is arranged as, for example, shown in Figs. S5A
and 5B. ’ '

Refe:ring‘ to Pig. SA, there is shown a luminance signal

'recordi.ng system which is general].y represented by refexence

numexral 30. A luminance 3$.gna1 Y applied to an input terminal

305 is commonly supplied to a high image quality wode band
~.:l.:l.mi.‘l::l.ng circuit 31h and a normal mode band limiting cixrcuit 31n,

thexeby preventing an aliasing noise in the spectrum of an-FM

signal. Outputs of the band limiting circuits 31lh and 31n are

supplied through pie;émphaizMg circuits 32h and 32n to
modulation setting circuits 33h and 33n, in which DC levels and

AC amplitudes the:eof are set to predetexmined values of the two

modes. Outputs of the modulation setting cixcuits 33!: and 33n

,axe supplied th:ough the change-over switch S1 to an FM modulator

34, whereby the FM -signal YFM on the preceding table 1 is output

from the FM modulatoxr '34. This output signal YFM is supplied

throug egua.li.zi.nq .-circu!.ts 35h and 35n and the change-over

switch 82 to*-an ‘outpuc te:minal 30o. In an adder 100, the FM

lyminance signal YFM and the down’ converted chroma signal CL fxom

a recordi.ng-s!.de eolor s.tgnal processing circuit 102 axe added

and then £ed tnraugh :eco:ding ampli.f.ter 103 to a magnetic head

' Hh for hi.gh image quality mode.

Referring to Pig. SB, thexre is provided a luminance signal

reproducing system 40. A reproduced RF signal from a magnetic



PEss——ee e

above-nenti oned di scharge control circuit 53h, and is a CO™ zlc_i'g ’1;

54 via a resistor RR. In this enbodi nent, a rggagt vl ES Fﬂg%
the resistor Rt is set to arelatively |low value,,. for
several |oos of ohms. The emitter of the transistor Q@3}i{
coll ector of the transistor (B whose base is as large ag t

capaci tor

t he norma

emtters of the transistors Q7 and 8. The base.of thq_transistor. Q5—+sj
connected to the base of transistor

exanpl e, about
| &t o
w ce the basejo

transi stor provided as the current source todether wth the

current soydaa BR. 1&hpblied through a playback amplifier 104 to a Y/C

‘mode to de-emphasizing circuits 45h and 4Sn.

.xatio.

separating circuit 105. The thus sopazated chrxome signal CL is

supplied to a reproducing-side color signal processing circuit
106, and the FM luminance signal YFM is supplied to an input

terminal 40i of the reproducing system 40. This FM luminance

signal YFM is supplied to high image guality and normal mode RF
band processing circuits 41h and 41n;.‘ )

In the band processing circuits 41h and 4in, 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-over 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

The frequency

.characteristics of the low-pass filters 44h and 44n are set to ‘
_for example, 5 MHz flat a,:id 3 MHz f_i.at to thereby provide, for

example, horizontal resolutions of 400 and 250 horxizontal
écanning lines and a predetermined §/N (signal-to-noise ratio)
Reproduced luminance signals Y from the de-émphasizing
circuits 45h and 45n are suppli;ad through noise reducing circuits
46h and 46n including comb filters and a change-over switch S4 to
an output terminal 40o. )

In the video tape recoider capable of coping with only the

normal mode recording system, however, not only the recording in

connected in series to a constant

t




tHi s enbodi nent, a current value 10 of this constant currew}t{EPLAC)E‘rﬂggTSwEET

set as follows. 10 = 100 [err] A The transistor B3 is supp|lied. at its bas
with the proper bias voltage VI by transistors Q41 to (45 pf a D RERswnri
circuit 60. Atermnal voltage V54 of the capacitor 54 is prpperly

converted in level by transistors 1 to @5 of the bufferjanplifieéer
then fed to the term nal 500

. . In orgder to determne the Laower |im.t of
t he voltage V54
the

high image quality mode recording system is unsatisfactory
but also the reproduction of the high image guality mcde canaut
be performed because a satisfactory reéroduced siénal cannot be
obtained due to the frequency characteristic shown in Fig. '6B.

. 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

reproducing 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 improved recording mode discriminating circuit which

can eliminate the aforenoted shortcomings and disadvantages

encountered with the prior art.

"More specifically, it is an objécﬁ of the present invention
to provide a recording mode disci:iminatiﬁg circuit which can be
fabricated as an i.n.tegrated circuit with ease.

It is another object of the present invention to provide a
recoxding mode discriiminatoing. circuit which can discriminate the
recoxrding mode accurately and readily.

It is a further object of the present invention to provide a
magnetic recording and reproducing apparatus.in which a circuit
scale thereof is rela'tively small.

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

It is yet a further object of the present invention to

is Sheet Has Been Replaced
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across the capacitor 54, a collector-emtter circuit of a
‘i nterposed between a proper voltage Vrg and the capacitor {5
the first enbodi ment shown in Fig; 7 will be expl ai ned bel
signal is applied, according to the aforenoted setting of

the transistors QL3 to QL5 in the discharge-.control circu
in their OPF state (see Fig. 8).

RE%AQBM&NTQSHFE %

Operation o

f?é %ﬂﬁgﬁgg?ﬁAgn,

v

10 —

provide a magnetic recording and reproducing apparatus which can
perform a playback appliecable to rocorxding systems 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 fn which carrier frequency of
ftequexicy-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 intexrupting
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 discharge control
circuit for flowin§ or interrupting a cura:ent of a second
predetermined value smaller than t_h_e firat predetermined value in
response ‘t.:o the presence or absence of the output of the second
bandpass filter, and a capacitor commonly connected to the
discharging ciran'i.t andthe charging and discharging circuit,
wherein the reco::ding modes.of the. reproducéd signals are
di.scrj.minated on the basis of a voltage across the capacitor.

As a second aspect of the present invention, a magnetic
re'cording and reproducing apparatus co:responding to & plura].ity
of recording systems in @1ch a frequency deviation of a
frequency modulated luminance signal is wide and narrow'is

comprised of a reoérd!.ng system made corresponding to any one of

the plurality of r-ecording systems, and_a reproducing system,
the reproducing system having a plurality of band processing

circuits corresponding to the plurality of recording systems and

This Sheet Has Been Replaced
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16 No base current is flowed to the trancistors Q@7 and qb%E [%EwBHTa&HEEB
detector 52n and accordingly, no collector current is floped, whereby no
col | ector current

is floweed to the transistors Bl and B2{ cgnpeeh gyn
current-mrror fashion. On the other hand, since no base fufrent 1s flo

to the transistors @7 and 28, the base potentlal of thejtramsrst
i ncreased to set the transistor @33 in its ON state. As a '

1" T
processing signals before being demodulated ard a plurality ot
de-emphasizing circuits.

In accordance with a third aspect of the present invention,
a mag_neti.c récording and reproducing apparatus correspc_mding to a
pluraiity of recording systems in which a frequency deviation of
a frequency modulated luminange signal is wide and narrow is
comprised of a recoxding circuit system and a magnetic l'xead made
‘corresponding to any one of the plurality of mcordiné s'ystems,
and a reproducing circuit system having an inversion preventi.ng
circuit made comom to the plurality of recording systems, a
plural.lty of band processing circuits corresponding. to the
plm;al;l.ty of gggo:dj.ng systems and processing signals before
being de;modul:ated and a plurality of de-emphasizing circuits.

The above, and othex objects, features and advantages of the
present invention will become apparent from the detailed
deseription of 111ustrati.ve embodi.ments thereof to be read in
conjungtion_ 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 of frequency
alloqationé of a recording signal of-a video tape recoxder;

Fig. 238 a schematic block diagram showing a first example
of a conventional video tape recorder; .
| Pig. 3 is a diagram of a frequency spectrum of ‘an FM
lhuninance sl.gnal, and‘ to wh.tch references will be made in

. b i!
explai.ning ope:at!.on ot the conventi.onal video tape recorder

shown in Pig. 2;

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

of a second example of a conventional video tape recorder;

is Sheet Has Been Replaced
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consequence, the collector current of the transistor B3 is
flowed thereto through the resistor Rt and the junction P f
capaci tor 54,
| um nance signal YFM supplied to the recordi ng node discrim
50 i s the signal of normal node, the signal conponent of sy
frequency fsn shown in rig. 1k is supplied through the band
to the detecting circuit 52n whose detgcted output is fed t

: ﬁ

t hereby the capacitor 54 being discharged. Winjt
At i?h‘g FEBr et

e

%&I@%’ ¥ SHEET|

chip

pass filter SIn
{he chat ge e

di scharge circuit 53n. In that case, tHe capacitor 54 is charged by a
Figs. SA and 5B are schematic diagrams, respcstively of a

third example of a conventional video <ape ‘recordev;

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

Fig. 7 is a schematic block di.agram show.i.ng a first
embodiment of a recording mode discri.minati.ng circuit according
to the present invention;

Fig. 8'4is a schematic diagram show.'l.ng a specific arrangement
of a main porti.on 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 recoxrding #nd reproducing apparatus, xrespectively; and

‘Figs. 10A and 103- are cyaracteristic graphs, respectively,
of frequency versus signal level, and to which réferencés will be
made in explaini.ng operation of thé magnetic mcoﬁing and
reproduci.ng apparatus shown in Figs. 9A and 9B.

DETAILED DBSCRIP!I.‘ION OF THE PREFERRED EMBODIMENTS

A first embodiment of a recoxding mode discriminating
circuit accoxrding to the present invention will hereinafter-be
c}éscribed with reference to Figs. 7 and 8.

Fig. 7 shows in block form an entierty of the first
_embodiment of the rxecording mode discriminating circuit according
to the present invention and in Fig. 7, like parts corresponding

to those of Fig. 2 are marked with the same references and

‘therefore need not be described in detafl.

Referring to Fig. 7, there is provided a recording mode
discriminating cixcuit 50, wherein the FM luminance signal YFM
from the high-pass filter 3 is supplied through the limiter 6 to



current In fromthe charge and di scharge control circuit 53f T SHEET—
term nal voltage 54V across the capacitor 54 is increased tcRg AeEﬁle
predetermmed | evel Vn. This voltage Vn is properly converted iin | evel

the buffer anplifier 55 and fed to the switches Si, 82, therjely EHEFEB\di
switches SI, S2 being connected to contacts n, respectively. re
specifically, by the transistors @7 and (28 shown in Fig. §, the signal
conponent of frequency fsn is detectediyfull- wave rectifiedL_and-the

col | ect or Clynl €Rput Serh@ned stoq tRécdosQ Banapash Of A tERF amdam&mvef t he
whol e peri quOf t he si %nal

image g au.t.y mode and normal mode are commonly c'onnacted to
the input terminal 50i.

Central frequencies of the two bandpass
filters S1h and S51ln are respectively set to upper side band wave.

frequency fuh of high image quality mode and sync. chip frequency
£sn of normal mode similarly to the example of the prior art

shown in 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 dischargée control
circuit s;in are connected in cascade to the bandpass f£ilter 51n
of the normal mode, and a discharge control circuit 53h is .
connected in series to the bandpass filter 51h of the high image
quality node. .

A capa;:itor 54 is commonly connected to the discharge
control g:i.rcuit.: 53h and tite charge and discharge control circuit.
53n, .and a texrminal voltage -across .the capacitor 54 is supplied
through a buffer amplifier 55 and an output terminal 50c to the
change-over switches S1 and 82. as a control signal.

' In thi.s enbodiment, a ceramic capacitor of relatively small
- capacity of about 0.1 uF is used as the capacitor 54, by way of .

example. The other circuit arrangement is substantially the same -
-as that of Fi.g. 2.

8pec1f1c_= 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.

Referxring to Fig. 8, the upper side band wave component of
high image quality mode having a frequency fuh of, for example,

9.8 MHz is applied to the discharge control circuit $3h, in which



t he ot her
t ransi st or

state. As a result, the

current of

hand, by this full-wave rectification

| on, the base pREEDACEMENT
(B3 is decreased so that the transistor

REPLACEMENT SHEET 2 1 FEB 1997 17
the transistors @7 and 28 transferred via

@B3 is getrTmrts—C-
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pnp transistor Q11 ls',employed as an emitter current source and
pnp transistors Q12 and Q13 are connucted $n & differential
fashion thexeto. A bias voltage VI of, for example, 2.5 V is
applied to the base of the transistor Ql2, while a bias voltage'

slightly higher than the above. ‘ bias voltage V1 is applied to the

base of the transistor Q13. A collector output of the transistor

Q13 is supplied through a base-collectox path of an npn
transistor Q14 to 'tlxe base of a pnp transistor Q15 whose' base is
as large as four tlmes the base of the normal pnp transistor.
The collector of the transistor Q15 is grounded dlrectly. '

In the detecting circuit 52n and the charge and discharge
control circuit 53n to which there ls supplied the signal
component of the normal mode having }:he sync. chip frequency £sn
of, for example, 4.2 MHz, a resistor is connected between
'emitters of npn transistors 21 and Q22, and a proper bias
voltage V1 is applied to the bases of the transistors Q21 and
Q22, thereby constructing an phase inverti.ng circuit. The
collector outputs of the two transistors Q21 and Q22 are shifted
in level, respectlvely, by transistors Q23 to Q26 and fed to,
respectively, the bases of transistors Q27 and Q28 provded as |
detectors and whose bases are as 1arge as twlce the base of the
normal translsto:.

'.Ehe collecto::e of the two transi.stors 027 and Q28 a:r.'e

commonly conriected to the bases of pnp translsto:s Q31 and 932

_ connected in current-mirrox fashlon and whose bases ‘are as large

as four times the base of the normal trenslqtor. '.I!he collector

of the trensi.sto: Q32 and the collecto: of an npn transletor: Q33
whose base i.s as 1arge as twlce the base of the nomal transistor

are connected together, and a junction P therebetween is

connected to the emitter of the pnp transistor Q15 whose base is




the transistors @1 and Q2 connected in a current-mirror t
fromthe junction P and fed through the resistor R to thern
capacitor 54. The charging current In is restricted by the
transistor ® and is provided, in this enbodiment, as folld
200 UA On the other hand, when the FM | um nance signal YFM
the high image quality node and the morder | ower side band

REPLAGEME:NT SHEET
ey chat-gef tiie

\(,:V; r r?th%qggge

Q

st IIC bl gllal

wave C Oﬂ‘pO‘fT@’l‘Tf

exists in the vicinity of the sync, chip requency fan of t
as shomn inrig. 3, the )

as large as four times the base of the normal trancistor

he nornmal node

¢

in the

above-mentioned discharge control circuit 52h, and s alsc

connected to the capacitor 54 via a resistor Rt.
embodiment, a resistance value of the resistor Rt is set

relatively low value,. for example, about several 100s of

In this

to a

ohms.

The emitter of the transistor Q33 is connected to the

collectoxr of the tx@nsiatoc Q5 whose base is as large as

e twice

the base of the normal transistor provided as the current source

~ togethex with the emitters of the transistoxs Q27 and Q28. The

base . oi the t:ansicto: QS is connected to the base of transistor

Qo connected in series to a constant current source 56, and in

this embodiment, a current value I0 of this constant current

souxce 56 is set as follows.

I0 = 100 A

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 volﬁgge V54 of the capacitor 54 is properly
converted in level hgft:ans;stcrs Q51 to Q55 of the buffex

amplifier 55 and then fed to the terminal S0o.

. In oxder to detexmine the lowexr limit of the voltage vs4

across the capacitor. 54, a collector-emitter cixrcuit of a

transistor Q56 is inte:posed between a proper voltage Vrg and the

capaclto: 54.

Operation of the ficst embodiment shown in Fig. 7 will be

"'explained helow.

When no signal is applied, accordlng to the aforenoted
setting of the bias vultage, the transistors Q13 to Q15 in the
discharge contzol circuit 53h are placed in their OFF state (see

Fig. 8).



capacitor 54 is intended to be charged by the charging curr
"charge and di scharge control circuit 53n on the basis of th
out put of the | ower side band wave conponent simlarly as désé¢ri bed above.
In that case, however, the upper side band wave conponent exi $tidd F&B &9&
sanme time symetrically with respect to the carrier is suppliéd through the
bandpass filter Sin to the discharge control circuit 53h. t he basis of
t he upper side band wave, the discharge conttol circuit 53h
that the current Ihis flowed to the qgscharge control circuit 53h

No base currxent is flowed to the trancistors Q27 and Q28

PYACEVENT! SEET
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provided as the detector 52n and accorxdingly, no collestor
current is flowed, whereby no collector curxent is floweed to the
transistors Q31 and Q32 connected in a current-mirror fashion. On
the othexr hand, since ho base current is flowed to the
transistors Q27 and 28, the base potential of the transistor Q33
is increased to set the transistox Q33 in its ON state. As a
consequence, the collector current of the transistor Q33 £§
unavoidably flowed thereto through the resistor Rt and the
junction P from the capacitor 54, thereby the capacitor 54 being
discharged. ’

When the FM luminance signal fFM supplied to the recording
mode discriminating circuit 50 is the signal of normal mode, the
signal component of syﬂc. chip frequency fsn shown in Fig. 1A is
supplied.tﬁrough the bandpass filter 5ln to the detecting circuit
52n whose detected output is fed to the'charge and discharge
circuit S53n. In thét case, the capacitor 54 is charged by a
current In from the charbe and diqcharge control circuit S53n and
the termindl voltage 54V acxross the capacitor 54 is increased to
tha predetermmed level Vn. This voltage Vn is propexly converted

" in level by the buffer amplifier 55 and fed to the switches S1,
§2, thexeby the two switches 81, §2 being connected to contacts
n, respectively. .

| More specifically, by the transistors Q27 and Q28 shown in
Fig. 8, the signal component of frequency fsn is detected (full-
wvave rectified) and the collector current is flowed to the two
transistors Q27 and Q28 over the whole period of the signal. On
" the other hand, by this full-wave fectification, the,bas;

potential of the transistor Q33 is decreased so that the

transistor Q33 is set in its OFF ‘state. As a result, the




frbmthe capacitor 54. To be nore concrete, the signal conpg R&LAGEMENT SHEET
. frequency fuh is supplied by the anount of, for exanple, 0.9 p - p and

the transistor QL2 shown in Fig. 8 is turned OP at every pOiitiVﬂFquqqy
sem c-cycle period. Also, the transistor QL3 is turned ON anid |t he
transistors Q4 and QL5 are aiso turned ON, accordingly. Consetuentty—at
every sem c-cycle period of the signal conponent of frequengy fuh, the
junction P between the collectors of 1he transistors B2 and B3 In the™~
charge and défidtrtogCcurrent of the transistors 027 end Q28 transferzad wvia

the transistors Q31 and Q32 connected in 2 current-mirror tasnion

is flowed from the junction P and fed through the resistor Rt to
thereby charge the capacitor $4.

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

In = 2-I0 = 200 A )

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 fén 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 outéut 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 symmgfrically with respect to the
carrier is supplied through the béndpass filter 51n to the
discharge control circuit 53h. On the basis of the uppei.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 example, 0.5 V p - p and the

transistor Q12 shown in Fig. 8 is turned OFF at every positive
semic~cycle pexriod. Also, the transistor Q13 is turned ON and
the transistors Ql4 and Q15 are also turned ON, accpndingly.
Consequently, at every sem;é—cycle period of the signal
component of frequency fuh, the junctioh P between the collectors

of the transistors Q32 and Q33 in the charge and discharge



control circuit 53h is grounded via the ON-resistance of the RE%%%@E@%?”'SHEEI
-Q'S. As earlier noted, the base of the transistor QL5 is as ljajge as four
times the normal base of the transistor and has a current drijvg can#sg neoy
of, for exanple, 4 mA. Further, the current In fromthe chargef{and

di scharge control-circuit 53n is restricted by the transistof QI5.
Therefore, a relationship expressed ?X the foll ow ng

L

control circuit S3h is grounded via the ON-resistance of the
transistor Ql5.

As earlier noted, the base of the transistor Q15 is as large
as four times the normgl base of ghe transistor and has a current'
drive capability of, for example, 4 mA.

- Further, the current In froiu the charge and discharge
control circuit S3n is restricted by the transistor QiS,
. Therefore, a z:elatidnshi.p expressed by the follwiﬂg
equation (3) is established between the currents Th 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 ' eee (3)
As described above, according to this embodiment, the

xrespective’ recordimj modes a;:e discriminated as shown on the
table 3 below.

TABLE 3
£sn coméonent_ existe |exists| none none
. . ¢ - ’ - '
fuh component . exists none exists none
: chaxge and dis e -chai:ge - |chaxrge]| dischargejdischarge
. "Jeontrol curcuit 33h | ’

discharge control discharge | - - ~"| discharge
curcuit 33h .

voltage of low high low . low
capacitor 34 '

descrimination High .1.magé normal |High image{High image
mode ‘quality |mode quality quality
mode mode mode




equation (3) is established between the currents

_ I h and In igﬁﬁ‘ FLRULON
-control circuits 53h and 53n with the result that the capac|Tty tgs;m
di scharged, thus causing its term na

voltage V54 to be lowerfl to th 3
predet erm ned value Vh. zh a> In 2'1@§¥>ﬁ§7 ‘
descri bed above, according to this enbodi nent, the respectivelrecording
nodes are discrimnated as showmn on the table 3 bel ow. TABLE

s 3 fen
conmponent exi sts exi sts nene none
As set forth above in detail, accordirg to this embodiment,

since the single capacitor of small capacity is utilized and the
time constant of its charge and discharge circuit is selected to
be-small, the recoxding 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 1nvezition'1s 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 ban¢ _recor@.lng’ sy_stem i_s. 'employed.

As described above 1h det;,ail, according to the above
embodiment of the present invenﬁion, since the recording mode
discriminating circuit of the present invention is comprised of
the large curren.t diseharge control circuit and the small current
charge and discharge current responsive to the presence or
absence of the respective signals ._components of the predetermined
upi)er side band frequency of the high i.n;age quality mode and the
predetermined carrier frequency of the normal mode and the

. capacitor cemcnly connected to 'the two control circuits and the
reeoi:di.ng mede of the reproduced signal is discriminated on the
basis of the terminal voltage across this capaeitor, the use of
the capacitor is snppxeesed to the mininmum and the recording mode
discriminating circuit can be fabricated as the IC with ease.

 Furthermore, the high image quality recording mode and the normal
recoxd.tng mode- in which the carrier frequency of the FM luminance
s:l.gnal ‘is hi.gh .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.



f uh conponent ' exi sts

none exi sts none ch Sﬁﬁfﬁ
-charge discharge discharge control curcuit 33h discharg EELECHMENﬁb
di scharge _ - [

D

di scharge ! curcuit 33h voltage of %f
hi gh | ow | ow capacitor 34 descrimnation Hijgh2iinege W I
Hi gh i mage Hi gh i mage node qual ity node qual ifty qual
node npde node ' '
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10A, 10B. In Figs. SA and 9B, like parts corresponding to those

of Pigs. SA and SB are marked with the same: references and

therefore need not be described in detail.

Referring to Fig. 9A, there is provided the luminance signal
recording system 30 which is arranged to be capable of coping

with the normal mode in this emhodimeqt. The luminance signal Y

from the input texminal 30i is supplied to the band limiting
circuit 31n-correspond1ng to the normal mode, and an outbut of
‘the band limiting circuit 31n is suppl;ed through the pre-
emphaSizing cirguit 32n to the modulation setting circuit 33n, in
vhich 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 the FM modulator
34, and the FM luminance signal YFM shown on the table 1 is

output from the FM modulato: 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 30o is supplied

thxough the adder 100 and the amplifier 103 to the magﬂetic'heaa
Hn of the normal recording mode.

. Refering to Fig. 9B, there is shown the luminance signal
reproducing system 40. In the Y/C ‘geparating circuit 105, the FM
luminance signhl YFM is,separated from the rép:oduce& RF signal
from the magnetic_hegd fin and is fed to the input texminal 404.

; -. This FM luminance signal YFK is cqmmdnly supplied to the RF band

' processing circuits 41h and 41n of the high image quality mode
and the normal mode, and the outputs of the RF band processing
circuits 41h and 41n are supplied through the change-over switch
83 and a common inversion preveéting-circuit 42° to the Fﬁ

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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single capacitor of small capacity is utilized and the tinejcpnstant of its
charge and di scharge circuit is selected to be snall, the recpr@ hFERWS7
discrimnating circuit can be fabricated as the IC with easg,|and the
recordi ng nodes can be discriminated accurately and readily

2 .
circuits 45h and 45n of the high image quality mode and the

normal mode. Reproduced luminance signals ¥ fxom 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 400.

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 ahove-mentioned ariaegemene, ih tﬁe
recording system 30 of this second embodiment, the signal
processing corresponding to the normal mode is performed.
Further, in the reproducing system 40, when the chapge—over
.switches 83 and S4 are connected to the contects 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
41n of the high image quality mode is set so as to be applied to
the normal mode magnetic head Hn anﬁ the succeeding'inwersien

preventig circuit 42 so that the both side band waves of the FK

signal are generally balanced. Thns, as shown by a solid line

and a dashed line in Pig. 10A, in any case of the ME tape and the
MPHG tape, the frequency characteristic of the band 11m1t1ng
circuit 41h of the normal mode is selected to be sharper than

that of the band limiting eircuit 41h of the high image quality
mode 48 shown in Fig. 6A.

-

Therefore, the total frequency characteristic of the band
1imiting circuit 41h and the magnetic head Hn becomes as sghown by

a solid line in Fig. 10B, wherein a response of the high



- e, 0%

Wil e the present

of the present invention,
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according to the ab gvé enbodi nment

;ﬁf of the large current

of the normal mode can be substantially compensated for. for
comparison, the total frequency characteristics of the
conventional magnetic head Hn of the high image guality mode is
represented by a one-dot chain line in Fig. "108B.

E'u:ther. 1n this embodiment, the frequency characteristic of
the low-pass fi.lte: ‘44 L8 selected to be a'little wider than the
f:equency characteri.sti.c of 3 MHz flat of the low-pass filter 44n
of !'i.g. 5B.

. As a consequence, according to thi.s embodiment, 4n the case
of _thg’l.u.gh image quality reproduction, horizontal resolutions of
about' 300. to 350 horizontal scanning lines can be obtained, which
is not equal to the real hi.gh image quality reproduction but
which can easily reproduce a video image of remarkably high
quality. - , .

Incidentally, when the frequency cha-racteristic of ffxe low-
pass filter 44 is set to be wide s:l.mi.la.rly to the low-pass filter
44h of the hi.gh :Lmage qual:l.ty of E'i.g. S$B, if the reproduction of
the normal mdoe is carried out, the s/N ratio is lowered a little
and a beam of an aliasi.ng no:l.se S.s p:oduced a little. In that
case, howeve:, aceordi.ng to the pxeseut i.nventi.on, a stable
reproduced pi.cture ¢an. be obtai.ned.

While in the above-desc:i.bed second embodinent the reeordi.ng
system 30 is a:::anged 80 as to oon:espond wi.th the noml. mode,
the record.i.nq systen 30 Ls not li.mi.‘bed the:eto and may be
arranged 80 as tb cox:espond «.u:h the h;gh image quality mode.

As set out abwe, accoxrding to tlie second embodiment of the
present invention, since the recording system is arranged so as

to correspond with one of a plu::a].i.ty of recording systems in
which the frequency deviation of the FM luminance signal i{s wide

_ _ li scharge.
control ci eyl 4 &if‘o S QRk |G dh! £ ceRAlH QuaNEo Nise RRERG sCUhd & kin
respon5| ve f %e presence  or

since the .recording node discrimmpating circurt




absence of the respective signals conponents of the predeterm freg-upper -
-8i de band frequency of the high inmage quality node and the pre MEMH\IT SHEET
carrier frequency of the normal node and the capacitor commonly gonnecred
to the two control circuits and the recordi ng node of the reprjod cad1 Pk&“@b?
Is discrimnated on the basis of the term nal voltage across thijs
capacitor, the use of -the capacitor is suppressed to the mni
recordi ng node discrim natl ng ci I‘CUI can be fabricated as theﬁl Cwth
ease. Furthernore, th h |rra the normar =" —
recordi ng FBPEECH & V\Pl& Hﬁ‘t’a r| er ﬁéﬁ%p‘ﬁ% ?ﬁgpﬁ%ﬁagrgn nance

p:ocessinq signals hefore being demcduiat:ed and a plurality of

de-emphasizing circuits corresponding to a plurality of recording
systems are provided, a the mgnéti.c recording and reproducing -
apparatus can be reduc;ed in circuit scale, reduced in cost and
which can perform the :eproductlons corresponding to the
.plurali.ty of recording systems ' _

Having described preferred embodiments of the invention with
reference to the accompanying drawings, it is to be understood
that the invention is not li.mi.ted to ghos.e..precise embodiments of
the invention and that various changes and modifications thereof
could 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.



signal is high and | ow can be discrimnated. accurately and readily. A
second enbodi nent of the present invention wll be describe

with reference to Figs. 9A, 9B and Figs. 20 | GA, 10B. Inﬁ&ﬁijiiﬁﬁﬁﬁﬁﬁﬂEﬁr
9B, like parts corresponding to those of Figs. SA and SB aré¢ frarked with
t he sanme references and . 2 1 FEB 1997
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CLALIMS

1. A recording mode discriminating circuit corresponding
to reproduced signals of first and second recordinggﬁodes
in which carrier frequency of frequency-modulated lqilnance
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 a2 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
cpntrol means (53h) and safd 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 recordlug and reproducing apparatus correspond-
ing to a plurality of recording systems in which a frequency

deviation of a—frequency modulated luminance signal 1s
wide and narrow, comprising:

TN e s e e




t herefore need not be described in detail
- provi ded the |um nance signa

si gnal

Referring to Fig. 9A

there is

recordi ng system 30 which is —
capabl e of coping with the normal node in this enbodi nent. Rﬁ?LA&ENﬁE%ggﬁhhl
[ y fromthe Input term nal I

anplitude are set to the predetern1ngq val ues of the norwm

of the

30i is supplied to the bard fmtTNng
circuit 31n corresponding to the normal node

, f
limting circuit 31n is supplied through the pre- enphasizijg c %h€EE?ng27
to the nodul ation setting circuit 33n,

and an out put

Q

in which the DC | eve nd—t-he—ACS

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 2 plurality of recording systems in which a frequency
deviation of a frequency modulated luminance signal {s
wide and narrow, comprising:

a recording circuit system (Fig. 9A) and a uagnetic
head (Hn) wmade cqrresponding to any one of safd plurality
of recording systems; and

a reproducing circuit system (Fig. 98B) having an inversion

- preventing circuit (42) made common to said plurality

of recording systems, 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).

L
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nodul ation setting circuit 33n is supplied to the FM nodul at or 34, and_L.herE-,
FM | um nance signal YFM shown on the table,1 is output f t H
modul at or 34. The output of the FM nodul ator 34 is suppli @@W@N:TQHEE
equalizing circuit 35n to the output termnal 300. This oytput at the
output termnal 300 is supplied through'the -adder 100 and |t he zr‘kpfﬂi&i'i‘éw 103
to the magnetic head En of the normal recording node. Refdriing to Fig.
there is shown the | um nance signal reproducing system40.} I the Y/ C
separating circuit 105, the FP | um nan ALY gnal YFMis separated from-t
reproduced RF signal

FI1G. 1A
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%3kHz 42MHz Frequency (MHz)

FIG. 1B
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fromthe magnetic head Hn and is fed to the input term nag

YFK is comonly supplied to the RP band
circuits 41h and 41n of the high inage quality node and t
and the outputs of the RF band processing circuits 41h anf
-through the change-over switch S3 and .a.conmmon inversion

An out put of the FM

| um nance signa

circuit 42 to the FM denodul at or 4%
supplied through a conmon |OMFpa§¥ fi

hel nor mal node,

41 arensinp! i

pf event i ng

Hewottt-ator—231

lter 44 to the de-enphasi zi ng

o
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circuits 45h and 45n of the high inmage qualitv node and the normal node
Repr xoduced | um nance signals v fromthe da- enphasi zing.circuits 45h a

nd

45n are supplied through the change- over switch S4 and IO S€r
reducing circuit 46 to the output termnal 400. Cperatio?@gﬂgggkﬂfldmﬂﬁL

arrangenments of Figs. 9A, 9B will be described hereinaftlerf with referen
to Figs. 10A and 10. As is clear fromthe above-nentiondd jar2angEB«as7
the recording system 30 of this secgpg‘enbodinent, t he di dnal

1
e d
1

i

FIG. 3
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processi ng corresponding to the normal node is perforned. Further, in the
" reproduci ng system 40, when the change-over sw tches S3 and[o&-ar -
connected to the contacts n,. the reproduci ng processing colﬁgggﬁﬁﬂﬁE@ﬂW&HEET
the normal node is carried out, while when they are connectledito the '
contacts h, the reproduci ng processing corresponding to the hig?-iﬁggewg
quality node is carried out. In this enbodinent, simlarly.jt he exanpl e

of the prior art, the frequency chafé&dteristic of the band jpriocessing
circuit 41h of the high inmage quality node is set so as to |be applied to

— 102
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35h
(35n
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]
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3th
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3in

FIG. 54



the normal node magnetic head Ha and the succeeding inversion preventig

circuit 42 so that the both side band waves of the EM signal

bal. anced. Thus, as shown by a solid line and a dashed |ine irREPhRGEﬁﬁﬁhixﬁEET

any case of the ME tape and the MPRG tape, the frequency charnagteristic of

the band limting circuit 41h of the normal node is.selected
than that of the band Iimting circuit 41h of the high inage

ts shown in Fig. 6A. Therefore, the total frequency characternistic of the
band limting circuit 41h and the nmaghétic head En becones ad_shown hy . .|

400
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a solidline in Fig. 10B, wherein a response of the high frequency

regi.on and which is |lowered due to the magnetic head Hn of the _normal mmde
can be substantially conpensated for. for conparison, the totqa{q$&m@ﬂ§qysﬁgﬁl

characteristics of the conventional magnetic head Hn of the hi )

quality node is represented by a one-dot chain line in Fig. 105. urt her

in this enbodi ment, the frequency characteristic of 2'1FEB'ﬁ97
/1

F1G. 64
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Frequency (MHz)
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the lowpass fluter 44 is selected to be a little wider than the fregquency

consequence, according to this enbodinment, in the case of
qual ity reproduction, horizontal resolutions of about 300
scanning lines can be obtained, which is not equal to the
qual ity reproduction but which can easily reproduce a vid
remar kably high quality. Incidentally, whe4 the frequency

“characteristic of 3 MHz flat of the |owpass filter 44n oﬁgﬁﬂgﬁxﬁ T¢Q§
t
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péss filter 44 |Is set to be wide simlarly to the | owpass filter 44h of

- the high image quality of Fig. 5B, if the reproduction OIEE

is arried out, the SSNratiois lowered a little and a b
nolie is produced a little. In that case, however, accord
I nvention,, a st4ble reproduced picture can be obtai ned.
above-descri bed second enbodi nent the recordi ng system 3(
to correspond with the normal node, ®BWA®lrecording system

thereto and may be arranged so as to correspond with the
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As set out above, according to the second enbodi nent of the present
I nvention, sinoe the recording systemis arranged so as to ¢

one of a plurality of recording systenms in which the freque PhAl; SﬂEET
the FM | um nance signal is w de 23 or narrow and a pluraljtly of band
processing circuits for processing signals before being dentdul abedraptge7
plurality of

an
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de- enphasi zing circuits corresponding to a plurality of recording systens
are provided, a the magnetic recordi ng and reproduci ng apparatus_can be
reduced in circuit scale, reduced in cost and which can perfqpﬂl INT ¢
reproductions corresponding to the plurality of recording syjs LACEN I EET
described preferred enbodi nents of the invention with reference to the
acconpanyi ng drawings, it is to be understood that the inve;’\ on2i 6 FEBt1997

limted to those precise enbodi nents of {phag, i nvention and thatl vari ous
changes and nodi fications thereof could be effected by one skilled In the
art wi thout departing : -
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fromthe spirit or scope of the novel concepts of the invention as defined
I n the appended cl ai ns. 24 CL Al MS 1. A recordi ng-rotte-

discrimnating circuit corresponding to reproduced signdg REPI)ACEMENT SHEET
second recording nodes in which carrier frequency of frdgyency-nodul at ef

' um nance 2 1 FEB 1997
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si gnal becomes high and low, conprising: a first bandpass f{REBrACEWRNT kﬁs“x
usi ng an upper side band wave frequency of said first

central

frequency thereof; a second bandpass filter (51n) u$i
predeterm ned carrier frequency of said second recordi ng noge aéfé‘?ﬁ%‘?97
frequency thereof; discharge control

interrupting a current of a first predetermned value in re ponse to the
presence or absence of said first bandpass filter

v e ey

recor @i gra-mode"as a

means (53h) for flown K
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ABSTRACT

RECORDING MODE DISCRIMINATION CIRCUIT

A recording mode discriminating circuit corresponding

to reproduced signals of first and second recording modes

in which carrier frequency of frequency-modulated tuminance
signal becomes high and -low is comprised of a first bandpass
filter (51h) using an upper side band wave frequency of

the first recording mode as a central frequeancy thereof,

a second bandpass filter (51n) using a predetermined carrier
frequency of the second recording mode as a central frequency
thereof, a discharge control circuit (53h) 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'discharge control civrcuit (53n) for flowing or interrupt-
ing 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 (54) connonly connected to the
discharging circuit and the ‘charging and discharging circuit,
wherein the recording modes of the reproduced signals -

are discriminated on the basis of a voltage across the
capacitor (54). Also, a magnetic recording and reproducing
apparatus is disclosed, to which the above-mentioned ‘recording
mode discrininating‘circuit can.be suitably applied.

Figure 7
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e vt

~ when said reproduced signals are supplied;
~nmeans (53n) for flow ng or

charge and dischafge contro
Interrupting a current of a second predeterm ned

value smaller than said first predeterm ned value in resy

presence or absence of the output of said second bandpas<REPﬁéggmﬁﬁﬁdSHEET

capacitor (54) commonly connected to said di scharge cont
said charge and discharge control nmeans (53n).

of said reproduced signals are discrimnated on the basij

means (53h) gan
wherein t 1e r €t ISEPNggagode s
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ABSTRACT

RECORDING MODE DISCRIMINATION CIRCUITY

A recording mode discriminating circuft 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 (51h) using an upper side band wave frequency of
the first recording mode as a central frequency thereof,
a second bandpass filter (51n) using a predetermined carr{er
frequency of the second recording mode as a central frequency
thereof, a d{scharge control circuit (53h) 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 sighals are supplied, a charge
and discharge control circuit (83n) for flowing or interrupt-
ing 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 2 capacitor (54) commonly connected to the.
discharging circuit and the ‘charging and discharging circuit,
~ vwherein. the recording'gedes of the reproduced signals
. are discriminated on the basis of a voltage across the
capacitor (54). Also, a magnetic recording and reproducing
apparatus is disclosed, to which the above-mentioned ‘recording
mode ‘discriminating circuit can_be suitably applfed.

Figure 7

emua—



" across said capacitor (54).
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the high image quality mode recording system is unsatisfactory

but also the reproduction of the high image qualaty made cannot
be performed because a satisfactory re;;roduced signal cannot be
obtained due to the frequency characteris-tic shown in Fig. 6B.
Further, in the conventional video tape r.ecorder capable of
copirig with both the normal mode and the high image quality mode,
most of the luminance signal system circuits of the recording and
reproducing 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 toping with only the normal mode and the manufacturing

cost thereof is unavoidably increased.

OBJECTS AND SUMMARY OF THE INVERTION

Accordingly, it is an object of the present invention to
provide an improved recording mode discriminating circuit which

can eliminate the aforenoted shortcomings and disadvantages

encountered with the prior aft.

More specifically, it is an object of the present invention
to px:ovide. a recording mode discriminating circuit which can be
fabricated as an integrated circuit with ease.

It is another object of the present invention to provide a

recoxding mode discrinminatoing. circuit which can discriminate the
recording mode accurately and readily.
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According +to the present invention, a recording mode
discriminating circuit corresponding to reproduced signals of
first and second mcordiﬁg modes in which carrier frequency of
frequedcy-modulated Juminance 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 ini:ex:rupting
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 discharge contrxrol
circuit for flowin§ or interrupting ;1 cur_rent of a second
predetermined value smaller than t;h_e fi::.st 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 ci.rétiit andthe charging and discharging circuit,
wherein the .recording modes.of the reproduced signals are
di.scriminated -oxi the basis of a volt.:age across t?xe capacitor.
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The above, and othex objects, features and advantages of the
presént invention will become app&mt from the detailed
description of illuétrati.ve embc;&ime.n;;s thereof to be read in
conjunption. with the accompanying drawings, in which like
reference numerals are used to identify the same or similar parts
in the several views.

BRYEF DESCRIPTION OF THE DRAWINGS

Figs. 1A and 1B are diagrams, respectively of frequency
alloqatio:;é of a reco:-:ding signal of-a video tape recoxder;

Pig. 2 S.s. a schematic block diagram showing a first example
of a conventional video tape recorder; '

Pig. 3 i{s a diagram of a fréquency spectrum of ‘an FM
luminance signal, -and to which references will be made in
explaini.i\g 6peration of the coxivent;onal video tape xecoxdexr
shown i{n rig. 2;

' Fig. 4 s a schemat{c block diagram shoﬂ.ng a main portion

of a second example of a conventional video tape recoxder;
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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 lqminance
signal becomes high and low, comprisinrg:

a first bandpass filfer (51h) using an upper side band
wave frequency of said first recording mode as a centra]
frequency thereof;

a second bandpass filter (Sln) using a predeterm{ned
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 (S3h) and said charge and discharge control
means (53n), wherein the recording modes of said reproduced

signals are discriminated on the basis of a terminal vo1tage
across said capacitor (54).

L



