-1 g rvention-relates to a channel selection apparatus, for eggfplde <
for use in a television (TV) incorparated with video tape recorder (VTR) {f?

for auto- tuning.!Mre particularly, it relates to an automatic tunl §33—r'
to select TV channels, while reducing manufacturing costs of the TV- Vg&%?
conpound set. Fig. 7 is bl ock di agram of a cprRyghtuemalas @eeNv] ng station
selection unit of VIR In Figure 7, is a rec=|vrngu§igtgpn selfection”
portion of a mcroconputer (MOC) for video comtrot—saird~TETEl Vi ng station
?E;eptiFnAportion being provided with a (not iIIustrated) D) A converter

gi tal - Anal_og conver ) Y Xk bit. In addition
sai d receivi Ja‘ﬁ‘b?rt@{als&:%lb#plﬁer]tm provi J'O(? vmlI{v'h a DACtermnal la

whi ch out puts a tuning coritrol signal

This invention relates to a receiving station selection
unit of television (TV) incorporated with video tape recorder
(VTR) for auto-tuning. nore particularly, it relates to an
automatic tuning unit to select TV channels, while reduC1ng
mavufacturing costs of the TV-VTR compound set.

Fig. 7 is a block diagram of a conventional receiving
station selection unit of VTFR. In Figure 7, 1 is .a receiving
station selection portion of a @dcrocomputer (Mc) for video
control, said receiving station selection portion being provided
with a (not illustrated) D/A converter (Digital-Analog converter)
having a resolution of a fixed bit. In addition, said receiving
station selection unit is provided with a DAC terminal la which
outputs a tuning control signal (hereinafter called "DAC value")
which is subjected to a PWA (pulse wide modulation) by this D/A
‘converter, an AFC (Automatic Frequency Control) terminal 1b
where an AFC level is fed which shows an error amount corresponding
to a best tuning point when the receiving station is selected,
an AFC control signal output terminal lc which outputs the AFC
control signal,'and a synchronous detectind'signal input terminal
1d (hereinafter called "SD input terminal") where a synchronous
detecting signal is fed from the synchronous detecting portion 2
and the like. The numeral 3 is an inverter, an input terminal
thereof being connected to the DAC terminal la, while the output
terminal is connected to an input terminal of a low-pass filter
4 (hereinafter called "SD input terminal”). The output terminal
of the IPF 4 is connected to a tunlng voltage signal input
terminal 5a of a tuner 5. ' : :

The numeral 6 is an AFC control switch c1rcuit, said AFC
control switch circuit being provided with a first transistor
6c, second transistor 6e, and third transistor 6f. At a
collector terminal of the first transistor 6c¢, a series circuit
consists of a resistance 6a connected to a B power source with
1
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(herernafter called "DAC value") which is subjected to a PWM (pul se width
nDdulatlon) by this D/A converter, an AFC (Automatic Frequency Control)
term nal 1b where an AFC level is fed wh| glyisbessr HAS @EENT| anount
corresponding to a best tuning point wheph the RBPLRCEDNg stjpton is sel ectd,
an AFC control signal output termnal 1c Whrch outputs the AFC control

signal, and ypght ecti I t sLer ter
call oo o8B At CREFREEA - 4808 e LRRAee, O b i ota THeLero)
fr om t hEusghelr,orans epdtea s ngepavimaln ofakde Eirske trBRSHERRFal®S 1§ an

| nvert el n@l dduyt ¢ toerEhea'%I:Bﬁhaof bei ngagenneerad i) t b Défet esm:aald 1a,

while t e output ter m nal connected to en input termnal, of a

filter BramgdshiRPHube elfi EPNRECERE PR £ | §°B§ﬁﬁé’c‘t% o A g‘asage

si gnal {apYEthecd Rl Wwiklofs@idupesibtance 6b. An emitter termlnal of
the second transistor 6e is connected to the B power source
throvgh a resistance 6d4. A drain side terminal of the third
transistor 6f is connected to a collector terminal of the second
transistor 6e and a AFC control signal input terminal 5b of the
tuner uuit 5. Further, a source side terminal is c.onnected to a
AFC conctrol output terminal Sc of the tuner unit 5. The numeral
7 is a resistance connected to the drain side terainal of the
third transistor 6f and the source side terminal thereof. The
numeral 5d is a video signal output terminal where a video
signal provided at the tuner unit 5 is output therefrom. The
video signal output terminal 5d is connected to the input side
of the synchronous detecting portion 2. ;

These opeiations are described as follows. In th- receiving
station selection unit, a DAC value is outbut from a 2rminal la
of the receiving station selection portion 1, and . 2d to the
inverter 3. The DAC value is output from a D/A conve.cer having
a fixed bit resolution provided at a video control microcomputer
MC side.

The DAC value is reversed in the invertwer to output to the
low-pass filter 4, a direct current voltage signal corresponds
to a duty ratio of "H" level of the fed pulse signal is formed
thereby being output to the tuning voltage signal input terminal
5a of the tuner unit 5 as a tuning voltage signal VI. At the
tuner unit 5, a VT-f cbnvereion operation of the tuner is
carried out based upon the'VTéf conversion characteristic shown
in Fig. 5 by the tuning voltage signal VT thereby tuning to the
broadcast channel by the tunihg frequency £ to be received.

Fig. 5 is a VT-f conversion characteristics curve which
shows a relation between the tuning voltace signal VT and the
tuning frequency f carried out in the tuner unit 5.

When the receiving station selection un .c is selecting a
desired TV channel, since a AFC control signal having an "H"
level is output from the AFC control signal output terminal 1lc

2
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The'npneral 6 is an AFC control switch circuit, said AFC control switch
circuit being provided with a first transistor 6¢, second transistor 6e,

and third transistor 6f. At a collector tﬁqlmgm@g—r(p;Astg]%ﬁl rst transistor
6C, a series circuit consists of a resig tanceRﬁhlﬂagbnectek to a B power
source with 2 one end thereof, and a’ onnect ed t hereto.
Further, an emtter term nal of the first. transistor 6¢c.is %oqﬂ$ctedc{o t he

ground of ABRsFeGEHTHAS Frahion, ction portion 1 ©

control microcomputer MC, the first transistor 6c and the second
". transistor 6e are on respectively, while the third transistor 6f
is ~»ff. When the second transistor is on, the AFC control
sicaal of “H" level is fed to the AFC control signal input
te rminal 5b of the tuner unit 5. On the other hand, AFC signal
is fed to the AFC terminal 1lb of receiving station selection
prtion 1 from the AFC signal output terminal 5c¢ of =he tuner
zait S5c¢. - o

The AFC terminal 1lb of the receiving station selection
portion 1 of the video control microcomputer MC is provided with
an analogue input performance and converts a voltage level of .
the 2FC signal to the digital dét; to judge.control of "H" level
or "i" level of the voltage level of the AFC signal, whereby the
proce2ding operation is carried out so that tuning reception may
be performed at the best tuning peint P of the § curve
characteristiq shown in Fig. 6.

When the receiving station selection is completed, the AFC
control signal output terminal 1lc becomes "L" leve., the first
transistor 6c and the second transistor 6e turn —ff, and the
third transistor 6f comes on. When the third tr:nsistor 6f
comes on, the AFC control signal input terminal b and AFC
signal output terminal 5c of the tuner unit 5 becom¢ in a short
circuit condition, and AFC operation thereafter is performed by
a feed back function within the tuner and stable tuning reception

with respect to the circuit can be carried out by automatlc
draw-in operation.

Since the conventional receiving station selection unit is
constituted as above, it is necessary td éet a AFC control
switch circuit 6, which causes a complicated clrcult constitution
thereby increasing manufacturlng costs.

This invention is carried out to eliminate the above
problems and its object is to obtain a receiving station
selection unit which simplifies the circuit constitution to

decrease the manufacturing costs by removing the AFC control
switch circuit.
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transistor 6e is connected to a connecting point of said resistance 6a with
sai'd fesistance 6b. ‘An emitter term nal of the second transistor 6e is

connected to the B power source through a repystsyree oG pEndjai n si de
termnal of the third transistor 6f is conrectedRQpLgtE@olIector term nal of
t he second transistor 6e and a AFC control *stgmat—Tmpot—ternrnal 5b of the
tuner unit 5. Further, a source side termnal is connected to a AFC
control _out ) The nuneral 7 is a

resi st afdce : ' ' of the third transistor_ 6f
and t he sourmhenrhc&mvmngmstamaenfselbstmﬂmﬁumlﬁdoﬁsﬁ¥vi%@©r§P§m$ed

out put Lot il Gk JMIAihg'td%his invention is provided with a microcomputer

for video control and a tuner unit, said tuner unit selecting a

receiving TV channel corresponding to a tuning control signal

which is fed from the microcomputer for video control, comprises:

a TV channel receiving means which receives & TV channel

corresponding to the tuning control signal fed from said
microcomputer for video control;

a tuning control signal converting means which converts
said tuning control signal to TV channel;

a fine tuning means which detects a best receivihg condition
when a broadcast is received from said receiving means and tunes
the channel at its finest conditions;

a tuning control signal memory means which memorizes said
tuning control signal corresponding to the best receiving conditions
detected by thte fine tuning means£ and

a system control means which controls said tuning control
signal converting means, said fine tuning means and the tuning
control signal memory means.

Further, the receiving station selection unit of TV
incorporated with VTR according to this invention, is provided
with a microcomputer for video control and a tuner unit, said
tuner unit selecting a receiving TV channel corresponding to a
tuning control signal fed from the microcomputer for wvideo
control, comprising:

a TV channel receiving means which receives a TV channel
corresponding to the tuning control signal fed from the
microcomputer for video control, a fine tuning means which
detects the best receiving conditions and tunes the channel at
its finest conditions by setting the best tuning fregquency, a
receiving channel searching means wherein when said TV channel
is not receivable by said receiving means, said tuning control
signal is converted within a fixed range so that said TV channel
may be received, and a system control means which controls said

fine tuning means of the receiving conditions and said receiving
channel searching means. '
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signal provided at the tuner unit 5 is out put therefrom The video signal

out'put termnal 5d is connected to the input side of the synchronous
detecting portion 2. These operations are [deggy e mss Betiqws. In th
receiving station selection unit, a DAC val ue |$EpyA¢Em froma term nal
of the receiving station selectlon porti on=f—amg—t®d"To (he inverter 3.

| a

The DAC val ugpi g jautride ifigig Bt SISt ida Vit cof | ¥Rds bihvenasdbut,i on

ded at trol MC side. The DA
ever ScBaLH (YRREATCARIEOL JRRGRET CLEnEMRATERE PP (Y, ChsG bining

currentrgekbisgngicpmdicionempgnte best by judging whether or not the
tuning receiving condition is best when the tuning control
signal is fed from the microcomputer for video control to the
tuner unit and the TV channel is received, the best tuning
frequency with respect to the TV channel to be rcceived is
p:ovided, said tuning control signal corresponding to the best
tuning receiving condition ié memorized, and since a series of
these operations is performed with a center of the microcomputer
fcr video control and realized by program operations, a AFC
control switch circuit can be removed and circuit qonstitution
13 simplified thereby decreasing manufacturing costs.

In the receiving station selection unit, when the tuning
control signal is fed from the microcomputer for vide¢o control
to the tuner unit, said tuning control signal is converted
within a fixed range so that the tuning receiving condition may
be best by judging whether or not the tuning receiving condition
is best, and the best tuning frequency with respa2ct to the TV
channel to be received is set and reception i: performed.
Accordingly, the relation between the best tuning frejuency with
respect to the TV channel to be received and the tuni-jy control
signal for setting the tuning frequency varies by a temperature
drift of the tuner unit and stable tuning reception can be
obtained in the best conditions even if a tuning lag occurs.

4. BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block dlagram which shows a rece:v1ng station
selection of an embodiment of this invention.

Fig. 2.is a flow chart which shows an automatic receiving

station selection operating in the receiving statior selection
unit of the first embodiment of this invention.

Fig. 3 is a flow chart which shows an operatitn of the
selection of the receiving station in the receivina station
selection unit according to a second embodiment of this invention.

Fig. 4 is a flow chart which shows AFC in the Fig. 3 flow
chart.

Fig. 5 is a VT-f conversion characteristic graph which
5
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to a duty ratio of "H' level of the fed pulse signal is forned thereby
bei'ng output to the tuning voltage signal input term nal 5a of the tuner
unit 5 as a tuning voltage signal VI. At the tuner unit 5, a VT-f
conversion operation of the tuner is car ,@g E?@ﬁ@qﬂgﬁp' the VT-f
conversion characteristic shown in Fig. y t RepitadRDNg Voltt age signal VT
t her eby%ﬁaﬂg nghéoréﬂﬁtgbﬁagéﬁ%eﬁhﬁﬁﬂih 5 anay af tuaibg
receive -f conversion characterlstlcs curve which shows a
relatloﬁIQQPEEGN fme tuning voltage signal VT and the tuning frequency f

carried out F&gthG tignar characteribedct karvec graphgwhtichi shows Setliehqtam . c
's selecgkg 3haracteristic in AFC processing.
Fig. 7 is a block diagram which shows a conventional

receiving station selection unit.

5. DETAILED DESCRIPTION OF THE INVENTION

The first embodiment of this invention will be described as
follows with reference to the drawings. -

Fig. 1 is a block diagram which shows a constitution of the
receiving station selection unit of this embodiment:_ In Fig. 1,
the explanation of parts that-are the same or equivalent to
parts in Fig. 7 are omitted so far as these hav: the same
respective marks. 1In this receiving station selecti»n unit of
this embodiment, the AFC control signal input terminal 5b of the
tuner unit 5 (receiving means) is in a pull-up state by
resistance 2. °

ii@ operation is next described. Fig. 2 is a fiow chart
which shows an operation of the receiving station selection in
the receiving station selection unit according to this embodiment.
A program shown in this flow chart is stored in the memory of
the microcomputer MC for video control.

In Fig. 2, first after a DAC value responding to a channel
frequency to be selected is read from the memory of the
microcomputer MC (tuning control signal conversion means, a fine
tuning means of the tuﬂing receiving condition, tuning control
signal memory means, system ¢pntrol means), the DAC value is
wvaried to input to the low-pass‘filter 4 through the inverter 3
from the DAC terminal la (steé si). a tuning voltage signal VT
corresponding to the DAC value is fed to th2 tuning voltage
signal input terminal 5a from the low-pass filter 4. When the
tuner unit 5 receives an electric wave of the channel, together
with th2 AFC signal having an S-letter curve characteristic is
output from the AFC signal output terminal 5c¢, the video signal
is output from the video signal output terminal 5d.

Then, when the tuning is carried out by watching the
relation between the tuning voltage signal VT and the video

6

This Sheet Has Been R eplac

T




desired TV channel, since a AFC control signal having an "H' level is
out put fromthe AFC control signal output termnal 1c 2 3 of the
receiving station selection portion 1 of e _video control m croconputer
MC, the first transistor 6¢c and the secong g_are on '
respectively, while the third transistor
transistor is on, the AFC control
signal, and the video signal is output from

output terminal 5d, a response for a receiving tuning to a SD

ideo signal

input terminal 1d, or whether or not the synchronizing detecting.
signal is fed from the synchronizing detecting portion 2 is
judged (step S2). When there exists no response due to the
receiving tuning to the SD input terminal 14, the flow chart
returns to the step ST1 to vary the DAC furthermore.

Oon the other hand, when the TV channel is received and the
receiving tuning thereof responds to the SD input terminal 14,
detections of "H" and "L" levels of voltage levels of the AFC
signal are carried out (step S3), and the distinct controls of
"H" and "L" levels of voltage levels of the AFG- signal are
performed, thereby finely adjuéiing said DAC value. Thus, the
tuning reception at the best tuning point P is performed based

- upon the S-curve characteristics shown in Fig. 6 (step S4, step
5). When the tuning reception at the best tuainy point P is.
secured, the DAC value at this time is stored in tle memory of
the microcomputer MC for video control as a tuning v:lue of said
TV channel (step 5) and the process of the receivi'.g station
selection is completed.

In this case, since the tuner unit 5 becomes unstable due
to the temperature drift and the electric intensity of the
receiving electric wave and the set tuning frequency varies, the
voltage level of the AFC signal varies. Accordingly, even after
selection of the receiving station, the voltage level of the AFC
signal is always watched to maintain the tuning reception at the
best tuning point P and control said DAC value by the feed back

group, microcomputer for video control — DAC value — tuner

unit 5 — AFC signal — video:control microcomputer MC thereby
decreasing the tuning voltage éignal VT.

With respect to the maintenance of said best tuningy point
P, since this maintenance is practically impossiple to keep
constant due to the temperature drift and the electric intensity
of the receiving electric wave and the like, stable tuning
characteristics are maintained by setting an allowable value to
regard this range as the best tuning point. Thus, a decrease in
manufacturing costs can be obtained.

D —— 7
This Sheet Has Been R

HllllllIHIIHIIHIH"I o



signal of "H' level is fed to the AEC control signal input termnal 5b of
the tuner unit 5. On the other hand, AFC signhal is fed to the AFC term na
I'b of receiving station selection portion } fﬁ@” ] A signal out put
termnal 5c of the tuner unit 5c. The AEC ferm i EWHA&BEENe recei ving
station selection portion 1 of the video c0O ' BRomputfer MC i's

provi ded Wﬁthhéns@@dnaﬁémbddnmemeréﬁrﬂhnseiaménummnNWIi ve| degeribed of

e ISR 8 e B ORI oS08 g

operatlwhlch showse&heupomsﬂﬂtntiqnnOﬁ]th§m¥ﬁ¢Q¢Wh@9 station selection
‘init of this invention is the same as Fig. 1. However, at the
memory of the microcomputer MC for video control, programs for
realizing the operations shown in the flow charts of Fig. 2 and
Fig. 3 are stored differently from the first embodiment.

The operation is next described as follows. Fig. 3 is a
flow chart which shows operation of the receiving station
selection in the receiving station selection unit of the second
embodiment. In addition, Fig. 4 is a flow chart which shows an
AFC processing operation in the flow chart. 1In Fig. 3, a DAC
value corresponding to the channel frequency of the receiving
station selection is read from the memory of the microcomputer
MC (distinct adjustment means of the receiving condition, search
means of the tuning receiving condition) and output to the
low-pass filter 4 through the inverter 3 (step S31). The tuning
voltage signal VT correspondent éo the DAC value is fed to the
tuning voltage signal input terminal 5a from the low-pass filter
4. When the tuner unit 5 receives the broadcast electric wave
of the broadcast channel, a video signal is output from the
video signal output terminal 5d together with the AFC signal
having the S-letter curve characteristics output from the AFC
signal output terminal 5c.

When tuning is carried out watching the relation between
the tuning voltage signal VT and the video signal and the video
signal is output from the wvideo signal output terminal 5d, a
response due to the receiving tuning to the SD input terminal
1d, or whether or not the synchronizing detecting signal from
the synchronizing detecting portion 2 is output is judged (step
S32). When there is no response due to the receiving tuning to
the SD input terminal 1d, said DAC value is varied by one step
in the lower limit direction (step S33). 1In this case, one step
variation means that the upper limit is a new DAC value added X
[mV] to the present DAC value, while the lower limit direction
is a new DAC value subtracted X[mvV] from the present DAC value,

wherein X[mV] value is a value divided a tuning variable range
into a fixed numbers.
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be perfornmed at the best tuning point P of the S curve characteristic shown
in Fig. 6. Wien the receiving station selecti® he AFC

control signal output termnal 1lc becones "L" T%@ ﬁﬁé;ﬁg§§tgfg transi st or

6c and the second transistor 6e turn off, and_the FRUYAESS ansidtor 6f cones
on:. \Wen the third transistor 6f conmes on, the AFC control signal input

ter m nal AFC_si.an 0 r 5 t n begare i n
a short C|rc doﬁa @hc uggukasogé?§%Fo%yt%e%£§ t%ﬁe?gép%??éfngd by
feed badkreendidron(DACHDACHK nWhe: and swhekkex upFndtectpei ARG VR1US

respect 1 0atRe G UicheAN R C AR DiladieL@NPItep S34). When the

DAC value does not attain the lower limit value, it is detected
whether the SD input terminal 1d responds to the receiving
tuning (step S35). In this step S35, when there is no response
to the receiving tuning is detected, since the tuning to the
channel frequency to be received is not carried out, the flow
chart returns to the step ST33 and said DAC value is varied by a
further step in the lower limit direction. If there is the
response to the receiving tuning in a state that the DAC value
do2s not attain the lower limit direction within a tuning
va~iable range, the tuning to the tuning frequency according to
t e DAC value is taken, the process advances from step S39 to
s.ep S40 and the AFC processing operation shown in the flow
chart of Fig. 4 is practiced whereby the receiving tuning to the
channel frequency to be received is secured.

Further, in step ST32 if there is a response due to the
receiving tuning to the SD input terminal 1d, the step advances
from step S39 to step S40 and the AFC processing operation shown
in the flow chart of Fig. 4 is practiced whereby the receiving
tuning to the channel frequency to be received is secured.

on the other hand, in step ST34 when said DAC value is
varied by 1 step in the lower limit direction, if it is detected
that the DAC value attains the lower limit value within the
tuning variable range, then the DAC value is varied by 1 step
(DAC=DAC+X[mV] toward the upper limit direction (step S36),
whereby whether or not the DA¢ value attains the upper limit
value within the tuning variable range is detected (step 837).
As a result, when the DAC value is detected as not having
attained the upper limit, whether or not there is a response due
to the receiving tuning to the SD input terminal 1d, is detected
(step S38). In step £38, when the detection is made that no
response due to the receiving tuning is made, as the tuning is
not taken to the channel frequency to be received, the step
returns to ST36, and said DAC value is varied by 1 further step
to the upper direction. This is repeated until the response due
to the receiving tuning occurs in step S38 provided that the DAC

9
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draw-in operation. Since the conventional receiving station selectlon unit
i's constituted as above, it is necessary to set a AFC control M
circuit 6, which causes a conplicated circuit consti k§§gﬁ¢ﬁﬂsﬁﬁﬁﬁN
i ncreasi ng manufacturing costs. This invention is cal rled gnyLACBDellnn
the above problens and its object is to obtain a recéw at 1 on

sel ect y@Quani aowgl aloti @Ytdims thiee toweri t1imhtti t uFherm t’éhEEGr b8 eNhe

nanufaggurb% o A5kS +BY thEPLRIviRG AEhing bLhelilS ¥heCbae Vallue attains
the lower limit value within the tuning variable range, the step
returns to step S$33, then said DAC value varies step by step in
the lower limit direction.

In step S38, when the distinction that there is a response
due to the receiving tuning is made, the step advances from step
S39 to step S40, the AFC processing operation shown 'in the Fig.
4 flow chart is practiced whereby the receiving tuning to the
channel frequency to be received is secured. '

Further, the AFC processing operation in step S39 is, as
shown in the Fig. 4 flow chart, is realized by a fine adjustment
of said DAC value of the tuning receiving at th» ‘best tuning
point P by the S-letter curve characteristic shown ir Fig. 6.

Further, said *X[mV] value is necessary to determine from a
specific value of the tuner since it is different by a tuning
frequency from the point of the tuner characteristic. Namely,
as shown in Pig. 5, since the relation betweea the tuning
voltage signal VT and the tuning frequency f has not a linear
proportional relation, the X[mV] value is determirned by every

range of the tuning voltage signal VT value correspondent to the
tuning frequency.

According to this embodiment as described above, even if
the tuning fregquency set to the DAC value read from the memory
of the microcomputer MC for video control is in a state which
varies by temperature drift of the tuner unit and the like, said
DAC value is varied automatically within the range of tue upper
limit value and the lower limit value of the tuning variable
range to catch a broadcast channel to be received whereby the
best tuning frequency to the channel frequency to be received is
set. Accordingly, stable tuning reception can be obtained in
the best condition.

According to this invention as described above, since the
best tuning reception of the broadcast channel to be received is
realized by the program operation in the microcomputer for
control, deletion of the AFC control switch circuit can be
realized and the circuit constitution thereof is simplified,
thereby decreasing manufacturing costs.

10
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-4- According to the present invention,there is provided._a channel .
sel ection apparatus, conprising: TV tuner neans adapt ¢ THi®SHEERH}& BEENuUhi ng
control voltage to select a TV channel, said TV tuner|meansREPOAREPsIi ng hn
AFC signal outputting neans for outputting an AFC signal tuning control

vol tage data englcl | NeedBadind °LobhRY" 1hoEnt 1Bh19658R i¥ ot A

for receivin
between the tuning frequency to the broadcast channel to be

received and the tuning control signal for setting the tuning
frequency varies by a temperature drift of the tuner unit and
the like, and tuning lag occurs, it is still possible to secure
stable tuning in the best condition.

11
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channel —tuning—econrtrol—vol t age out putting neans for receiving said tuning
control ﬂmﬁml onverting said tuning control voltage data intg a
tuning c ,Huﬂ] ch is to be supplied to said 15 WHEET IRRENBEEN
recei ving Stételdefer i nt ng means for <elZr+i ni ng whet Her or reetACED d t uher
unit is tuned at a best tuning point for said channel byTeference to said
AFC signal ;. and varying means for vE Ii® dgMs® d tuning control data in
response {o sai g, ARCrab@avhnghatatiof ERIGCLIGH Urak® rdAl Wsl UG MEANS
determ nes that sald best tuning point is

television or video tape recorder, which is provided with a

microcomputer for video controlling and a tuner unit, said

tuner unit selecting a receiving TV channel corresponding to a

tuning control signal which is fed by said microcomputer for

video control, the selection unit comprising;

a TV channel receiving means which receives a TV channel
corresponding to the tuning control signal fed from said
misrocomputer for video control; .

a tuning control signal conversion means which converts
said tuning control signal to TV channel;

a fine tuning means which detects best rece1v1ng conditions
and tunes the channel at its finest conditions when a TV channel
is received by said receiving means;

a tuning control signal memory means which memorizes said
tuning control signals corresponding to. the best receiving
conditions detected by the fine tunlng means; and

a system control means which controls said tuning control
signal conversion means, said fine tuning means and said tunlng
control signal memory means. '

2. A receiving station selection unit for use in a

television or video tape recorder, which is provided with a
microcomputer for video control and a tuner unit, said tuner
unit selecting a receiving TV channel corresponding to a tuning
control signal which is fed by said microcomputer for video

' cohtrol, the selection unit comprising;

a TV channel receiving means which receives a TV channel
corresponding to the tuning contrel signal fed from said
microcomputer for video control;

a fine tuning means which detects the best receiving
conditions and tunes the channel at its finest conditions;

when said TV channel receiving means cannot receive a
desired channel, a receiving channel searching means which
enables reception of the desired channel by varying said tuning
control signals within a predetermined range; and
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not tuned; a stL" # ”I toring. the tuning control vol
rcnﬁ

whi ch sdi d TV tune ed at said best tuning {P@jsfyt SHEBT HAS PEFR
to a detection of said best t uni ng poi nt by said t uni ng state&mBA@EM1n|nJ
nmeans. In the channel selection apparatugzof this inven 7~ salrd tuning
control signal is converted so that the tuning receiving condition may be
best by j udgi ngaV\BQEh&in ebnftolt hﬁa&wwﬁd}ﬁ%ﬁaﬂﬁms:@?ﬁd | ©ihé stdefhgWhen
t he tunlnﬁgcontrol nal_is.fed fr n1t2§enlcro uter for video con ?rol_

to the tufi&FR ﬁnFPdaﬁa Fereiving. s ifg, PYANS - ¢ uni ng

3. A receiving station selection unit constructed and
arranged to operate substantially as hereinbefore described,
with reference to and as illustrated in Figures 1 to 6 of the
accompanying drawings.

4. A television receiver incorporating a receiving

station selection unit accordlng to any one of the preceding
claims.

5. A video tape recorder incorporating a receiving

station selection unit according to any one of the preceding
claims. |
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frequency with respect to the TV channel to be received is provided, said
tuni ng control signal corresponding to the best tuning receiving condition
i s menorized, and since a series of thesi operation is Hs%}fﬁfirm&stﬁls@i :
centre of the mcroconputer for video co 9ro| and real ifz é by Epr QAR M

operations, a AFC control switch g 1, Lgt.r(i@q\lzte enoved-and—crrcurt
constitution is sinplified thereb?Ldgtreasrng——JiREPLACENENT SHEET

ECEIVING TV STATION SELECTION UNIT =VTR

In order to eliminate a conventional AFC control switch
circuit, a receiving station selection unit which includes a
receiving means which receives a broadcast channel based upon a
tuning control signal fed from a microcomputer for control and a
distinct adjustment means of receiving conditions for fine
adjustment of the tuning limit signal which sets the best tuning
frequency and a system control means which varies the above_
tuning control signal within a fixed range to enable the receipt
of the broadcast channel and control the above distinct adjustment
when the above broadcast channel is not receivable. In this
unit, when a tuning control signal is fed to the tuner unit and
the broadcast channel is received, a series of operations such
as the tuning control is varied by detecting whether or not the
tuning receiving condition is best and the best tuning freguency
is set against the receiving broadcast channel and the llke are
performed as a center of the microcomputer.

\
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-5- -manufacturing costs. In the channel selectlon appar atus, when the
_tuni.ng ctontrol signal is fed fromthe nicroconuter for V|deo control to the
tuner unit, said tuning control signal is converted oLran
that the tuning receiving condition na* éﬁ best by Judﬁﬁﬁbs R%Eﬁ "
the tuning receiving condition is best / d the best un|m3 -
respect to the TV channel to be recelved Is set and receptlon S perforned
Accordingly, the relation bet ween the best tuni ng frequency with respect to
the TV channel to
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be received and the tuning control signal for setting the tuning frequency "
vari €és By a tenperature drift of the tuner unit and stable tuning reception
can be obtained in the best conditions even if a tuning |ag occurs. The

i nvantion al so provides a correspondi ng net hod. Exenpl ary enbodi nents of

the invention are descri bed beIOW\Mtiﬁkiference to the acconpanyi ng

drawi ngs, in which: Fig. 1 is a block diagramwhich shows a receiving ‘
station selection of an enbodi nent of this invention; Fi ggn?m SHEET HAYVBEEN

chart which shown an automatic receiving station selecting operggpiRGED N t he
recei ving

FIG. 2

RECEIVING STATION
SELECTION PROCESS.

oy
i

.S\ [DAG VALUE VARIATION
RECEIVED BY
SD INPUT TERMINAL.

——

RESPONSE DUETO N
TUNING RECEIVED BY '
SD INPUT TERMINAL?/ o5

Y

AEC VARIATION|-53
DETECTION

S5
' T N 4
FINE ADJUSTMEN TUNED?Y)
OF DAC VALUE »

MEMORY STORAGE | —S6
AS A TUNING VALUE
OF DAC VALUE
N CHANNEL.
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station selection unit of the first enbodiment of this invention/ Fig. 3is .
a flow chart which shows an operation of the selection of the receiving
station in the receiving station selection unit according to a second

enbodi mrent of this invention, Fig. 4 is_a flow chart which shows AFC in the
Fig. 3 flowchart; Fig. 5is a VI-f cond@i on characteristigc graph whi ch

FIG. 3 C%ECENING srmor‘D
SELECTION PROCESS

DAC VALUE CORRESPONDENT }831
TO SELECTED RECEIVING STATION
CHANNELIS REMOVED

AND INPUT TO LPF.

y / RESPONSE DUE TO \~S32
| TUNING RECEIVED BY
SD INPUT TERMINAL?
DAC VALUE VARIATION BY 1 STEP f333
IN THE LOWER LIMIT DIRECTION.
DAC = DAC - XmV) ,
DAC VALUE TO Y
| THE LOWER LIMIT :
S34 ATTAINED? . S36
VARIATION OF DAC VALUE
BY 1 STEP IN THE UPPER
LIMIT DIRECTION.
S37
DAC = DAC - X{mV]
DAC VALUE T
THE UPPER LIMIT
ATTAINED?
N N
| /S35 L S38
N /ANY RESPONSE DUETO N /ANY RESPONSE DUE 70
| RECEIVING TUNING TO RECEIVING TUNING TO
SD INPUT TERMINAL? "\ SD INPUT TERMINAL?
Y fte : fy
o
[AEC PROCESS]-S39
TNED 7
S H O Y
(END)
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REPLACEMENT “SHEET -B-~ shows fhe relation between funing Vol tage. signal VT
and a tuning frequency f. Fig. 6 is a characteristic curve graph which

. Shows S-letter curve characteristic in AFC processing. Fig. 7 is a block

di agram whi ch shows a conventional. receiving station selection unit. The
first enbodient of this invention wl I4%descri bed as follows with
reference to the draw ngs. \

FIG. 4

C AFC OPERATION )

DAC VALUE READ FROM
MEMORY AND
OUTPUT TO LPF

i

RESPONSE DUE TO
TUNING RECEIVED BY
SD INPUT TERMINAL?

DAC VALUE CONTROL
FOR FINE AJUSTMENT
OF AFC

: 1 N /' isAFCLEVEL > |

\ AT THE BEST LEVEL?

Y
[TUNING COMPLETION]

(END)
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Fig. 1 is a block diagram which shows a constitution of the receiving
stati'on selection unit of this enbodinent. In Fig. 1. the explanation of
"parts that are the sanme or equivalent to parts in Fig. 7 are omtted so f
ar as these hav. the sane respective marks. In this receiving station

sel ection unit of this enbodinent, theDAEE control si gnal input termnal 5b
of -the tuner unit 5 (receiving neans )is in a pull-up state by resistance
2. The operation is next described. Fig. 2 is aflowc t_whi ch shown an

operation of the receiving station selection in the recéd m@ﬁtg,&ﬂBEEN
selection unit according to this enbodi nent. - REPLACED
fi

FIG. 6
AFC
LEVEL
AFC "H"
AFC"L"
>
f
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A program shown in this flow chart is stored in the nenory of the
.mcroconputer MC for video control. In Fig. 2, first, after a DAC val ue
respondi ng to a channel frequency to be selected is read from the nenory
- of the mcroconputer MC (tuning contrgg + gnal conversion neans. a fine,
tuni ng nmeans of the tuning receiving Agﬁtion, t uni n§ GRNEHBET HAGBEEN
menory neans, system control means) , the DAC val ue i$ variggPLBGEDNpuUt fo
the lowpass filter 4 through the inverter 3 fromthe™DAC term nal la (stop
81). A tuning voltage signal VI corresponding to the DAC value isqfed to

th tuning voltage si gngl in@gt termnal 5a fromthe | ow pasp flltas 4.
When t he
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#fulier unit 5 receives an electric wave of the channel, together l%ﬁﬁétff :]
- AFC signal_having an 8-letter ¢ c is output fromthe AFC

si gnal ~o{it REPL ACERFNTa4HEET, | t he vTﬂIé(fl‘B?iE@ﬁhﬂ ' tput fromthe vi dggosf Judt~ 3
out put terp -Ther; ywhen |t he t BEPRRES di ed out by watching the

rel ationjbet he tun{ng vol *™G8 signal VT and the video REPLACENMENT
steer 2 10T T8 v %098 | " 91 |

Receiving TV station Selection Unit of TV-VTR

This invention relates to a receiving station selection
unit of television (TV) incorporated with video tape recorder
(VTR) for auto-tuning. More part;cularly, it relates to an
automatic tuning unit to select TV channels, while reduc1ng
manufacturing costs of the TV-VTR compound set. N

Fig. 7 is a block diagram of a conventional receiving
station selection unit .of VIR. In Figure 7, 1 is a receiving
station selection portion of a microcomputer (MC) for video
control, said receiving station selection portion being provided
with a (not illustrated) D/A converter (Digital-ARnalog converter)
having a resolution of a fixed bit. In addition, said receiving
station selection unit is provided with a DAC terminal la which
outputs a tuning control signal (hereinafter called “"DAC value")
which is subjected to a PWA (pulse wide modulation) by this D/a
converter, an AFC (Automatic Frequency Control) terminal 1b
where an AFC level is fed which shows an error amount corresponding
to a best tuning point when the receiving station is selected,
an AFC control signal output terminal lc¢ which outputs the AFC
control signal, and a synchronous detecting signal input terminal
1d (hereinafter called "SD input terminal") where a synchronous
detecting signal is fed from the synchronous detecting portion 2
and the like. The numeral 3 is an inverter, an input terminal
thereof being connected to the DAC terminal la, while the output
terminal is connected to an input terminal of a low-pass filter
4 (hereinefter called "SD input terminal”). The output terminal
of the IPF 4 is connected to a tunlng voltage signal dinput
terminal 5a of a tuner 5. ' ' .

The numeral 6 is an AFC control switch clrcuit, said AFC
control switch circuit being provided with a first transistor
6c, second trans;stox “6e, and thlrd traps;exor 6f. At a
collector terminal of qhe flgst tran51stor 6c,: ‘a series circuit
consists of a resistance 6a connected to'a B power source with
e 1
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si gnal ,
term nal

or whether or not the synchronizing detecting signal
synchroni zi ng detecting portion 2 is Judged (step S2

response

chart returns to the step ST1 to vary the DAC furthe
hand, when the TV channel is received and the receiv
to the SD input term nal 1d, detections of {H and "L" Ievelsr

responds

and the video signal is output fromthe video signal output

5d, a response for a receiving tuning to a SD |nput Tprninnl 1d,

due to the receiving tuning to2the SD input

voltage | evels of the AFC signal are carried out (st

di stinct

control s of . ]
one end thereof, and a resistance 6b is connected thereto.

Further, an emitter terminal of the first transistor 6c is
connected to the ground. A base terminal of the second
transistor 6e 1is connected to a connecting point of said
resistance 6a with said resistance 6b. An emitter terminal of
the second transistor 6e is connected to the B power source
throvgh a resistance 6d. A drain side terminal of the third
transistor 6f is connected to a collector terminal of the second
transistor 6e and a AFC control signal input terminal 5b of the
tuner uunit 5. Further, a source side terminal is connected to a
AFC control output terminal 5c of the tuner unit 5. The numeral
7 is a resistance connected to the drain side terninal of the
third transistor 6f and the source side terminal thereof. The
numeral 5d is a video signal output terminal where a video
signal provided at the tuner unit 5 is output therefrom. The
video signal output terminal 54 is connected to the input side
of the synchronous detecting portion 2.

These operations are described as follows. In th- receiving
station selection unit, a DAC value is output from a :rminal la
of the receiving station selection portion 1, and . 2d to the
inverter 3. The DAC value is output from a D/A conve.c.er having
a fixed bit resolution provided at a video control microcomputer
MC side.

The DAC value is reversed in the invertwr to output to the
low-pass filter 4, a direct current voltage signal corresponds
to a duty ratio of "H" level of the fed pulse signal is formed
thereby being output to the tuning voltage signal input terminal
5a of the tuner unit 5 as a tuning voltage signal VT. At the
tuner unit 5, a VT~-f conversion operation of the tuner is
carried out based upon the VTéf conversion characteristic shown
in Fig. 5 by the tuning voltage signal VT thereby tuning to the
broadcast channel by the tuning frequency f to be received.

Fig. 5 is a VT-f conversion characteristics curve which
shows a relatibn between the tuning voltaoe srgnal VT and the
tuning frequency f carried ‘out in the tuner unltfsw

When the receiving station selectlon un .c is selecting a
desired TV channel, since a AFC control signal having an "H"
level is output from the AFC control signal output terminal 1lc

2



"H" and "L" levels of voltage |levels of the AFC signal are per f or med,

sthereby finely adjusting said DAC value. Thus, the t

best tuning point P is perforned based upon the S-cu AGEMENTEISHEET ¢
c pt I on at thegst

shown in Fig. 6 (step S4, step 5). Wien the tuning r

tuning point P is secured, the DAC valu% at this ti 1g;gh@d Ia tl :le

menory of the m croconputer MC for video control as t uni ng véﬁﬁg gf {sai d

TV channel (step 5) and the process of the receivi statt+en—sekectilon i s

conpleted. In this case,, since the tuner unit 5 becdnes ynst

tenperatuﬂ§(ﬁh?tr§ﬁ§ﬁﬂkﬁQﬂﬁEFFﬂeqrﬁ%%%??}oﬂfHQE?
control microcomputer MC, the first transistor 6c and the second
transistor 6e are on respectively, while the third transistor 6f
is »ff. When the second transistor is on, the AFC control
sicaal of "H" level is fed to the AFC control signal input
te¢ vminal 5b of the tuner unit 5. On the other hand, AFC signal
is fed to the AFC terminal 1lb of receiving station selection
prtion 1 from the AF¥C signal output terminal 5c¢ of the tuner
:1it 5c. '

The AFC terminal 1lb of the receiving station salection

portion 1 of the video control microcomputer MC is provided with

. an analogue input performance and converts a voltage level of
the 2ZFC signal to the digital data to judge control of "H" level
or "i" level of the voltage level of the AFC signal, whereby the
proce 2ding operation is carried out so that tuning reception may
be performed at the best tuning point P of the 8 curve
characteristic shown in Fig. 6.

When the receiving station selection is completed, the AFC
control signal output terminal lc becomes "L" leve., the first
transistor 6c and the second transistor 6e turn -—f£f, and the
third transistor 6f comes on. When the third tr:nsistor 6f£
comes on, the AFC control signal input terminal b and AFC
signal output terminal 5¢ of the tuner unit 5 become¢e in a short

circuit-condition, and AFC operation thereafter is performed by
a feed back function within the tuner and stable tuning reception
with respect to the circuit can be carried out by automatic
draw-in operation. . '

Since the conventlonal receiving statlon selection unit is
constituted as above, it is necessary to set a AFC control
switch circuit 6, which causes_a'complicated circuit constitution
thereby increasing manufacturing costs. |

This invention is carried out to eliminate the above
problems and its object is to obtain a recéiving station
selection unit which simplifies the circuit constitution to
decrease the manufacturing costs by removing the AFC control
switch circuit. '



r%béiving el ectric wave and the set tuning frequency varies, the voltage
Fevel of the AFC signal varies. Accordingly, even after selec
g JREPLACERENY SHEET

receiving station, the voltage |level o ,ﬁp§sﬁg§rﬁkg@@bﬁl
mai ntain the tuning reception at the bg

DAC val ue by the feed back group, mcré cont rpl 18 NDAC?4

val ue -

d o
UWHpg sl Nt d optrol said

tuner unit 5 -> AFC signal -> video control mcroconputer MC

t hereby decreasing t he tuni ng vol t age S|gnal VT. Wth respectjto the

nai nt enange Q
practically i

thi s mai ntenange._l.s

£ g—Rkeep—cofsts dte=to the tenperature drift and

the electric Th@nsec91v1ng station selection unit of TV incorporated

with VTR according to this invention is provided with a microcomputer .
for video control and a tuner unit, said tuner unit selecting a
receiving TV channel corresponding to a tuning control signal
which is fed from the microcomputer for video control, comprises:

a TV channel receiving means which receives a TV channel
corresponding to the tuning control signal fed from said
microcomputer for video control;

a tuning control signal converting means which converts
said tuning control signal to TV channel;

a fine tuning means which detects a best receiving condition
when a broadcast is received from said receiving means and tunes
the channel at its finest conditions;

a tuning control signal memory means which memorizes said
tuning control signal corresponding to the best receiving conditions
detected by the fine tuning means; and

a system control means which controls said tuning control
signal converting means, said fine tuning means and the tunlng
control signal memory means.

Further, the receiving station selection unit of 7TV
incorporated with VTR according to this inventibn, is provided
with a microcomputer for video control and a tuner unit, said
tuner unit selecting a receiving TV channel corresponding to a
tuning control signal fed from the microcomputer for wvideo
control, comprising:

a TV channel receiving means which receives a TV channel
corresponding to the tuninq control siénal fed from the
microcomputer for video control, a fine tuning means which
detects the best receiving co@ditions and tunes the channel at
its finest conditions by setting the best tuning frequency, a
receiving channel searching mezans wherein when said TV chatinel
is not receivable by said receiving means, said tuning ccntrol
signal is converted within a fixed range so that said TV channel
may be received, and a system control means which controls said
fine tuning means of the receiving conditions and said receiving
channel searching means.

4
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of ‘the receiving electric wave and the |ike,

stabl e tuning characteristics

.Aare mai ntained by setting an allowable value to regard this range as the

best tuning point. Thus, a decrease in manufacturing costs can_be _abt ai ned.
7 The second e odlnent of this invention will EPEdHRET h
reference to the Phe bl ock d A £ wst t he

constitution of t

n sel ection

18 NOV 1996

In the receiving station selection unit of this invqugdp,
said tuning control signal is converted so that the tuning
receiving condition may be best by judging whether or not the
tuning receiving condition is best when the tuning control
signal is fed from the microcomputer for video control to the
tuner unit and the TV channel is received, the best tuning
frequency with respect to the TV channel to be rcceived is
p:ovided, said tuning control signal corresponding to the best
tining receiving condition is memorized, and since a series of
these operations is performed with a center of the microcomputer
fcr video control and realized by program operations, a AFC
control switch circuit can be removed and circuit constitution
23 simplified thereby decreasing manufacturing costs.

In the receiving station selection unit, when the tuning
control signal is fed from the microcomputer for wvideo control
to the tuner unit, said tuning control signal is converted
within a fixed range so that the tuning receiving condition may
be best by judging whether or not the tuning receiVing condition
is best, and the best tﬁning frequency with fespact to the TV
channel to be received is set and reception i:¢ performed.
Accordingly, the relation between the best tuning frejuency with
respect to the TV channel to be received and the tuni"j control
signal for setting the tuning frequency varies by a temperature
drift of the tuner unit and stable tunlng reception can be
obtained in the best condltlons even if a tuning lag occurs.

4. BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram which shows a receiwving station
selection of an embodiment of this invention. _

Fig. 2 is a flow chart which shows an automatic¢ receiving
station selection operating in the receiving statior selection
unit of the first embodiment of this invention.

Fig. 3 is a flow chart which shows an operaticn of the
selection of the receiving station in the receivins station
selection unit according to a second embodiment of this invention.

Fig. 4 is a flow chart which shows AFC in the Fij. 3 flow
chart.

Fig. 5 is a VT-f conversion characteristic graph which
. 5 _

-
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unit of this invention is the same as Fig. 1. However, at“the nenDry of the
m croconputer MC for video control, prograns for reallan T'tre :

the receiving statie 2 Aot unit of the second enb
Fig. 4'is a flow ﬁ&ﬁt ol

chart.

recei ving station selection is read fromthe menory of the m

t|0n1
dlnen

?e“@ﬁtig

shows the relation between tuning voltage signal VT and a tuning
frequency f. :
Fig. 6 is a characteristic curve graph which shows S-letter
curve characteristic in AFC processing.
Fig. 7 is a block diagram which shows a conventional
receiving station selection unit.

5. DETAILED DESCRIPTION OF THE INVENTION .

The first embodiment of this invention will be described as
follows with reference to the drawings.

Fig. 1 is a block diagram which shows a constitution of the
receiving station selection unit of this embodiment. 1In Fig. 1,
the explanation of parts that are the same or egquivalent to
parts in Fig. 7 are omitted so far as these -havi the same
respective marks. In this receiving station selection unit of
this embodiment, the AFC control signal input terminal 5b of the
tuner unit 5 (receiving means) is in a pull-up state by
resistance 2.

T::e operation is next described. Fig. 2 is a fiow chart
which shows an operation of the receiving station selection in
the receiving station selection unit according to this embodiment.
A program shown in this flow chart is stored in the memory of
the microcomputer MC for video control.

In Fig. 2, first after a DAC value responding to a channel
frequency to be selected is read from the memory of the
microcomputer MC (tuning control signal conversion ﬁeans, a fine
tuning means of the tuning receiving condition, tuning control
signal memory means, system control means), the DAC value is
varied to input to the low-pass filter 4 through the inverter 3
from the DAC terminal la (steﬁ S1). A tuning voltage signal VT
corresponding to the DAC value is fed to ths tuning voltage
signal input terminal 5a from the low-pass filter 4. When the
tuner unit 5 receives an electric wave of the channel, together
with the AFC signal having an S-letter curve characteristic is
output from the AFC signal output terminal 5c, the video signal
is output from the video signal output terminal 5d.

Then, when the tuning is carried out by watching the
relation between the tuning voltage signal VT and the video

6
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MC Edistinct adj ust rent nmeans of the receiving conditipm—sSearcir I 0
the tuning receiving condition) and output to the | ow dﬁ%ﬂﬁEE@%Nfgﬁ@E¥o gh

the inverter 3 (step S31). The tuning voltage signal Correspondent o
the DAC value is fed to the tuning voltage signal inpu er)a ndv §g0sf rp
the lowpass filter 4. Wien the tuner ufit 5 receives [hp broadcast
el ectric wave of the broadcast channel, a video signal}i$ettput—fromrth
vi deo signal output termnal 5d together with the AFC &ignal having the
S-letter curve characteristics output fromthe AFC signal output term nal
5c. Wien tuning is carried out watching the relation between

signal, and the video signal is output from the video signal
output terminal 54, a response for a receiving tuning to a SD
input terminal 1d, or whether or not the synchronizing detecting
signal is fed from the synchronizing detecting portion 2 is
judged (step S2). When there exists no response due to the
receiving tuning to the SD input terminal 1d, the flow chart
returns to the step ST1 to vary the DAC furthermore.

On the other hand, when the TV channel is received and the
receiﬁing tuning thereof responds to the SD input terminal 14,
detectibns of "H" and "L" levels of voltage levels of the AFC
signal are carried out (step S3), and the distinct controls of
"H" and "L" levels of voltage levels of the AFC signal are
performed, thereby finely adjusting said DAC value. Thus, the
tuning reception at the best tuning point P is performed based
upon the S-curve characteristics shown in Fig. 6 (step S4, step
5). When the tuning reception at the best tuniny pdint P is
secured, the DAC value at this time is stored in tle memory of
the minrocomputer MC for video control as a tuning v:lue of said
TV channel (step 5) and the process of the recéivi-.g station
selection is completed. '

In this case, since the tuner unit 5 becomes'unstable due
to the temperature drift and the electric intensity of the
receiving electric wave and the set tuning frequehcy varies, the
voltage level of the AFC signal varies. Accordingly, even after
selection of the receiving station, the voltage level of the AFC
signal is always watched to maintain the tuning reception at the
best tuning point P and control said DAC value by the feed back

group, microcomputer for video control — DAC value — tuner

unit 5 — AFC signal — video:control microcomputer MC thereby

decreasing the tuning voltage éignal VT.

With respect to the maintenance of said best tuniny point
P, since this maintenance is practically impossiple to keep
constant due to the temperature drift and the electric intensity
of the receiving electric wave and the like, stable tuning
characteristics are maintained by setting an allowable value to
regard this range as the best tuning point. Thus, a decrease in
manufacturing costs can be obtained.

7



the tuning vol tage signal VT and the video signal an Eﬁﬁﬁ%EMENTSMﬂEW'IiS

output fromthe video signal output term nal 5d, a ré¢sponse—dte—to—the
receiving tuning to the SD input term nal 1d, or wheg§he¢r @%

synchroni zi ng detecting signal fromthe synchronizing (et tﬂ&ﬁf&ﬂﬁt
I's output is judged (step S32). Wien th#ere is no respobse._due to the

on 2

receiving tuning to the SD input termnal 1d, said C value is varied by

one step in the lower limt direction (step 833) In

vari ati on neangpe kalcdnte enalindnt tof stiaiseimvRAt ien ueilHdeel d@$dxr4.bedpt he
t DAC.value while th i
ngts fgct Wi va %}#ﬁﬁ S ﬁ%oﬁféﬁiégk Fg' 95108 .1 S Thd' M RAE Rhgfam

Wthh shows the constltutlon of the receiving station selection
1nit of this invention is the same as Fig. 1. However, at the
nemory of the microcomputer MC for video control, programs for
realizing the operations shown in the flow charts of Fig. 2 and
Fig. 3 are stored differently from the first embodiment.

The operation is next described as follows. Fig. 3 is a
flow chart which shows operation of the receiving stgtion
selection in the receiving station selection unit of the second
embodiment. In addition, Fig. 4 is a flow chart which shows an
AFC processing operation in the flow chart. In Fig. 3, a DAC
value corresponding to the channel frequency of the receiving
station selection is read from the memory of the microcomputer
MC (distinct adjustment means of the receiving condition, search
means of the tuning receiving condition) and output to the
low-pass filter 4 through the inverter 3 (step S31). The tuning
voltage signal VT correspondent to the DAC value is fed to the
tuning voltage signal input terminal 5a from the low-pass filter
4. When the tuner unit 5 receives the broadcast electric wave
of the broadcast channel, a video signal is output from the
video signal output terminal 5d together with the AFC signal
having the S-letter curve characteristics output from the AFC
signal output terminal 5c. |

When tuning is carried out watching the relation betwsen
the tuning voltage signal VT and the video signal and the video
signal is output from the video signal output terminal 5d, a
response due to the receiving tuning to the SD input terminal
1d, or whether or not the synchronizing detecting signal from
the synchronizing detecting portion 2 is output is judged (step
S32). When there is no response due to the receiving tuning to
the SD input terminal 1d, said DAC value is varied by one step
in the lower limit direction (step S33). In this case, one step
variation means that the upper limit is a new DAC value added X
[mV] to the present DAC value, while the lower limit direction
is a new DAC value subtracted X[mV] from the present DAC value,
" wherein X[mV] value is a value divided a tuning varlable range
into a fixed numbers.

8



mhe}ein X[mv] value is a value divided a tuning variabf RERD [ t X
nunbers. 8 9 Then, said DAC value is varied by 1 step ¢ i TJSRE}:

di rection (DAC=DAC- X[ nV]), and.whether or not the DAC al

on : ue %%tains t he
lower linit value is detected (step S34). Wen the DAC jvdl ud &iNBY 1986
attain the lower limt value, it is deteécted '

Then, said DAC value is varied by 1 step in the lower limit
direction (DAC=DAC-X[{mV]), and whether or not the DAC value
attains the lower limit value is detected (step S34). When the
DAC value does not attain the lower limit value, it is detected
whether the SD input terminal 1d responds to the receiving
tuning (step S35). 1In this step S35, when there is no response
to the receiving tuning is detected, since the tuning to the
channel frequency to be received is not carried out, the flow
chart returns to the step ST33 and said DAC value is varied by a
further step in the lower limit direction. If there is the
response to the receiving tuning in a state that the DAC value
do2s not attain the lower limit direction within a tuning
va-iable range, the tuning to the tuning frequency according to
t e DAC value is taken, the process advances from step S39 to
s.ep S40 and the AFC processing operation shown in the flow
chart of Fig. 4 is practiced whereby the receiving tuning to the
channel frequency to be received is secured.

Further, in step ST32 if there is a response due to the
receiving tuning to the SD input terminal 1d, the step advances
from step S39 to step S40 and the AFC processing operation shown
in the flow chart of Fig. 4 is practiced whereby the receiving
tuning to the channel frequency to be received is secured.

Oon the other hand, in step ST34 when said DAC value is
varied by 1 step in the lower limit direction, if it is detected
that the DAC value attains the lower limit value within the
tuning variable range, then the DAC value is varied by 1 step
(DAC=DAC+X[mV] toward the upper limit direction (step 5365,
whereby whether or not the DAC value attains the upper limit
value within the tuning variable range is detected (step §37).
As a result, when the DAC value is detected as not having
attained the upper limit, whether or not there is a response due
to the receiving tuning to the SD input terminal 1d, is detected
(step S38). In step §38, when the detection is made that no
response due to the receiving tuning is made, as the tuning is
not taken to the channel frequency to be received, the step
returns to ST36, and said DAC value is varied by 1 further step
to the upper direction. This is repeated until the response due
to the receiving tuning occurs in step S38 provided that the DAC

9
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mheiher the SD input terminal 1d responds to the rgcegp Mg ep
835). In this step S35, when there is no response |t _;£§31332L§?%§5

is detected, since the tuning to the channel frequgndy tao be recei Ve
not carried out, the flow chart returns to the stef UTBQSANGV§B96 DAC val ue
is varied by a further step in the lowenolimt dirgctjion. |If therg¢ is the
response to the receiving tuning in a state that tre DAC val ue does
attain the- lower limt direction within a tug = t uni ng

to the t FAYHE f fegSeRIt a@tFadithgths davasnc ﬁe i sWEERent TR process
advances ridspidnsec@ue3tot ehat ﬁéc@ﬂﬁlﬂ@dtllmﬂlg‘\mmﬂo&éﬂﬁm@ vpduet abhaghewn

In the f%% lower limit value within the tuning variable range, the step
returns to step S33, then said DAC value varies step by step in
the lower limit direction.

In step S38, when the distinction that there is a response
due to the receiving tunirng is made, the step advances from step
S39 to step S40, the AFC processing operation shown in the Fig.
4 flow chart is practiced whereby the receiving tuning to the

I'\

channel frequency to be received is secured.

Further, the AFC processing operation in step S39 is, as
shown in the Fig. 4 flow chart, is realized by a fine adjustment
of said DAC value of the tuning receiving at th= best tuning
point P by the S-letter curve characteristic shown ir Fig. 6.

Further, said #X[mV] value is necessary to determine from a
spécific value of the tuner since it is different by a tuning
frequency from the point of the tuner characteristic. Namely,
as shown in Fig. 5, since the relation betweea the tuning
voltage signal VT and the tuning frequency £ has not a linear
proportional relation, the X[mV] value is determired by every
range of the tuning voltage signal VT value correspondent to the
tuning frequency. _ _

According to this embodiment as described above, even if
the tuning frequency set to the DAC value read from the memory
of the microcomputer MC for video control is in a state which
varies by temperature drift of the tuner unit and the like, said
DAC value is varied automatically within the range of tue upper
limit value and the lower limit value of the tuning variable
range to catch a broadcast channel to be received whereby the
best tuning ftequency to the channel frequency to be received is
set. Accordingly, stable tuning reception can be obtained in
the best condition. |

According to this invention as described above, since the
best tuning reception of the broadcast channel to be received is
realized by the program operation in the microcomputer for
control, deletion of the AFC control switch circuit can be
realized and the circuit constitution thereof is simplified,
thereby decreasing manufacturing costs.

' 10



chart of Fig. 4 is practiced whereby the receiving tuning to the channel
.frequency to be received is secured. Further, in step ST32 if there is a
response due to the receiving tuning to the SD input termnal 1d, the step
advances fromstep S39 to step S40 and the AFC processing operati on shown
inthe flowchart of Fig. 4 is practicéd whereby the receiving tuning to
the channel frequency to be received is secured. On the other hand, in step
ST34 when said DAC value is varied by 1 step in the lower limt di-rection,
if it is detected that the DAC value attains the lower limt value within

t he tuni ng vari Bbrtherngaccerdanghto DALY alneentiony j@khyifl theelation

between the tuning frequency to the broadcast channel to be
received and the tuning control signal for setting the tuning
frequency varies by a temperature drift of the tuner unit and
the like, and tuning lag occurs, it is still possible to secure
stable tuning in the best condition.

REPLAGEMENT SHEET
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( DAC=DAC+X[ nV] toward the upper limit direction (step S36), whereby whether
or nmot_ the DAC val ue attains the upper 1t value wt '
eefsta result, wh

T S )

limt, whet a
reshorfse "dué t0 the recef ¥ g garbing e SD input tierfm yﬁg,whg
~ detected (step S38). In §tep~838, when the detection ifs made t
response due to the receiving tuning is yyade, as the to

t he channel frequency to be received, the step returng_to ST36 and sal
DAC value is varied by 1 further stgpyta £hg gpper direction.  THrs—&—I

repeated until Ehe a" $22q %ingugtatlon selection unit for use in a
television or video tape recorder, which is provided with a
microcomputer for video controlling and a tuner unit, said
tuner unit selecting a receiving TV channel corresponding to a
tuning control signal which is fed by said microcomputer for
video control, the selection unit comprising;

_ a TV channel receiving means which receives a TV channel
corresponding to the tuning control signal fed from said
mizcrocomputer for video control;

a tuhing control signal conversion means which converts
said tuning control signal to TV channel;

a fine tuning means which detects best receiving conditions
and tunes the channel at its finest conditions when a TV channel
is received by said receiving means;

a tuning control signal memory means which memorizes said
tuning control signals corresponding to the best receiving
conditions detected by the fine tuning means; and

a system control means which controls said tuning control
signal conversion means, said fine tuning means and said tuning
control signal memory means. '

2. A receiving station selection unit for use in a

television or video tape recorder, which is provided with a
microcomputer for video control and a tuner unit, said tuner
unit selecting a receiving TV channel corresponding to a tuning
control signal which is fed by said microcomputer for video
control, the selection unit comprising; .

a TV channel receiving means which receives a TV channel
corresponding to the tuning control signal fed from said
microcomputer for video control;

a fine tuning means which detects the best receiving
conditions and tunes the channel at its finest conditions;

when said TV channel receiving means cannot receive a
desired channel, a receiving channel searching means which
enables reception of the desired channel by varying said tuning
control signals within a predetermined range; and

__,;,__;—~——~—*———‘
et Has Been Replaced
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thg occurs in step S38 provided that the DAC 9 10

val n,!mm m’”ﬂg E!n the lower Iimt. Wen there is no response due to
t he until the DAC value attains thg U

Wi t hitn ‘¢ het t uni riable range, the step returns Oﬁ@ﬁg@@@%ﬁﬁﬁ Eaid
DAC val ue varies step by step in the lower Iimt diyection.

18 NOV 1996
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a system control means which controls said fine tuning
means and said receiving channel searching means.

3. A receiving station selection unit constructed and
arranged to operate substantially as hereinbefore described,
with reference to and-as illustrated in Figures 1 to 6 of the
accompanying drawings.

4. A television receiver incorporating a receiving
station selection unit according to any one of the preceding
claims.

5. A video tape recorder incorporating a receiving
station selection unit according to any one of the preceding
claims.

Tlﬁs Sheet Has Been Replaced
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In step S38, when the distinction that there is a response due to the
Feceiving tuning is made, the step advances fromstep S39 to step S40, the
AFC processing operation shown in the Fig. 4 flow chart is practiced
whereby the receiving tuning to the channel frequency to be received is
secured. Further, the AFC processing operation in step S39 is, as shown in
the Figr 4 flow chart, is realized by a fine adjustnent of said DAC val ue
of the tuning receiving at the best tuning ppint P by the S-letter curve
characteristic shown in Fig. 6. Further, sard X[mV] value is necessary to
determne froma specific value of thegtgngrgsipngeqgt is different by a

tuni ng

RECEIVING TV STATION SELECTION UNIT OF TV~VTR

In order to eliminate a conventional AFC control switch
circuit, a receiving station selection unit which includes a
receiving means which receives a broadcast channel based upon a
tuning control signal fed from a microcomputer for control and a
distinct adjustment means of receiving conditions for fine
adjustment of the tuning limit signal which sets the best tuning
frequency and a system control means which varies the above
tuning control signal within a fixed range to enable the receipt
of the broadcast channel and control the above distinct adjustment
when the above broadcast channel is not receivable. In this
unit, when a tuning control signal is fed to the tuner unit and
the broadcast channel is received, a series of operations such
as the tuning control is varied by detecting whether or not the
tuning receiving condition is best and the best tuning frequency
is set against the receiving broadcast channel and the like are
prerformed as a center of the microcomputer.

FIGURE 1
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frequency fromthe point of the tuner characteristic. Nanmely, as shown in
Fig. 5, since the relation between the tuning voltage signal VT and the

tuning frequency f has not a'linear proportional relation, the X[nVv] val ue
is determ ned by every range of the tuning voltage signal VT val ue

correspondent to the tuning frequency. According to this enbodi nent as
descri bed above, even if the tuning frequency set to it U G
fromthe menory of the mcrocomputer MC for video cort?ﬁgfww.’ng@&q?e
whi ch varies by tenperature drift of the tuner unit gnd the |ike, saild{DAC
value is varied automatically within the range of thd yppd8 NOV 1996
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limt value and the lower Iimt value of the tuning variable range to catch
a broadcast channel to be received whereby the best tuning frequency to the
channel frequency to be received is set. Accordingly, stable tuning
reception can be obtained in the best condition. According to this

I nvention as descri bed above, since the best tuning reception of the
broadcast channel to be received is realized by the program operation in
the m croconputer for control, deletion of the AFC contrel switch circuit
can be realized and the circuit constitution thereof is sinplified, thereby
decreasi‘ng manufacturing costs. :

2
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FIG. 2
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10. Further, according to this invention, even if the relation between
the tuning frequency to the broadcast channel to be received and the tuning
control signal for setting the tuning frequency varies by a tenperature
drift of the tuner unit and the like, and tuning |lag occurs, it is stil
possible to secure stable tuning in the best  condition.

\

3 .
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- 12 - 1. A channel sel ection apparatus. conpisings TV tuner neans
adapted to receive a tuning control voltage to select a TV channel, said TV
tuner neans conprising an AFC signal outputting neans for outputting an AFC
signal: tuning control voltage data generating neans for outputting tuning
control voltage data for receiving a TV channel,

FIG. 4
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tuning control voltage outputting nmeans for receiving said tuning control
vol tage data and converting said tuning control voltage data into a tuning
control voltage which is to be supplied to said TV. tuner nean, receiving
state determ ning nmeans for determ ning whether or not said tuner unit is
tuned at a best tuning point for said channel by reference to said AFC
signal ; and varying nmeans for varying said tuning control data in response
to said AFC signal when said receiving state determ ni ng neans deternlnes
that said best tuning point i's not tuned, and '

3
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a storage neans for storing the tuning control voltage data by which said
TV tuner neans is tuned at said beat tuning point in response to a
detection of said best tuning point by said tuning state determ ni ng neans.
2. An apparatus according to claim1, wherein ' ' | vol t age
data generating means includes a PWM data out pu?tRE@.AﬁEMﬁgTvﬁﬁﬁEﬂi hut put s-
PWM dat a and said storage neans stores said PWdgara—as sai d-tupi ng contr ol

voltage data. 3. An apparatus according to claiimjl im $aid AFC
signal is S-curve signal. 78 i@O\Wﬂ\%§
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¢4 A method for channel selecting conprising steps of (a) generating
tuning control voltages data for receiving - 13- a channel; (b)
receiving said tuning control voltage data and converting B:EPUA@EMEWSHEET
control voltage data into a tuning control voltage which is applied to a
tuner unit, said tuner unit including an AFC signal outputting which

out puts -an AFC -1- .

CHANNEL SELECTION APPARATUS

This invention relates to a channel selaction apparatus, for example for
use in a television (TV) incorporated mth video tape racorder (VTR) for auto-
funing. More particularly, it relates to an automatic tuning unit to selact TV
channals, while reducing manufacturing costs of the TV-VTR compound set. -

Fig. 7 is a bibck dlagram of a conventional recalving station selection
unit of VTR.. In Figurs 7, 1 is & recelving station selection portion of a -
microcomputer (MC) for videa control, sald receiving station selection portion’
being provided with a (not ilustrated) D/A converter (Digital-Analog converter)
having & resalution of a fixed bit. In addition, said receiving station selection unit
is provided with a DAC tarminal 1a which outputs a tuning confrol signal
(harainaftar called "DAC value™ which is subjected to a PWM (pulse width
modulation) by this D/A converter, an AFC (Automatic Frequency Cantrol)
terminal ib where an AFC level is fed which shows an error amount

~ corresponding to a beet tuning point when the recaiving station Is salected, an

d ~ AFC control signal output terminal 1¢ which outputs the AFC control signal, and
a synchronous detecting signal input terminal 1d (hereinafter called "SD Input
terminal”) where a synclironous detecting signal is fed from the synchronous
detecting portion 2 and the lika. The numeral 3 is an inverter, an input terminal
thareof being connectad fo the DAC terminal 1a, while the output terminal is
connected to an input terminal of a low-pass filier 4, The output terminal of the
LPF 4 is connected to a tuﬁlng voltage signal Input terminal 5a of a tuner 5.

The numeral 8 Is an AFC control switch circult, sald AFC control switch
clrcult baing provided with a first transistor 8¢, sscond transistor 8a, and third
transiator 6f. At a collector terminal of the first transistor 80, & series circuit
consiats of a resistance 8a connected to & B powsr source with
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‘'signal: (c) determ ning whether or not said tuner unit is tuned at a best
tuning point for said channel;and (d) varying said tuning control voltage
data in response to said AFC signhal when it is deterninedlﬂt E Etep (c)
that said tuner unit is not tuned at said best tuning point; P?B? MENT SHEET
the tuning control voltage data by which said tuner unit is tuned at said
best tuning point in a storage neans Ln%response to a detection of said
best tuning point by step (c) 5. thod according to claim4, wherein

said stop (ajcecording to the prelont invention, there is provided a
channal selaction apparatus, comprising:
1V tuner means adaptad to receive a tuning control
voltage to selact a TV channel, said TV tuner meang
comprising an AFC signal outputting means for outputting an
AFC signal tuning contrsl woltage data genarating means foxr
ocutputting tuning control voltage data for recaiving a TV
channel ;
tuning control voltage outputting means for receiving
said tuning control voltage data and converting said tuning
contrel voltage data into a tuning control voltage which is
tc be supplied to said TV tuner means; '
receiving state determining means for detarmining
vhether. or not maid tuner unit is tuned at a best tuning
point for said channel by referencs to sald AFC signal; and
varying means for v.ri!yiné said tuning control data in
response to said AFC signal when said receiving state
determining means determines that said best tuning point is
nokt tunad;

a storage means for storing the tuning control voltage
data by which said TV tuner means is tuned at said best
tuning’ point in response to a detecticn of sald best tuning
point by said tuning state determining means.

In the channel selection apparatus of this inventiocn,
said tuning control signal is converted smo that the tuning

. recsiviing condition may be best by judging whether or not the

tuning receiving condition is best when the tuning control
aignal is fad from the misrocomputer for video control to tha
tunez unit and the TV channel is received, the best tuning
frequency with respect to the TV channel to be received is
provided, said tuning contzol signal corresponding to the
best tuning recelving condition iz memorized, and aince a
series of thesa operation is performad with a centre of the
microcomputer for video contzrol and realizcd by program
operations, a AFC control switch circuilt can be. removed and
clrcuit conatitution is simplified thereby dacreasing
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“ihcludes a step (al) for reading said storage neans, wherein said tuning
control voltage signal is generated based upon data read by said step (al).
6. A channel selection apparatus constructed and arranged to operate
substantially an hereinbefore described, with reference to and as
illustrated in Figures 1 to 6 of the acconpanying dramnngsREHLACEWENTSHEET
tel evision receiver incorporating a chagnel selection apparatus according
to any one of clains 1 to 3 and 6. 8 . A video tape recorder incorporating

a channel selection apparatus according to-any one of claim1 to 3 and 6.
manufacturing costas.

In the channel selectien apparatus, when the tuning
contrel sigmal is fad from the nicrocowputer for video
control to the tuner unit, said tuning control signal is
converted within a fixed range so that the tuning recsiving
condition may be bast by judging whethar or not the tuning
receiving condition is beat, and the best tuning fraquancy
with respect to the TV channal to be received is set and
reception is performed., Accordingly, the relation botweeﬁ
the best tuning frequency with respect to the TV chammel to
be received and the tuning aontrol signal for setting the
tuning frequency varies by ‘a temperature drift of the tunex
unlt and stable tuning reception can be cbtained in the best
.eonditions even if a tuning lag ocours.

The invention also provides a corresponding method,

Exemplary embodiments of the invention are described
below with reference to tha accompanying drawings, in which:

_ Fig. 1 is a block diagram which shows a Yeceiving
station selection of an embodiment of this invention;

Fig. 2 is a flow chart which shows an automatic
receiving station selecting operating in the receiving
station selectlon unit of the first embodiment of this

" invention;

Fig. 3 is a flow chart which showa an operation of the
selection of the receiving station in the raceiving station
selection unit according to a second embodiment of this
invention;

Fig. 4 is a flow chart which shows APFC in the Fig. 3
flow chart;

Fig. § is a VT-f conversion characte
- MENT SHEET
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shows the relation batween tuning voltage. signal VT and a tuning
frequency L.

Fig. 6 is a characteristic curve graph which shows S=lstter
curve charactaristic in A¥C processing.

Fig. 7 is a block diagram which shows a conventional
raceiving station selection unit.

The first embodimant of this invention will be described as
follows with reference to the drawings.

Fig. 1 is a block diagram which shows a constitution of the
Teceiving station salection unit of this embodiment. In Fig. 1.
the explanation of parta that are the sams or .squivalent to
parts in Fig. 7 are omitted 80 far as these hav. the same
respactive marks. In this receiving station salecti v unit of
this embodimant, tha AFC control signal input tarminal Sb of tha
tuner unit S (receiving means) is in a pulle-up stata by
ragistance 2.

T.:e opezration is next dascribad. Fig. 2.is a fiow chart
which shows an operation of the racaiving station salaction in
the recaiving station selection unit according to this embodiment.
A program shown 1:: this flow chart is stored in the namory of
the microcomputar MC for vidao control.

In Fig. 2, tirst.aftar a DAC value responding to a channel
frequency tao be selected im read from the memory of the
aicrocomputer NC (tuning contzol signal conversion means, a fine
tuning maans of the tuning regeiving condition, tuning control
signal memozry means, system control means), the DAC value is
varied to input €o tha laow-pass filtar 4 threugh the inverter 3
from the DAC tarminal ia (stap S1). A tuning voltage signal VT
udrresponding to the DAC valua is fed to ths tuning voltage
signal input tarminal S5a .from the low-pass filter 4. When the
tuner ualt 3 receivas an electric wave or the channel, togethar
with tha AFC -iqnal having an g-latter curve characteristic is
output from the AFC signal output terminal 3¢, ‘the video signal
ie output from the vidao signal output terminal 5d.

Then, when the tuning is carried out 'by watching tha
relation between tha tuning volt:nq. signal VT and the video
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CLAIMS
1. A.channel selection apparatus, comprising:

TV tunar means adapted to receiva a tuning control

voltage to select a TV channal, said TV tuner maans
compriaing an AFC signal ocutputting means for outputting an
APC aignal; .

tuning contrel voltage data generating means for
outputting tuning eontrol voltage data for receiving a TV
channel;

' tuning control veoltage outputting means for receiving
said'tuning control voltage data and converting said tuning
control veltage data into a tuning contrcl voltage which ia
to be supplied to said TV, tuner means;

receiving states determining means for determining
whether or not said tuner unit is tuned at a best tuning

.point for said channel by reference to said AFC signal; and

varying means for varying said tuning control data in
response to sald AFC signal when said receiving state
determining means determines that said best tuning point is
not tuned; and '

a storage means for storing tha tuming control voltage
data by which said TV tuner means is tuned ac said best
tuning point in response to a detaction of said best tuning

. point by said tuning etate dntarminzng means.

2. An apparatus according to alaim 1, wherein maid tuning
contrel voltage data generating means includes a PWM data
outputting means which cutputs PWM data and said storage
means -stores said PWM data as sai;-cuniig control vcltigo
data.

3. An apparatus according to claim 1 or 2, whezein said AFC
signal is S-curve signal, *

4. A method for chamnal melecting comprising steps of:
(a) generxating tuning semtzol vo%;gggdda:a for receiving

REPLACEMENT SHEET
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a channel; :

(b) receiving paid tuning contrel voltage data and
convexting said tuning control voltage data into a tuning
control voltage which ig applied tc a tuner unit, said tunexr
unit including an APC signal outputting which cutputs an A¥C
signal;

(c) determining whather or not said tuner unit is tunad
at a best tuning point for said channel; and |

(d) varying said tuning control voltage data in response
to said AFC signal when it_is determined in said atep (o)
that said tuner unit is not tuned at said best tuning point;

{e) storing the tuning control voltage data'by which
said tuner unit is tuned at said best tuning point in a
storage means in response to a detection of said best tuning
point by step (c)

5. A method according to claim 4, wherein said step (a)
includes a step (al) for reading said storage means, wherein
2aid tuning control voltage signal is generated based upon
data read by paid step (al).

6. A channel selection apparatus constructed and arranged
to oparate substantially as hereinbefore described, with
reference to and as illustrated in Figures 1 to 6 of tha
accompanying drawings.

7. A talavision receiver inecorporating a chnnnel selaction
apparatus according to any one of claims 1 to 3 and 6.

8. A video tape rocardar-incorporating a channel salection
apparatus agcording to any one of claims 1 to 3:and 6.
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