| NDEX SEARCH SYSTEM The present invention relates to a VCR (Video Cassette
Recorder) systemfor recording a video signal and reproducing the recorded
video signal 5 with an index search function. The index search function
of a conventional VCR records an index signal at a required p%§ig'(%1141Q;2_
recordi ng or playing back node and, if a user wants to find the position
where the index signal is recorded, the tape is firstly 10 transported at
a maxi mum speed and then it is played back at nornmal speed fromthe
position where the index signal is detecteﬁl_lf two or nore index signals
are recorded in the VCR with such an index search function, a fast search

node is perfornmed fromthe startj EX SE "H SY AMhe tape and, if a _
recorded index signal is detectegS%H%i?7%¥g¥%7ﬁ7é;¥§EFfast search node, g~
the node is converted to a reproduci ng node and then the program of ‘the “.-
tape is reproduced for a few seconds, for exanple, for about 4-5 seconds.
| f an additional noddecpresentiinventiomaelateseto ao¥ GRit(@fidearCassettecRecorder)
reproduci ng node, the tape js noyed fast_again until 20 t he aext I ndex

signal is det eBsiem foy re 3 AJiden s reprodueing the geeordsd video signal i s
reproducede f or f ew. m the index signal is detected. Thus,

t he user gsan fY"ﬂ‘H ﬁé&g‘%@?@ gﬁ\“i by watching the screen. 25

In summary, the index signal recorded on the tape is detected in the fast

search node and the program of the tape is reproduced for a few seconds
fromthe position wibeeinder seadel fanction of<a deteeitiohal MCR recordsean'dadex

finds the desired programby watching the screen. .
signal at a requiréd position in recording or playing back mode and, if a user
wants to find the position where the index signal is recorded, the tape is firstly
10  transported at a maximum speed and then it is played back at normal speed

" from the position where the index signal is detected.

If two or more index signals are recorded in the VCR with such an
index search function, a fast search mode is performed from the starting
15  position of the tape and, if a recorded index signal is detected while
performing the fast search mode, the mode is converted to a reproducing
mode and then the program of the tape is reproduced for a few seconds, for
example, for about 4 ~5 seconds. If an additional mode conversion signal
does not enter during the reproducing niode, the tape is moved fast again until
20  the next index'signal is detected. By repeating this operation, the program of
the tape is 'reproduced for a few seconds whenever the index signal is -
detected. Thus, the user can find the desired program, by watching the
screen.

25 In summary, the index signal recorded on the tape is detected in the
fast search mode and the program of the tape is reproduced for a few seconds
from the position where the index signal is detected, and then the user finds
the desired program by watching the screen.
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-2- However, in such a prior art VCR system it takes too nuch-tine to find -
a desired program and anot her problemis encountered in that prograns can
not be reproduced in a desired programorder. 5 Preferred

enbodi nents of the present invention aimto solve the problenms of the prior
art and to provide a character-displayed i ndex search systemin which a

t ape program can be easily searched since an index signal and-information
about each program are displayed on the screen of a character generator in
an index search node after the index signal.pod the information 10 are
recorded in a record node. According to a first aspect of the present
nvention, there is HgyeHad i SER'PBHOF ai VEIRGstein)ie talesntod maxch! el @
use i nsvi deo tape systens tor recording a video Signal and reproducing a
recor vi deo findnaledisedpograamaid anothey ipteblemn fseencomntered daxthat pragrams
system conprising: signal record nmeans conprising a shift register for
shifting serial camaex beateproduced insa desizedpregmm oxdefi ng the duty cycle of
a control pulse provided froma syscon m croprocessor, a converter for
receiving the data provided 20 fromsaid shift register and providing a

Sard tape r8oorai o Erstered <fiPadiftientd W7 Beckent Mdveddn sl 9§ SGE WD

by @ control heguiens6P ke pfidpartahd 16 Provide d ehandeet-displayad dndbaiseatelr

code; 25 signal reprotluci ng neans conprising a control signal
reproduci ng ci r gystemf oy which aftape grograimdanx be zasily searched since: ani mdexssignal

control head; and_an index/character converter for convertin thg out put
signal of said andmf@lrnmt@mabqu@paeiupmgfgmoqrmmlayqsimﬁl@é Qo 9%&&?&%

a@ providing | tgeneratm' in an index search mode after the index signal and the information

10  are recorded in a record mode.

According to a first aspect of the present invention, there is provided
a character-displayed index search system for use in video tape systems for
recording a video signal and reproducing a recorded video signal to and from

15 a video tape, said index search system compfising: ' '

signal record means éomprising a shift register for shifting serial index
data which is generated by varying the duty cycle of a control pulse provided
) from a syscon microprocessor,-. a converter for receiving the data provided
20 from said shift register and providing a tape recording signal, and a control
signal recording circuit for receiving said tape recording signal from said -
converter and recording it on the tape by a control head to record index data
comprising index code and character code;

25 . signal reproducing means comprising a control signal reproducing
circuit for amplifying an index data signal detected by said control head; and

an index/character converter for converting the output signal of said
control signal reproducing circuit to index data by decoding and providing it



-3- to said syscon mcroprocessor, and a character generator for displayi ng
an index signal and information about a recorded pfogram output from said

syscon m croprocessor. 5 Preferably, said converter conprises: a
nonost abl e nmul tivibrator for converting an input control pulse to a pul se
of 60 percent duty cycle; .10 a flip-flop for receiving both the

out put of said nonostable nultivibrator and the output of said shift
register; and an AND gate for |ogic combination of the output of sai d :
flip- flop and said input control signal. .15 Preferably, said

| ndex-t o-character converter conprises: onost abl e nul ti vi brator for

38?5325'; e ool Vo0l e RObiotent B Brebfi dbechl 1Pr sitpidik°an ™"
T or opr ocs SaEe S1ghel gy TRl abbut s oM BRogRg iyt grff‘f‘*‘dt Lo

nonost abl e @scoﬂlﬂlicwpﬂmasm and sai d pl ayed-back control signal through
clock and input termnals and providing a character signal; further

flip-flops for applying the output signals from each of sai d flip- flops'to

the in termn t flip-flo adout utti ng character
ptg ai’re(ijeratbrfy, converter co: pnges P g

a monostable multivibrator for converting an input control pulse to a
pulse of 60 percent duty cycle;

10 ~a flip-flop for receiving both the output of said monostable
multivibrator and the output of said shift lreg'ister-; and

an AND gate for logic combination of the output of said flip-flop and
said input control s1gnal
15 :
Preferably, said index-to-character converter comprises:

a monostable multivibrator for convertmg a played-back control signal
to a control signal of 60 percent duty cycle; o - A
20 :
an inverter for inverting the Output ‘signal . of 'said monostable -
multivibrator and providing it as a clock signal of said syscon' microprocessor;

a first flip-flop for receiving the outpﬁt signal of said monostable

25  multivibrator and said played-back control signal through clock and input
terminals and providing a character signal; |

further flip-flops for applying the output signals from each of said flip-

flops to the input terminal of the next ﬂip—ﬂop and outputting character



= 4- signals, the nunber of flip-flops including the first and further
flip-flops equalling the nunber of bits in the input signal; and an AND
gate for providing an index.signal by the |ogic conbination 5 of the
outputs of said flip-flops.- Preferably, said index signal is conposed of
10-bit index signal data, 2-bit boundary signal data, and 48-bit character
signal data. 10 The i nvention extends also to a video recorder and
pl ayer provided with an index search system according to any of the
precedi ng aspects of the invention. For a better understanding of the

I nvention, and to show how the sane 15 may be carried into effect,
reference will gigualee thedeumber \ofyflip-flopsrintlading thédirst andpfurghery flip-flops
di agramvatic drawings, in which: Figure 1 is a circuit_diagramof a prior
art index sear cqualling the pgmber of bitsinythe-input signal; andii t di agr am of one
exanpl e of an index search system enbodying the present invention; Figure 3
shows exanpl es of waveforns of input and output signals of a syscon

xamp s of waver or i Shl RACLER picVidRiglan Bc HERY BF theopicieliibfhatof e

present inventigihe outputs of said flip-flops.

Preferably, said index signal is composed of 10-bit index signal data,
2-bit boundary signal data, and 48-bit character signal data.

10 The invention extends also to a video recorder and player provided with
an index search system according to any of the preceding aspects of the

invention.

For a better understanding of the inv_éqtion, and to show how the same
15 may be carried into effect, reference will now be made, by way of example,
- to the accompanying diagrammatic drawings, in which:

Figure 1 is a circuit diagram of a 'prior art index search system;

20 Figure 2 is a circuit diagram of one example of an index search system
embodying the present invention; |

~ Figure 3 shows examples of waveforms of input and output signals of
- a syscon microprocessor in an embodiment of the present invention;
25 _ ' _ . : . . .
Figure 4 shows examples of waveforms showing serial index data in an
embodiment of the present invention; |



-5- Figure 5is acircuit diagramof an exanple of a converter in an _
enbodi nent of the present invention; Figure 6 shows exanples of waveforns
of signals at parts of the 5 converter shown in Figure 5; Figure 7 is a
circuit diagramof an exanple of an index or a.character converter
enbodyi ng the present invention; 10 Figure 8 shows exanpl es of
waveforns of signals at parts of the index and character converter shown in
Figure 7; Figure 9 ~ Figure 13 are flowharts of an exanple of a program
executed in a syscon mcroprocessor enbadying the present invention; and 15
Fi gure 14 shows a screen where the index character infornation is :
di spl ayed. In theFignge §sis hi &ifcuie dASRARE oTUATE'e3 pgeftﬁts &b

correspondi ng 20 parts. Figure 1 shoms acircult I agram o a prlor art

i ndex sear chempediment\of the present mventiongr opr ocessor 2 provides a cont il
signal recording circuit 3 mnth an input horizontal synchronous signal of
15734Hz and a capstan notor CM control pulse train of 30Hz and 60

t dut | t d th t .ol of | f t
Pontrollor Lnot sEiRe B SHPWE ¢ i XABIGS, 0?0869%@%6'&}351@4%3 Dae'is?géa@regg& S
through & cogigvirtdi<dfbvih in Flgure 5;

Figure 7 is a circuit diagram of an example of an index or a character
- converter embodying the present invention; |

10 " Figure 8 shows examples of waveforms of signals at parts of the index
and character converter shown in Figure 7

Figure 9 ~ Figure 13 are ﬂowéhart_s of an example 6f a program

executed in a syscon microprocessor embodying the present invention; and

15 _
Figure 14 shows a screen where the index character information is
displayed. '
In the figures, like reference nuh:er_als denote like or corresponding
. 20 parts. | |

- Figure 1 shows a circuit diagram of a prior art index search system,
‘wherein a syscon microprocessor 2 provides a control signal recording circuit
3 with an input horizontal synchronous signal of 15734Hz and a capstan motor
25 CM 'eont'ro_l pulse train of 30Hz and 60 percent duty cycle ratio under the
control of an input signdl from a remote controller (not shown) or a key
matrix 1 so as to input tape record signals through a control head H.



-6- |If an index key signal is applied fromthe key matrix 1 or the renote
controller, the control pulse train of 30Hz and 60 percent duty cycle ratio
provi ded fromthe syscon m croprocessor 2 is converted to a control signa
of 30Hz and 27.5 percent duty cycle ratio and the converted control pul ses
are 5 recorded. The control’ pul ses detected fromthe control head H are
anplified by a control signal reproducing.circuit 4 and subsequently
provided to an index signal detection circuit 5. 10 The index signal
detection circuit 5 provides an index signal c.to the syscon m croprocessor
2, and the systen1nicroprocessor 2 perforns ?eprodu0|ng (pl ayback) node for

Sysconm or opr ocessolf 29 @QQM%S SHBHEL in Bk o ey, fﬂ%@ﬁ%"f;ﬁﬁﬁh%&%%
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I ndex systen1enbo ying t Invention. I'n Figure

regi ster 11 receprovideddroml thdatyscdn mitropryceseor Dis c@nwertalsm cofitrohsighal of
controls the systen1accord|ng to input signals provided froma renote
control | er (not 30Hawmnd 27.5 persentututy xcyclearatiosand the convertedecorizokpulses are
data by a cgntrol a#ae of 30Hz. A converter 12 is connected to this shift
regi ster andTgMeF%t es a record signal by receiving the output data from
the shift 25 register 11 and the-control pul se of 30Hz provided fromthe
syscon microprocessor 2. Also, an anplifier 13 anplifies an FG signal which .

is detected at an FGTf cohtréf pﬁlsé@ﬁéﬁe%tbmﬁ'bﬁi tHe\eortfél héadPHORRY Amplified! by
the speed of the

, a control signal reproducing circuit 4 and subsequently provided to an index

signal detection circuit 5. -
10
The index signal detection circuit 5 provides an index signal to the
syscon microprocessor 2, and the system microprocessor 2 performs
reproducing (playback) mode for a few seconds.

15 On the other hand, the signal reproduced by the syscon miéroprocessor
2 is displayed through a character generator 6.

Figure 2 shows a circuit diagrain of an example of a character-

displayed index syStem embodying the present invention. In Figure 2, a shift

20  register 11 receives serial data from a syscon microprocessor 10 which
controls the system according to input signals provided from a remote -
controller (not shown) or a key matnx 1 and shifts the received serial data by

a control pulse of 30Hz. A converter 12 is connected to this shift register 11

and generates a record signal by receiving the output data from the shift

25 register 11 and the control pulse of 30Hz provided from the syscon

' * microprocessor 2. .

Also, an amplifier 13 amplifies an FG signal which is detected at an
FG coil L of a capstan motor CM, and is proportional to the speed of the



capstan notor, and provides the anplified signal to the syscon '

m croprocessor 10. A control signal recording circuit 14 is connected to an
output of the 5 converter 12 and records the output signal of the
converter 12 through the head H On the other hand, an index/character
converter 16 is connected to a control signal reproducing circuit 15 which
pl ays back the control signal 10 detected by the control output index
data fromthe control signal to the syscon m croprocessor 10. Al so, a
character generator 17 is connected to anj,output term nal of the syscon

m croprocessor 10 to display seri al datanbfovided fromthe syscon 15

He e, . th TRt r | t A
Cont Pol Der S Cnstan Steif 65 b Alpd e Retal o Hof SufegRanicioticssser

circuit 14, i@e control Si gnal reprodum ng circuit 15, the control heaé!d—l
t he capstan nmotor CM and the 20 FG coil L may have simlar _
configurations to conventional parts. Figure-3 shows the input/output

wavef orns of the syscon microprocessor 10, and Figure 4 shows the wavef orns
of the serial datA pontrobsignal mnardmgsgn'cmn lmlsrcqmecmdsmranﬁuqﬁftdﬁﬂm
Figure 5_is a detai |f£ circuit diagram O&é@i converter. 12 jn Figure 2,

whi ch_codrpr i Gnvestarohd AngnTEcOoRds the; PRI of .the| Gonvertes . b’éthramhatheAND
gate 22.  head H.

On the other hand, an index/character converter 16 is connected to a o
control signal reproducing circuit 15 whicl_l: plays back the -co_ntrol signal o/
10  detected by the control output index data from the control signal to the syscon

microprocessor 10. -

Also, a character generator 17 is connected to an output terminal of the
syscon microprocessor 10 to display serial data prov1ded from the syscon

15 microprocessor 10 on screen.

Here, the key matrix 1 or th'g_ remote -controller, the syscon
microprocessor 10, the control signal recording circuit 14, the control signal-
reproducing circuit 15, the control head H, the capstan motor CM, and the

20  FG coil L may have similar configurations to-conventionalﬁ patts.

Figure 3 shows the input/output waveforms of' the syscon
micrOproCessor 10, and Figure 4 shows the waveforms of the serial data
-provided from the syscon microprocessor 10 -
25 : , _ R

Also, Figure 5 is a detailed circuit diagram of the converter 12 in
Figure 2, which comprises a monostable multivibrator 20, a flip-flop 21, and
an AND gate 22. S



-8- Figure 6 shows the output waveforns of each part in Figure 5. Figure 7
Is a detailed circuit di.agram of the index and character converter 16,

whi ch conprises a nonostabl e, nmultivibrator 30, and an inverter 5 31, and
AND gate 32, and five flip-fl.ops 33 -37. Here, the nunber of flip- flops is
vari abl e dependi ng on the number of bits of an index'signal, i.e. the
nunber of flip-flops is equal to that of the bits . of the index signal.
Figure 8 shows out put waveforns of signals at each part in Figure 7. 10
Figure 9 ~ Figure 13 show exanpl es of flowchegts of a program executed in

t he syscon m croprocessor 10. Figure 14 shows the case that serial data

provided from the sysppsurgl ¢ sRoWS the DRtputOwavefoap lof)each Partis Figar Hy the
charact® generator 17.7 15 In the enbodi nent of the invention deScribed as

above, hil e the syscon m croprocessor 10 perfornms record node in Figure 2,
an input horizontal synchronous signal of 15743Hz is divided by a factor of
525 and thus a controFigures? isf azdetailed ccisenip sliagram @f thec jrdex ands ghawacter

Fi gure 20 3(b) is ovj ded.. A contcol signal jprovi fro he scon
o opr ocessor - APTVERER 6, Shich coptirises & Tofostable S brato), Hakds iverter
converter 1% Al ' rt _ eeq~yof _
CMis det ect25ed tr%/ﬁ%%d mﬁteﬁé%aﬁ%_g%ﬁﬁﬁﬁangﬁ fgé%?ggé%&ﬁﬁper
13. 25  The anfiépd Rivirabledivpendingeonthe duinbet 0f bitsofodn MdEXOSIEASE S5 the
10. The syscon m croprocessor 10 determ nes the period of a supply reel
number of flip-flops is equal to that of the bits of the index signal. Figure 8

shows output waveforms of signals at each part in Figure 7.

10 Figure 9 ~ Figure 13 show examples of flowcharts of a program

executed in the syscon microprocessor 10.

Figure 14 shows the case that serial data provided from the syscon

microprocessor 10 is dis_played ona screen'l_)y the character generator 17.
15 _ . _

In the embodiment of the invention described -as above, while the
syscon microprocessor 10 performs record mode in Figure 2, an input
horizontal synchronous signal of 15743Hz is divided by a factor of 525 and -

g thus a control pulse of 30Hz and 60 percent duty cycle as shown in Figure
- 20 3(b) is provided. A control signal provided from the syscon microprocessor
10 is applied to both the shift register 11 and the converter 12.

An FG signal proportional to the speed of the capstan motor CM is
detected by the FG coil L and subsequently amplified by the amplifier 13.
25  The amplified FG signal is applied to the syscon microprocessor 10.

The syscon mcroprocessor 10 determines the period of a supply reel
pulse C and a take-up reel pulse D shown in Figure 3 by counting the FG
pulse in the forward mode of the tape.



pul se C and
pul se in the
t he take-up
have a 50 pe

reel, i.e. their periods depend on the anount of tape wound to each reel.
above, after calculating the periods of the supply reel pulse
up reel pulse by counting the FG pul se, the progress tine of
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and the take-
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det er m ngd,

recordlng th

10

a take-up reel pulse D shown in Figure 3 by counting the FG

forward node of the tape. -9 - The 'supply reel. pul se and
reel pul se which are provided to the syscon nicroprocessor 10

rcent duty cycle and are proportional to the speed of each

determined as the functions of the periods Ts and Tt of the

5

pul se and the take-up reel pulse. That is, the progr ess tlne of

e i's dThesupply [leelbulsbfarndthefialle-u%réél Dulteé Whids WBIG Brcprovifed B "

the hub dianeter of tape. The hub di aneter

e wth, a previous va 15 In other wards, the syscon
Froper mah%@%qu’ qach rpels

based on SP (Standard. Pl ay) node. Now, the 20 process for
e index signal and the character 'signal is described.

- As described above after calculating the periods of ‘the supply reel
pulse and the take-up r_e_el.pulse by. countr_ng the FG pulse, the progress time

of the tape is-determined as the functions of the periods Ts and Tt of the

supply reel pulse and the take-up reel pulse That is, the progress time of the
tape is given by

w-r{2zg

vyhere o:'i_s the th1ckness of the_ tapeandB 1s the hub diaj:_ieter of tape.

,15

20

25

_ The hub diameter 8 generates a dlfference of Ts+Tt and the progress
time Tp is determmed by comparmg a present value w1th a prewous value.

‘I other words the syscon m1croprocessor 10 calculates both the penod
Ts of the supply reel pulse and the penod Tt of the take-up reel pulse by

countmg the FG pulse and by usmg these values Ts and Tt, the progress time

of the tape is determmed based on SP (Standard Play) mode Now, the
process for recording the _mdex stgnal an_d the character signal i is descnbed.

| If the character key slgnal is transmltted from the key matnx 1 or the

remote controller the syscon mrcroprocessor 10 recogmzes the character key

srgnal and provrdes senal data to the character generator 17 thereby making
a message 1dent1fymg character entry mode on the screen of the character
generator 17. The manner in which this mformatlon is recorded on tape is
explained below. |

gels .6 their periods.depand ¢n thesampunt e

9 ot Sl Bl et o510 02 DY, counL g Lie 0 pul o€ and



I-f the character key signal is transmtted fromthe key matrix 1 or the
renote controller, the syscon mcroprocessor 10 recogni zes the character
key signal and provides serial data to the character generator 17, thereby
maki ng 25 a nessage identifying character entry nmode on the screen of the
character generator 17. The manner in which this information is recorded on
tape i s expl ai ned bel ow. - 10- At this tinme, the syscon mnicroprocessor
10 is in a'standby state for-'character inputs and recogni zes the nunber

i nput as the character. That is, if the chargcter key signal is transmtted
fromthe key matrix 5 1 or the remote condPsller to the syscon

m croprocessor 10, a  ressage identifying character try. node i s di splayed
on t hessscreen of the%f@t‘%g%’ @Srﬁiﬁsé‘?’bgmfwgﬁﬂ?ss% Ut | §tanabya9'£ r

key shehal is d%%g%g @Bﬁgﬁ%@f%ﬁ%&%gﬁm ﬁ&éfiﬁ%ﬂ%@%ﬁe : ?‘S- ?key

e
character and
Is pressed, 'A" is displayed, and also, if "1'- key is pressed, 'B is
di splayed. On the other hand, if the index key signal is transmtted from

the key matrix 1 or {Thatis;niftthe chatacter key $ignalhis tsamsauittedifeompthecdeeys aatdif,
t he syscon 15 m cr oprocessor 10 perforns 1 ndex signal recordi ng node.
Next, a sighal 1o00r dbecremels comtrollen ¢o Ahg SYSGOR WUCTOPEOGESSRL M, 23 MESSALEI n

Syacon i o opr deatiby e A cer ABEHEOME 5 ABIAUE OB 4ns SEEFerH el the FRatpgter
register 11 The neci 17 Bg siibdubily)if b ithiel oy AR 18¥nhered?thd §6n

code

,_ microprocessor 10 recognizes it as a character and displays it accordingly.
b‘ .
10 " For example, if *0°-key is pressed, *A’ is displayed, and also, if ’1’-

key is pressed, 'B’ is displayed.

On the other hand, if the index key signal is transmitted from the key
matrix 1 or the remote controller to the syscbp microprocessor 10, the syscon
15 microprocessor 10 performs index signal recording mode.

Next, a signal for selecting the title and index of the program as shown
in Figure 3(g) ~ (j) is provided from the syscon microprocessor 10. Also,
the syscon microprocessor 10 provides the serial index data to the shift

20  register 11. The serial index data is divided into three parts, an index code .
part, a boundary code part between an index code and a character code, and . -
a character code part. -

For example, when the index data has a total of 60 bits, the first 10
25  bits are all "L" (low level) for the index code part, the second 2 bits are all
"H" (high level) for the boimdary code part, and the last 48 bits are "H" or.

"L" for the character code part, depending on the input character signal.



part, a boundary code part between an index code and a character code,__and
a character code part. For exanple, when the index data has a total of 60

bits, the first 10 25 bits are all "L" (low level) for the index code
part, the second 2 bits are all "H' (high level) for the boundary code
part, and the last 48 bits are "H' or "L" for the character code part,
dependi ng on the input character signal. - - 11 - At this tine, logic

"0" or "1" is determ ned depending on the duty cycle of the control signal
of 30Hz. That is, if the control signal o 1§0Hz has 27.5 percent duty
cycle, it neans logic "0", while, if the control signal of 30Hz has 60.

percent duty. eyl oay digBage gl S0Zor & T B Bufie Bhpd il S By

converted fr ‘bycf@oﬂﬁ{ec@éﬁtrél%igﬂal%f%ﬂﬂfﬁfl‘hﬁﬂik, }f)ﬂiétdoiﬁfol%ﬁ%%il'o? FOUY Rsd o
control signal are provided asS the index code, "and next, t pul ses of the
control sign@7.5fpeéitemedugyntycle; it meahs logie 0"owihide] ifOthe comtrdli sighalof t he
conmbi ned pul ses_of 60 percent to 27.5 percent duty cycle of the control

si gnal are od0Hgz has 66-peregnbdutyeydeattoeans logighal”. The shift register- 11

shifts t i ndex data conprising the index code, the boundary code, and the
charact er code sequentially. The output signal off 15 the shift register 11

the operation of t Rtk dlerdPt o hferdBPlteXeriaPindéR B0 ik fhelduty Wyl ! 7
control signal of 30Hz is converted from 60 percent to 27.5 percent and 10
pulses of this eonverted control sighal are provided as the index code, and
next, two pulses of the control signal of 60 percent duty'cycle are ;;ro_vided |

10  and finally, the combined pulses of 60 percent to 27.5 percent duty cycle of
the control signal are output depending on the character-Sig_nal.

The shift register 11 shifts the index data comprising the index code,
the boundary code, and the character code sequentially. The output signal of
1S  the shift register 11 and the control signal of 30Hz are applied to the
converter 12.

To explain the operation of the converter 12, referring to Figure 5, the

index signal in Figure 3h from the shift register 11 is applied to the input ‘o

20  terminal of the flip-flop 21 and the control signal of 30Hz in Figure 3b from
the syscon microprocessor 10 is applied to the monostable multivibrator 20. -

Then the control signal of 30Hz is delayed by 9.16ms, that is, a

_ necessary time interval to convert the duty cycl_e of the control signal from 60

25  percent to 27.5 percent, and this-delayed control signel Kis provided to the
clock terminal of the flip-flop 21. ’

-



i-ndex signal in Figure 3h fromthe shift register 11 is applied to the

I nput 20 termnal of the flip-flop 21 and the control signal of 30Hz iR
Figure 3b fromthe syscon m croprocessor 10 is applied to the nonostable
mul tivibrator 20. Then the control signal of 30Hz is delayed by 9. 16ns,
that is, a necessary tine interval to convert the dutiyy cycle of the control
signal from 60 25 percent to 27.5 percent, and this.delayed control
signal Kis provided to the clock termnal of the flip-flop 21. - 12 -
At the sane time, the control signal of 30 is provided to the input
termnal of the flip-flop 21, and then the ofifput waveform as shown in
Figure 6, is provide

f he.flip:fl 21.. 5 Sub ly, th
out put “si gnal of th |tf‘§?#119§“§‘f" gh%l cgfngOfEW’on 39%“5@%%9 ih%lbﬂﬁ}ted
WD . . ' aesional |
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10 nultivibreg ofs pfdvidétefiom Rhé iflip-flop 2and the AND gate 22 shown in
Figure 5, is applied to the control” signal recording circuit.14 in Figure

2. Then the control signal recording circuit 14 records the data on the

tape through the head H, accqording to the qutput of the converter 12. 15
As menti on%j above, Subsequenty, the-auputsignal Qﬂ%ﬁ? flip-flop.2}, and the gentrobpulse

B andby st at e (@ J0za8 spRGed 0 A8 AN eARE2 e iR PARD Bhd 22 mipkifes.,
s transmi tted pyioisi 89 shbGm I RRFurk . | .

- The output signal of the converter 12 comprising the monostable

10  multivibrator 20, the flip-flop 21, and the AND gate 22 shown in Figure 5,
is applied to the control signal recording circuit 14 in Figure 2. Then the
control signal recording circuit 14 records the data on the tape through the

head H, according to the output of the converter 12.

15 As mentioned above, if the user. presses the character key at a desired
position of the tape, the screen of the character generator 17 is in the standby
state to receive the character inputs.

If the title of the program is transmitted by using the number keys
20 corresponding to each character input and next the index key is pressed, the .
index data composed of the 10-bit index code, the 2-bit boundary code, and -
the 48-bit character code as shown in Figure 4 is applied to the shift register
11, - '

25 - After the shifted signal is applied to the converter 12 and converted to
the final recording signal, it is recorded on the tape through the head H by the
‘contro] signal recording circuit 14.



20 correspondi ng to each character input and next the index key is
pressed, the index data conposed of the 10-bit indéx code, the 2-bit
boundary code, and the 48-bit character code as shown in Figure 4 is
applied to the shift register 11. 25 After the shifted signal is
applied to the converter 12 and converted to the final recording signal, it
I's recorded on the tape through the head H by the control signal recording
circuit 14. - 13 - Now, the process for reproducing the index signal
recorded on the tape is described. In the fast forward node of the VCR
(except when in record node), 5 the cont?ol signal detected at the head H

is anplified by the control signal reproducing,circyit 15 and the anplified
signal 15 applied NOWn eimeeassafﬁaremd&emrtﬂﬁ .ngﬂalll'ﬁpomthq@ﬁﬁthe
above process ﬁf&gi ng to Figure 7 and Figure 8; the 10 detected f,.i’
~control si gnais c Sﬁre 3j is applied to the nonostable nmultivibrator 30
shown in Figure 7 and del ayed by 16.67ns, that is, a necessary tine to
generate the control pulse with 60 percent duty cycle. The control signal

in Figure 8 and immbafzsﬂefdrwh@niodemﬁmuvew(emPt Wwhen ipracoed rhedé))e

input termnal and the clock termnal of the flip-flop 33 respectively.
Then the §1i pthel eonteal gigoel detectedeatsthgnbead H is yuplified by dhe controhsignal t he

output o1 a0 EL 8L 200" s I 5ot gl 18 BpShel o5 SndBPEh"
character converter 16. ' S

To describe the above process, referring to Figure 7 and Figure 8, the s
10 detected control signal in Figure 3; is applied to the monostable multivibrator
30 shown in Figure 7 and delayed by 16.67ms, that is, a necessary time to

- generate the control pulse with 60 percent duty cycle.

The control signal in Figure 8j and its delayed signal in Figure 8n are
15 applied to the input terminal and the clock terminal of the flip-flop 33
respectively. | | :

Then the ﬂip-ﬂop 33 provides the sigﬁal in Figure 80 and, contrarily,
the output signal in Figure 8n of the monostable multivibrator 30 is applied
20 to the inverter 31.

The invérted signal is applied to.the syscon microprocessor 10. The
signal in Figuré 8o provided from the syscon microprocessor 10 is applied to
the input terminal of the flip-flop 34. Next, the output of the flip-flop 34 in

- .25  Figure 8p is applied to the next flip-flop 35.

Similarly, flip-flops 36 and 37 are sequentially connected. The
inverted output signals of the flip-flops 33, 34, 35, 36 and 37 are applied to
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20 to the inverter 31. The inverted signal is applied to the syscon

m croprocessor 10. The signal in Figure 8o provided fromthe syscon

m croprocessor 10 is applied to the input termnal "of the flip-flop 34.
Next, the output of the flip-flop 34 in 25 Figure 8p is applied to the
next flip-flop 35. Simlarly, flip-flops 36 and 37 are sequentially
connected. The inverted output signals of the flip-flops-33, 34, 35, 36
and 37 are applied to - 14~ the five-input AND gate 32, and then the
signal as shown in Figure 8y is provided. If the index and character
converter 16 conprises five flip-flops as 514 -shown in Figure 7, when five
control pulses with 27.5 percent duai.cycle are applied, the index signal
is prowded witthet fgeinpueAND  gate 32, and thenythe signal s shovar in Siigure 8y is6
conpr Mskes ten fli :él ps, one pul se of index signal is provided only when
the ten controlp?dil are applied. 10 Also, the control signal in Figure
8] is delayed by the nonostable nultivibrator 30 and this del ayed signal is
used as the clock signal. On the other hand, the output signal of the

nonost abl e nul tivi br it gie #8tdxS ahd \charfsier tohvertern Y6 dodiiprsesafive tlipsflops as!
I S subsequently applied to the syscon 15 m croprocessor 10. Then the
syscon mi cr®pr oshosewin Figuteahdwhen ifive control pujsesowntith 25 peresnt duty cygletdre

character code. Al so h scon . cropr.QcessqQr 10
applfed, tile' “indéx signal is pré)vigecf with thie pulse of "H".

If the index and character converter 16 comprises ten flip-flops, one
pulse of index signal is provided only when the ten control pulses are applied.
Also, the control signal in Figure 8j is delayed by the monostable
‘multivibrator 30 and this delayed signal is used as the clock signal. On the
other hand, the output signal of the monostable multivibrator 30 is inverted
by the inverter 31 and this signal is subsequently applied to the syscon

15  microprocessor 10. B

Then the syscon microprocessor 10 abandons the boundary code and

receives only the character code. Also, the syscon microprocessor 10

converts the output signal in Figure 8y of the index and character converter

20 16 to the character information and provides serial data to the character-
 generator 17 for display. '-

Thus, the title of the progrém is displayed on the screen in the index

search mode. If the title number of the program is selected and the index key

25  is pressed again, or the mumber appearing on the screen is directly pressed in

the index search mode, the tape is moved to the index position corresponding

" to the selected number and the reproducing (playback) mode is automatically
carried out. | : o | '



converts the output signal in Figure 8y of the index and character o
converter 20 16 to the character information and 'provi des serial data to

- the character generator 17 for display. Thus, the title of the programis

di spl ayed on the screen in the index search nnde If the title nunber of
the programis selected and the index key 25 I s-pressed again, or the
nunber appearing on the screen is directly pressed in the index search .
node, the tape is noved to the index position corresponding to the sel ected
nunber and the reproducing (playback) rnx$§|s automatically carried out.

- 15 - If two or nore nunbers are sel ecte the prograns are- seqentially

Fecording 5 means o ot iae hnBaay' ey Selectel e Srogtims Wk Gabehfaly”
and the reprqﬁ%g?dq%eaeans conprising the index and.character converter ;
respectively own in Figure 10, the horizontal synchronous S|gnal_|s

counted 10 and subsequently divided by a factor of 525. After
di vi si on-by-525, the systemis controlled according to the flowchart shown

in Figure 9. That Figure®9 +sFiguse 13 show:the flosvehartsfopeontwolling therecording
| et 15 1f it t d, th tart th
g;’g‘r’eﬁ 3 means" co'rnsp srove Ohﬁ? g'ljs]%e lel S c%rnv'e ra ,r es%l (th ©

reproducing means comprising the mdex and character converter 16

respectively.

| As shown in Figure 10, the horizental synchronous signal is counted
10  and subsequently divided by a factor of 525.

After division-by-525, the system is controlled. 'according to the-
flowchart shown in Figure 9. That is, it is checked that the entry of 60-bit
- data is completed. '
15

If it is proven to be completed, the starting address of the stored data
is provided to the register A, whﬂe 1f the entrance of 60-bit data is not _- |
' '_-'completed yet, the number of shifts i is checked as to whether or not it is exght :
20 ' If the number of shifts is proven.'to _he eight, the address 'value stored

in the register A is increased. At this tir'ne, themput data 1s composed of the -
10-bit index code, the 2-bit boundary code, and the 48-bit character code.

* If one data enters, the data _a_t an address assrgned h_y the register B is

125 fetched and the mumber of times of shif s cleared. Next, the data in the
' regrster B is repeatedly shifted to the left, and it is checked whether a carry
is generated by the shtft operatlon If a carry 1s generated the duty cycle data
corresponds to 60 percent, while, if no carry is generated the duty cycle data



1S prOV|ded to the register A while, |f the ‘entrance of 60-bit data is not
conpl eted yet, the nunber of shifts:i§ checked as to whether -or not it is
ei ght. 20 If the nunber of shifts is proven to be eight, the
address value stored in the register Ais increased. At this tine, the

I nput data is conposed of the 10-bit index code, the 2-bit boundary code,
and the 48-bit character code. If one data enters, the data at an address
assigned by the register B is 25 fetched and the nunmber of times of shift.
is cleared. Next, the data in the register_ q6L§ repeatedly shifted to the
left, and it is checked whether a carry is generated by the shift

per conty i | o COeords, B5S itced T Yufy] G561 Baf, 56 DravioRaE p°ife

- corredgonds to registeP €6 @RérmihB ahe deYayctifdee data is provided to a tine
reglster to determne the delay tine. "Thus, in the case of a 60 percent

duty cycle, the control pulse is 5 delayed by 20nms, while, in the 27.5
percent duty cycle case, it is delayed hy 9. 17ns. The duty cycle data_ is
stored in the timner H&gsstlcrtbssc%smﬁ a 60rpeseent duty £yele, ithe cortrob pulss is

AT %@fégff’vﬁufé‘oﬁre the Qie%ﬁ%ceﬁ‘:’dﬁﬁf &&gg&gﬁ ?smf‘sf&ﬁ{’&y

11 and the convgrisghe 12Tﬁéedl.?¥ e &4 ﬂ. gf"tﬁ ag{ggey% h
initial value, Ttarrying out e “1 ndex searc er carrying ou
i ndex search WDF?uﬂqumorﬂﬂdﬂthéngmé @cﬁﬁttbﬂéﬂgﬁ&l provaded héromis eloe syscon

m cr opr ocessor S changed from"H to " ter 20ns
microprocessor 10 is changed from “L" to "H".

\-/

10 ' That is, by the control signal of "H", the shift register 11 and the
converter 12 are driven, and also, the timer is driven with an initial value,
carrying out the index search mode.

After carrying out the index search-ﬁxpde, the control signal provided
15 from the syscon microprocessor 10 is changed from "H" to "L" after 20ms
or 9.178ms, completing the recording of the index signal.

Figure 12 shows a flowchart for controlling the index/character
converter 12.
20
Data corresponding to a reference time of 16.7ms is recorded in the °
timer register by an external interrupt request signal and the timer starts.

After setting the timer, referring to Figure 13, if the input control

25  signal is "L" RAM (Random Access Memory) iD is checked to be either 1 or

0, which is recorded as 1 only when the ten successive pulses of the control
signal have 27.5 percent duty cycle.



or 9.178ns, conpleting the recording of the index signal. Figure 12 shows a ~
flowchart for controlling the index/character converter 12. 20 Data
corresponding to a reference tinme of 16.7ns is recorded in the tiner

regi ster by an external interrupt request signal and the tinmer starts.

After setting the tinmer, referring to Figure 13, if the input control 25
signal is "L" RAM (Random Access Menory) iDis checked to be either 1 or O,
which is recorded as 1 only when the ten successive pul ses of the control
signal have 27.5 percent duty cycle. +ml7 - If the RAMiDis not "1",

t he index data output port is set to "1 Wken t he I nput ten pul ses of the

Control 518 1= ABE B a1 ook Bl b
"on i i mqn D i 1" the 2-bhit T
boundar IyC C old‘&hrgﬁﬁg% ?&@H@“‘%ﬁg{% §°‘mﬂ gl@’%l'w %galgﬁgemjt ‘E‘@Wi %Sﬁ;ll‘?ts

used 1o coutohfidrilyifthe ol donthil sl 1HBEITLY, @ttﬂﬁfe%&m@e 1

j =2, the RAM] s set to ™1". 10 Subsequently, contro

si gnal- is nofo bé ‘eithet "1D-9p1>20"," whidieis revorded as 42t evhemwdse RAM iDead 1Y RAM

until the nunber of received bits of the input-character code becones 48.
5 and the 2-bit boundary code enters. L o -

If the RAM jD is not "1", the register j which is used to'count the
number of bits of the boundary code is increased and, if j=2, the RAM jD

issetto "1". - b
10
Subsequently, if the input control signal is not "L" and iD=jD="1",
the input character code is stored in RAM until the number of received bits
of the input character code becomes 48. |
15 That is, if the 48 bits of character code are all received, the RAM jD
is set to D and the index output port is changed from "H" to "L".
In the above-described embodiment of the present invention, the =

character-displayed index search system for the VCR, which can record the
20  index signal, can inform the user of the position of a tape with the progress
‘time of the tape and the title of the program by reproducing the program on
the tape for about 5 seconds whenever the index signal is detected in the fast
forward inode, and repeating this p_rbcess ‘until the user selects desired
- programs, and can sequentially play back selected one or more programs after

25  arapid search by using the. index search operation. - ' :



15 That is, if the 48 bits of character code are all received, the
RAMjDis set to D and the index output port is changed*ffenLLH;__\~\“‘_‘
t he above-described enbodi ment of the present invention, the

character-di spl ayed i ndex search system for the VCR \/VthH Mﬁm

20 index signal, can informthe user of the position J’ Hg!&
progress tinme of the tape and the title of the progranlby reprbducln
programon the tape for about 5 seconds whenever the index signal is

detected in the fast forward node, and repggﬁlng thi's process until the
user selects desired progranms, and can sequéentially play back selected one

or nore progra a rapid.search by using the index search
oper at #.on. n'-E:-}%iﬂ@@_ml\/s 1. A charact er - di spl ayed i ndex search system

for use”in video tape systenms for recording a video signal and.reproducing
a recorded video signal to and 5 froma video tape, said index search

system conprisihg: siyckdracteralisplayed indexsearchi system fori uise inaideo tapefsystems
shifting serial index data which is generated by varyi éa t he duty cycle of
a control puI sefi qxrmpn@mgfaammmg andirepradusinga gecorsdedovidee signal do and

receiving t} rQV|d d 10 m sai d, shi ster and providing a .
ape 1 ecor i ng BOB Dol DS SEAch Dteln GORPHISRG T or recervi ng

said tape recordlng S|gnal fron1sa|d converter and recording it on the tape
by a control head to record i ndex data conpri sing i ndex code and

gihgﬁmgft ?;pfggﬁa ﬁg signal recordtAtansdUmpHSngh sHifttegisestifor shifting seeial index
data which is generated by varying the duty cycle of a control pulse provided
& from a syscon micfoprocessor, a converter for receiving the data provided
10  from said shift register and providing a tape recording signal, and a control
signal recording circuit for receiving said tape recording signal from said
converter and recording it on the tape by a control head to record index data

comprising index code and character code;

15 signal reproducing means comprising a control signal reproducing
circuit for amplifying an index data signal detected by said control head; and

| _ an index/character converter for éonverting-the output signal of said
- | control signal reproducing circuit to index data by decoding and providing it
20  to said syscon microprocessor, and a character generator for displaying an
index signal and mformatxon about a recorded program output from said -
syscon mlcroprocessor

2. . Anindex search system according to claim 1, wherein said converter
25  comprises: |

a monostable multivibrator for converting an input control pulse to a
pulse of §0 percent duty cycle;



circuit for anplifying an index data signal detected by said control head; .

and an i ndex/character converter for converting the outpu%—srgnak—ﬁf—safd

control signal reproducing circuit to index data by de V|d|ng
it 20 to said syscon m croprocessor, and a character Iﬂ Il!l[
put

di spl ayi ng an i ndex signal and information about a re
fromsaid syscon m croprocessor. 2. . An index search systenlaccordlng to
claim1l1, wherein said converter 25 conpri-ses: a nonostable multivibrator
for converting an input control pulse tQ g pulse of 60 percent duty cycle
- 19 - a flip-flop for receiving both the output of said nonostable

mul tivi brator and teaef S a r
| ogi ¢ conbi nati on af)f ‘rpﬁ%tfggt 1.o I &% l?‘? bﬁ?u(} gq* “sal gﬂ?gﬁ%fabfl@
control si gnmultﬁabratdknandlwoaqmtdfmdibmﬁ mgisteftlimto claim1 or 2, u‘

wherein said i ndex- to-character converter conprises: 10 a
nonostabl e nul tivibrator for converting a:played-back control S|gnal to a
control signal of 60 ccent duty.cycle;. ap in er fo ny the '
output signal of Gk 507 I0mis Foriimainm, Pt BitIoWoNe o8 S AP dtbmaRd ock
si gnal o sai essor; 15 a first fI|p flop for receiving
t he outp Fgﬁ§¥&®?$9ghﬁﬁ%§ﬁ§§tab|e : R ' -

‘3. Anindex s_earch system according to claim 1 or 2, wherein said index-

to-character converter comprises:

10 a monostable multivibrator for converting a played-back cbn_trol signal
to a control signal of 60 percent duty cycle;

an inverter for inverting the output signal of said monostable .
multivibrator and providing it as a clock sigﬁa,l of said Syscon microprocessor;
a first flip-flop for receiving the output signal -of said monostable
multivibrator and said piayed—back control signal through clock'énd"input
terminals and providing a character signal; |

20 further flip-flops for applying the output signals from each of said flip-
flops to the input terminal of the next flip-flop and outputting character -
signals, the pumber of ﬂlp-ﬂops including the first and further fhp-ﬂops
equalling the number of bits in the mput signal; and

25 - an AND gate for p;oviding an index signal by the logic combination
of the outputs of said first and further flip-flops. |



mul tivibrator and said pl ayed-back control signal through clock and input
termnals and providing a character signal; 20 fur : "p-TTops

for applying the output signals fromeach of said flip- flops i
termnal of the next flip-flop and outputting character si grﬁ‘mng ﬂﬂm‘;‘r‘m
L s *

of flip-flops including the first and further flip-flops equ

nunber of bits in the input signal; and 25 ~an AND gate for
providing an index signal by the |ogic conbination of the outputs of said
first and further flip-flopss -20 - 4. n i ndex “*search system

according to claim1, 2 or 3, wherein said fhdex signal is conposed of

10-bit index signal - bd y 1 n - QI Qr
signal data. 5 4. 5. %A@q%d%(&gg%%ﬂé?gﬁgﬁ%ggﬁﬂ;’%%sﬁhgvrtg}g@:g%ﬁe
descrikbed wi th jabRrapRal isCodipeied 8f 10-bib ind SigRATMARY ZIbRBARIard signaln
i ndex search system slUbstantially as hereinbeforé described wth reference
to Figures 2 tadd, ahd48bitchanacter signpalidatai ngs. 10 7. A vi deo recorder
and pl ayer provided with an index search system according to any one of the
precedi ng cl ai ns. ' :

5 & An index search system substantially as hereinbefore described with
reference to Figure 2 of the accompanying drawings.

6. An index search system substantially as hereinbefore described with
’\/ reference to Figureé 2 to 13 of the accompanying drawings.
10 |
7. A video recorder and player provided with an index search system
according to any one of the preceding claims.



