2234932 A SYS;@%]FOQQ CONTROLLI NG THE RECORDI NG OF A COPY PROTECTED_ADED 95~
SI GNAL The pr t?34wvention relates to a systemfor 5 controlling the
recording of a copy protected video signal. For exanple, the invention
relatés to a copy guard systemfor protecting a software for a video tape
recorder by constructing a circuit for déterm ning the existence and/ or
non- exi stence of a copy guard signal within a video tape 10 recorder set,
due to an illegal copy of a software for a video tape recorder, in a field
bf the videoaskggaiEM Fdie dUNPERSSEONSY THRERECORDINGPOF @C UiBf . PHEOREEAEDY .
in a recording system of a video s1 gpa .1 a video tape recorder or

vi deo cassette recorder (VIR or VCR)- ite video signal input is_ ..
applied to a low pass filter, and separated into a |um nance signal and af. *

chrom nance si gngl., o] ] i i.anal. i.s passe the | ow pass’
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predeterm ned anpl,jtude is Epglled, the keyed AGC controls the anglltude 30
to a predet 8P FESEANRE OFndr EPBY cTURRE SYHORoMIAHY & gitfepstape

pr edet 20m neecealder regiay dwsstof aanyldkegade copya diurd rEsfewstg nAbroat put
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Generally, in a recording syétem of a video signal of-
15 a video tape recorder or video cassette recorder (VTR or
VCR), the composite video signal input is applied to a low
pass filter, and separated intc a luminance signal and a
chrominance signal. As the composite video signal is
passed by the low pass filter, the amplitude of the input
20 video signal is modulated, for example, the video signal is
controlled to have a constant amplitude by way of an
automatic gain control (AGC) circuit. Conventionally, in a
VHS format VTR oi VCR, the AGC ‘circuit comprises a peak AGC
and a keyed AGC. o (
25 .

If a signal above a predetermined amplitude is input,
the peak type AGC controls the amplitude to a predetermined
value. Similarly, if a signal below a predetermined
amplitude is applied, the keyed AGC controls the amplitude

30 to a predetermined value. Therefore, the synchronizing
signal is a predetermined value regardless of any change Qf
a luminance signal output by the AGC. . Commonly, in an AGC
including only peak AGC, the luminaﬁce signal is lowered,
and the screen is dark. Accordingly, there is a

35 disadvantage that a synchronizing éignal value is larger
than a predetermined value so as to conétantly maintain an

’



t han a predet erm ned val ue so as to constantly maintain an -2- entire
size of a screen. The peak-type AGC is the process that a peak of

synchroni zing signal of television wave is input with a 5 constant val ue
having no relation to the brightness of the screen and thereby the AGC
voltage i's obtained fromthe peak. It is_based on the peak of the
synchroni zi ng signal having no relation to a brightness of screen. And,
because the output of the AGCis large, if a large noise pulse is 10

i nput, the voIt€ e of .the noise ulse is utilised to charge a capacitor and
the di schar geRFhE®i §1FENGENENET 8? a resistor. Accordingly, the peak-type
AGC has the disadvantage that the large output of the AGC is continued for

sone tjRe so that : h z 0 n Le.a 5_ .1h trast is
| ower e™ The keyed&‘ﬂ%cs\%gg %?@%o?&?g fnLo %\l%r i’%?f’g hegg’a ?a(?\?gﬁ‘ta? es, and is
usual | y provisgachsonhziol ShenAGCOélﬁ@dﬁNiSﬁnnawﬁvesas 1mmuﬂow&aﬂahnve t he
l'evel of 4he 89nst§¥€cbéﬂﬁbzﬂ5bﬁﬂgsh&n%blb%lbﬂp%b e piq

sel ected and operafes oni é during the input of or|zo qi sync ron|2|ng
signal so as $ereasi ppdojeezebyt ABeadEC B@&$@§€ ﬂﬁecﬁﬁ?é@ﬁﬂeérqmrﬁhe
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charges. t he gai®@apacitor and the dlscharge time is lengthened by a

-/ resistor. Accordingly, the peak-type AGC has the

disadvantage that the large output of the AGC is continued
for some time so that the synchronization is unstable and

15 the contrast is lowered.

The keyed AGC was proposed to overcome these
disadvantages, and is usually provided as one of the AGC
circuits in a TV set. If noise above the level of the

20 synchronization signal is input, the keyed AGC is selected
and operates only during the input of the horizontal
synchronizing signal so as to easily operate the AGC.
Because the keyed AGC is not confused by pulse noise and is

\/ stable regardless of the brightness of screen, the keyed
25 AGC is widely employed.

However, in the keyed AGC, the time constant at the
AGC detection portion is made large by the VTR having a
copy preventive function. Thus, if copy protection, such
30 as a copy guard signal, is existent, the detected signal
level and the discharging time are continued for a long
time. The AGC detection portion charges the gain
characteristics according to the detected level. And, when
the detected level is large, thaf is, in the case when the
35 copy guard signal does exist, the recording loop signal
becomes smaller so as not to copy by lessening the size of



characteristics according to the detected level. And, when the detected
level is large, that is, in the case when the 35 copy guard signal does
exist, -the recording |oop signal becomes snaller so as not to copy by

Iessenlng the size of -3- the signal output from AGC. Accordlngly t he
keyed AGC has the di sadvantage that i3we AGC characteristics are bad because
of the change of the tine constant. 5 The present invention seeks to

sol ve the above nentioned problens. According to the present invention

there is il Quidleth B StemLoy &@etroAéeﬁﬂ?mW ccoidi R8yah AcEORYs

protecte 0 SIg system ng arran e receive the

vi deo si gimg Q%EPQNﬁQ#QQﬁet%¢§n5Pef r@kﬁﬁ%ﬁ?@F%ﬁ%ﬁ%s ar8 hading a si gna

out put f PedHUulY idD tHEe Mhasge SbHNthe  ViMECOsEsEaAnEEANs, wherein the gystem
conprises detector nmeans arranged to detect the presence of copy prot &t i on

in 15 said video signal and to detect the receipt of a record enable
signd , the(ﬂﬂhﬁﬂpﬂe@@@ﬂS;ﬁ@éﬁ@pemrsm@kﬂ to sslwabdltiséd abeveresence of copy

protectiqQp ég&%ﬁgrn1ned perlod fol l owi ng the receipt of a record
enabl e signal, and put neans responsive to said detector 20 ° neans and

arranged to control the signal applied to said signal output, and wherein

sai d out put MEGRSoT$ikg A 0Nk t SréSBABI {ntEet NeS SAErof 1 éhe?ﬁbgﬁaeah gnal to
I N sal .

sai d signal_ output _ where the rese ce of co ection w
o edet e M RPN | £RF | CORETOhT 1 AR HIS Eeaat SIpd fBba renky BEPHOEER)
proﬂﬁbtlwadsnnyigﬁanﬁwmh@rsymmémcb@gnguarfbﬁgenwto rapesed thei ng a
bl anki ng &l VsaJJ.gn 1‘4}‘?@ Vi b 031 o R0 P81 éjé%ze&{ﬁg RENS, ' 8na
having a signal output for coupllng the v1deo signal " to _' W/
recording means, whereln the system comprlses detector
means arranged to detect the presence of copy protection 1n
15 said video signal and to detect the_recelpt of a record
enable_signal, the detector means being arranged to
establish the presence of copy protection'within a
predetermined perlod following the recelpt of a record _
enable signal, and output means responsive to said detector
20 means and arranged to control the signal applied to said
signal output, and wherein said outpnt_means-is arranged to
inhibit the passage of the video'signal to said signai '
output where the presence of copy protectlon within sald
predetermined period is establlshed _ ' | : \_)
25 _ _
In an embodiment, said copy protection comprises one
or more copy guard signals imposed during a blanking
interval of the video signal, and sald detector means is
arranged to establish the presence of said copy guard
30 signals in the blanking 1nterva1 w1th1n_a predetermined
period from the start of said interval.

For example' said detector means may be enabled to
detect said copy guard 51gnals for sald predetermlned
35 perlod. Thus, said detector means.may be arranged to
establish the presence of copy'gnardjsignals within-a



sarranged to establish the presence of sai-d copy guard 30 signals in the
bl anking interval within a predeternined period fromthe start of said
interval. Ror exanple, said detector neans nmay be enabled to detect said
copy guard signals for said predeterm ned 35 period. Thus, said detector
means may be arranged to establish the p#esence of copy guard signals
wthin a -4- period of 20H fromthe rising or falling edge of the record
enabl e signal. Preferably, said systemfurther conprises a gate pulse 5

generator arpapged L@ 2ORCHRm ML MWiTRS drn FaA3R%BSedgR ¥F e rRicoty
I nput head swtch pulse and to an edge of horizontal synchronizing pul ses

of said vi deB"@PgRaFi9PRIan enbodi nent, said detector neans conprises a 10
| evelsdetector for outputting a signal representative of the presence of

copy *pf ot ecti on when.a_c ed i, l.evel. of ,sai i i gnal_,ex a
predeterm ned | ev F?fﬁgla!bg'?a)inﬁaélféo;éé'isa:%ﬂletfggttgr%%nggﬁ‘ggﬁf%?% %r gﬁé:;% %g“rG‘er%% se
15 neadbs fgengeatpat Brgaagedutisuigengratiet geaitgnaulisesr dopresponset o

arrival of sghdeghenals LEPLEEIRAL Mdake Hfiddhe pRigeeRse @b aPPRdyeORCtion
between the arrival of two spaced gate pul ses. 20 , The present
i nvention ha§°Fﬁ§°§H9&nFX@E“&Pﬂ&qgﬁgdPN&S§SCGEys&&gr819?9t§ﬁ9 L -preventi ng

an illegal copy of a software for a video tape recorder and applying the

above system wherever the,.recording | Vi t rder after
an integrating ci EUFP,%ﬁﬁﬁ%ﬁ&%ﬁﬁ'dﬁﬁﬁggF%%§ER%§h§g§%§|%§ﬁ§%§%§F %rocess
t echnol 8Qy. Eevedi defrestolr tfloer wudparittiingy @enisiignali kepresentatiive iof

described, bynway 0keR¥aMREe ooyt Bridtie’itaire when! Re clamped input level

\_ of said video signal exceeds a predetermined level.

For example, said detector means may further comprise
15 means for generating an output inhibit signal in response
to the arrival of said signal representative of the
presence of copy protection between the arrival of two

spaced gate pulses.

20 The present invention has the advantage of providing a
copy guard system for preventing an illegal copy of a
software for a vifeo tape recorder and applying the above
system wherever the recording loop of the video tape
recorder after an integrating circuit, with both digital

-/ 25 and analog signal process technology.

Embodiments of the present invention will hereinafter
be described, by way of example, with reference to the
accompanying drawings, in which:

30 Figure 1A illustrates a field of a video signal
showing the position of a copy guard signal within the
field, _

' Figure 1B shows part of a video signal illustrating a
copy guard signal, |

35 Figure 2 shows a circuit diagram of a copy guard
system of the invention, |

Figure 3A shows a circuit diagram of a digital signal
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acconpanyi ng draw ngs, in which: 30 Figure 1A illustrates a field of
a video signal show ng the position of a copy guard signal within the
field, Figure 1B shows part of a video signal illustrating a copy guard
signal, 35 Figure 2 shows a circuit diagramof a copy guard system
of the invention, Figure 3A shows a C|§GU|t di agram of a digital signal
process portion of the system of Figur and Figure 3B shows associ at ed
wavef orm di agrans, Figure 4A shows a C|rCU|t'diagran1of a |level detection
portion of the system of Flgure 2, and Figure 4B is a input 5 waveform

di agr am ofPRAREFL| ROT BHRR| PE hEPReBNSEEP cPEr BAGETE O a@@daﬁagPFF@ & put

maveform(yhdagaég@@élgeé@cﬁaeaf@ﬁmtdgagrghgpre 5A shows a circuit dlagram
of a pul se detectlon gggerator of the S% a$n1of Fi ure 2, and Figure %&;15

a 10  di agr am 'sHBF fig*8nERBHE plt ChaTRt BET e e?e&?vﬁﬁ pgitestion
gener at or ,pdagise GA shewsyateimr ofii Figuagr 2in ahdarsggpel 4k lilsen pulms

gener & o Bl JAR-5Val Su0h EEONGE Z.309:BLOHE BBCaNaNe cassaglaled, vaveform.

di agr ans, ram-’s

killer por"{qldﬁigﬁ» apd syet@wtgntFWguaéoym nguhe lpvedpdesenttiomne fiel d of
a video si 5orp indicating the start of -‘the field and G indicating the
20 starting point of the next field. The horizontal scannin period is

represented as FEIWR®| 3b ?h@WEeF|GHrGFlﬁe@%PEEPmbpﬁnﬁlﬁ&lﬁg ge eﬁﬂﬂﬁﬁg the
vertical RjeHuddigornber¥Re squebinzoRgrRylizes20cana Fighee 68s 14 and C
befoaﬁ)an fgéégm show1ng the output waveform of the detectlon pulse
generator, ' a ' : | ' QJ
Figure 6A shows a circuit diagram of a signal killer
pulse generator of the'system of Figure 2 and Figure 6B
shows aSSOClated waveform dlagrams, and |
15 Figure 7 is a c1rcu1t dlagram éhow1ng a 51gna1 klller

portion of the system of Flgure 2.

Figure 1A represents'one field of a video signal, G
indicating the start of the field‘and G' indicating the
20 starting point of the next field;_ The hofizdntal-scanﬁing
period is represented as H, whllst the perlod of vertical
blanking is E. Durlng the vertlcal blanklng interval
equalizing pulses occur in perlods A and C before and after
_ a period B in which one or more vertical synchronls;ng . \#)'
25 pulses occur. Copy gﬁard signals; for preventing illegal |
copying of the video signal, are added_in period D.

It will be seen from Figure 1A that the horizontal
synchronizing pulse signal is added to a period of the
30 vertical synchronizing puLSe Sighal} That is because the
horizontal synchronizihg pulse signal does not scatter
during the pefiod of a vertical synchrdnizing pulse signal.
The equalizing pulse signals of periodé A and C preferably
comprise a number of equalising pulses each having a width
35 O0.04H (that is, half of a horizbntal_sYnchronizing signal) o
and the period the equalizing pulses is 0.5H, which is



a period B in which one or nore vertical synchronising 25 pul ses occur.

_Copy guard signals, for preventing illegal copying of the video signal, are
added in periad D. It will be seen fromFigure 1A that the horizontal
synchroni zing pul se signal is added to a period of the 30 vertical
synchroni zing pul se signal. "That 'is becaQ§e t he horizontal synchroni zing

pul se signal does not scatter during the period of a vertical synchroni zing
pul se signal. The equalizing pul se signals of periods A and C preferably
' a_w dt Hbgthat

conprise a nunber S |l se h havin

I's, half of 3‘%’9‘ zont aLia% nche(?;ollril)‘?lijl‘zﬁ% |gnacf§m};1l t%eenp% IodIFh‘g:"9
equal!zing p@ppmaqxaﬁhdfﬁhatwnfﬁsis equa&psﬂqg(pdtﬁésodppeanrlnoeaeh :
scanngng per g qgg% qFal i u
appear~tn ea %qble&rc% od and ﬁ%é%té(‘r;?odf‘a%aée%c equal n% %ls,l s%i ?’S%al
(6 x 0.5H) wi(l8l & ﬂ)as}“sllfﬂovhﬁ gheMmri zi ng pul se signal is effective

for intesl aced scanning, serving as a horizontal synchronizing signa
during a long vert.ical retrace line interval and st b|||2|ng t he hori zont al
kv

synchroni zati on. TOSVETWRLFIRY PURSS VI P SHICHHER 18R for a copy
g:J?r d signal: Mﬁérmcme éaa&imh.nd‘(? gsks v ity Sdo Ve Wiz@itéhes%hdﬁﬁoﬁh.gﬁlﬁb
illustrating e el ed _co As can, _be s t he
copy guard SI gﬁg cgéng V$¥B%c% ﬁﬁﬁé%%ﬁﬁ%ﬁﬁﬁ7$P5ﬁﬁ Egnﬁgﬁce 13H
fromthe fiastahxﬁnziag'Nnecnmmlgumtdﬂssxmmhrommgatnmmr|se between 3 to 7

signal s ;gnd the systemof the invention is arranged to allow no copy when

such copy guard signal exists. Figure 1B shows one copy guard signal having
a period 1H In tfehilst Figure 1A shows a possible position for a copy

N ' guard signal within one field, Figure 1B shows part of the
video signal, illustrating a commonly employed copy guard
signal. As can be seen, the copy guard signals occupy a

15 period between 3H and 7H and commence 13H from the field
start G. The copy guard signal, may comprise between 3 to
7 signals and the system of the invention is arranged to

-allow no copy when such copy guard signal exists. Figure

1B shows one copy guard signal having a period 1H. In the

20 Figure D1 is a horizontal synchronizing pulse signal and D2
is a peak level signal. D3 indicates a pseudo-
synchronizing front porch and D5 indicates a pseudo-
synchronizing pulse signal. It will thus be seen that the

U copy guard signal comprises pairs of pulses added after the

25 synchronizing pulse D1, the pairs of pulses comprising a
pseudo-synchronizing pulse as D5 followed by a positive,
peak level pulse, as D2. The pairs of pulses are each
separated by a respective pseudo-synchronizing front porch
D3. It will be seen that the synchronizing pulse D1 and

30 the pseudo-synchronizing pulses D5 have a level of -40 IRE
whilst the peak level is given as 100 IRE. It will be
appreciated that these levels show the relative levels
only. (IRE is an abbreviation for Institute of Radio
Engineering.)

35

Figure 2 shows a system for inhibiting copying of a



20 Figure D1 is a horizontal synchronizing pulse signal and D2 is a peak
| evel signal. D3 indicates a pseudo- synchroni zing front porch and D5

i ndi cates a pseudo- synchroni zing pulse signal. It will thus be seen that
the copy guard signal conprises pairs of pul ses added after the 25
synchroni zing pul se D1, the pairs of gﬁéses conprising a
pseudo-synchroni zing pul se as D5 foll d by a positive, peak |evel pulse,
as D2. The pairs of pulses are each separated by a respective
pseudo-synchroni zing front porch D3. It will be seen that the synchronizing
pul se D1 #hdegosignmd G§§Hd6hg¥h@hﬁﬁﬁwzGH@Iﬁuﬁgﬂ?aQSaﬁmﬂ?ﬁgﬂ¥ﬂﬁﬂ of --40

| RE whi | sprbbe . peake %&@telns oF e @OQ\alyR@e lind¥rddoi RPPI &S at ed that
these |l evel s show the rel atjive Ievels onl RE.is an abbreviation qué
eﬁGFéeE d ¥ ng
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portion. seen that the vi e sig IS input to the
portion 1pOrtdmn 400 maHd stwnia &?%I%@@%mlaﬁ %ﬂ@&k(ﬁﬁr d&th|y apparatus -

i s appli eéeherh& gdlﬁﬁaﬁ.laﬁwr@ ajp(blle@r %escwcaméaprsl?g(}%l A hori zont al
synchroni zi ng t he 'vi deo SI%q I's al.so applied to the proce55|ng

port+8n 29@00$ﬁ§1ﬁ’@a@%1t% 2 se A daripented SPETIVE g esignal |
det ect or per thenvidiy digralnegatd e eiga i¢d ad afhe? ;&Q:)cessn.ng U

portion 200.

The head switch pulse is input to a positive edge'
15 detector portion 1 and to a negative edge detector 2 so .
that both a positive edge and a negative edge of the or
each head%switch pulse is detected. Input pulses of the
horizontal synchronizing signal are input to a countet
portion 3 hhich is arrangéd to count by ZOH'from'é Stafting
20 - point of each positive edge to a negative edge of the head
switch pulée. The positive and_negatiVe edge'detectors'l
and 2 are arianged to apply pulses to a gate'pulse '
generator 4 controlled by the counter 3 such that a'gaté

pulse is generated. - S B "/

25
The ihput video signal is applied by way of a clémp 5

to a level detector 6 which is controlled by the signal
from the gaﬁe pulse generator portion 4. The level
detector 6 is arranged to detect each level according to

30 the existence and/or non-existence of a copy guard signal.
A detectlon'pulse generator 7 receives éh'output signal
from the level detector 6 and produces a rectangular output
wave from the detected waveform, the rectangular waveform
then being applied to a signal killer pulse generator 8.

35 It will be Seen that the signal killer pulse generator 8
also receives the signals output from thé*positive edge

-



tthat both a positive edge and a negative edge of the or each head switch
pul se is detected. Input pulses of the horizontal synchronizing signal are
input to a counter portion 3 which is arranged to count by 20H from a
starting 20 poi nt of each positive edge to a negative edge of the head
switch pulse. The positive and negative @ﬁge detectors 1 and 2 are
arranged to apply pulses to a gate pul se generator 4 controlled by the
counter 3 such that a gate pulse is generated. 25 The input video signal is
applied by weye Pécﬁ@oflfngné kQof kBYChe Sft%hoédéi""ﬁb%%dﬁ% ntr aled by
the signal fromt ate pul generato ortion he 1T evel detector 6

i s arranged t%im%dflé%léﬁ PB‘J‘EP EGBGFétﬁﬁ Boigparrepgesdyitet amaduarl/ a0

non- eﬁét enc&:@ép@t COPYnEUAr dhébvﬁnah F d@éeeBl or&op@bmﬂﬁnecrﬁ& Xighal
recei an o ut sjgnal fro e ector and produces a
rectangular<§h§&ﬁ mtﬁﬁ ??BﬁPBL aHéchFeal§89e§6pﬁFltH€ G

mavefornﬁihen being applied to a signal killer pulse generator 8. 35 It
i1l b that th I
R R e e e

edge detectorfnmeh@escgaap ElahérOpmpsé QQQGr&harSagD@laMm&iﬁninui$moduce
an out put si | r alerbhe g tdﬂgl

period hawn%j oﬁg? Qn? ?% ?ﬁggPPEPd%8 Ek sfgnaF%E'Qﬁtr C|f%%|%g%
receives tfma%ﬂ@ﬂﬁnshﬂﬂﬁ t fromthe clanp 5 and output fromthe signa
killer pu)se generator and is arranged to control the output of the inmage

signal. 10
g Flgure 3A shows a circuit diagram of the digital

kvj signal processing portion 200 of the system of Figure 2,
and Figure 3B is an associated waveform diagram. Figures
3A and 3B illustrate the generation of the reversed gate

15 pulée f described with reference to Figdre 2.

Figures 3A and 3B show the appLicétion of a head
switch pulse signal a to a positive edge and negative edge
detector circuit configured by two flip-flops and two NAND

20 gates and arranged to output a pulse c marking the positive
edge of the head switch pulse signal a, and a pulse d
marking the negative edge thereof. In this respect, it
will be appreciated that the existence of the pulse signal

U a indicates that recording by the ;ecording apparatus is to

25 _be enabled. Inverted horizontal synchronizing pulses b are
- fed by way of an inverter to clock inputs of two further
flip-flops configuring the counter 3. It will be
appreciated that a signalfe is generated by the gate pulse
generator 4 by way of the edge-triggered flip-flop

30 configured by further NAND gates which receives both of the
signals ¢ and 4 and'pulsés derived from the horizontal
synchronizing signal. In this respect, it will be seen
that e comprises a positive pulse determined by the
existence of a poéitive going pulse c and cut off by a

35 positive going edge of the signal b, whilst e comprises a
spaced positive pulée.determined by the existence of a



Figure 3A shows a circuit diagramof the digital signal processing portion *
200 of the systemof Figure 2, and Figure 3B is an associ ated waveform
diagram Figures 3A and 3B illustrate the generation of the reversed gate
15 pul se f described with reference to Figure 2. Figures 3A and 3B show
the application of a head switch pul sg signal a to a positive edge and :
negative edge detector circuit configured by two flip-flops and two NAND 20
gates and arranged to output a pulse ¢ marking the positive edge of the.

head switch pu n ul atlv

t her eof . 1??1sz| sgrég gt ““rlifgg Q ?“Eecg’%pgé"g?g’? %gpﬁgt%tqh%% ?}ig%:g%f t he -
pul se S|gmﬁrtMS|sﬂgnaieb t hat Weéérdﬂﬁg bg Sbenrabamdmh@ @mﬁ@n&tu& Qﬁ to 25
be enabl o] synghr z s
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pul ses gene@t H1gdaly sy obHL heTﬁelggatcél ?QQ%@dsf:.b‘n%'lf If0R 3Q npufongd gur ed by
further NAND:€ ? i ves _bo t he si c and é>and pul ses

h
derived fv*fn %@gi &g%gﬁFégc yn@ﬁpoﬁ%? RGTSidaltS ARlghioPetadsstt, it wil

be seentdu&iﬁQCﬁnartims afpasHt i(verikcsd ddbakiingsd hayw e e depee of a
p05|t|ve |q? $u| 5 C and cut off by a 35 positive going edge of the

si gnal onprlses a spaced positive pul se determ ned by the
existence of a positive going pulse d and cut off by a negative going

edgg @f the sigp rQ a4 LhoWs! len@! 830613804 Rzetf'&‘}nP‘H d Q:Ivé e gate
wi TIE al

pul se” gener at or hé i'nversion of the signa e seen
t hat the ¢eteotont 6eacﬁfp@h§e ggites PU1'§I$e°SH't@Na¢I Sﬂ-gf@lZ(ﬁ—l as 'ﬁ#@"{}at%npul se

si gnal f FﬁguP@uﬁBt 2st hapheveb %EGQE%IGde%@@tUie &1 Htid toilent YJ.Qper at'e
operated for 20H started at the rising edge and then the
‘ falling edge of the signal a as shown_ln;Flgure 3B. - In the
15 above operation, in the case where a copy guard signal ‘is -
present, the copy guard signal is applied to the base of a
transistor QA3 from the clamp circuit 5. If the copy guard.
- signal is larger than the voltage on the base of a
_.trans1stor QA4, the transistor QA3 is turned on, and
20  transistors QAl and QA2 are also turned on. As a result,
current through the transistdr.QAztchafgeS'a capacitor CAl.
The waveerm_of the charged currenf'in'thé*capacitor CAl is
an integral waveform. In additien, a transistor QA6 and a -
transistor QA10 are in their off State'during the period in i\)
25 which the copy guard signal occurs, that is for the-period:t5
| of 20H from each field starting point. The transisters'QAé
and QAl0 are saturated at all other times. -

Figure 5A shows a circuit of the'detection-pulse
30 generator 7. As shown in Figure 5A, a voltagé source is
connected to the emitter of a transistor QBl and of a
transistor QB2 by way of respective,resisfors RB1 and RB2.
The collector of the transistor QBl is connected to the
ground through a constant current source.
35 |
- The base of the transistor QB2 is coupled to both the



during the tinme of 20H (vertical blanking) having the copy guard signal. 10
Figure 4 shows the circuit and waveform of the | evel detector 6. |If the
gate pul se output signal f as shown in Figure 3B is input to the |eve
detector 6, the circuit is operated for Zgﬁ started at the rising edge and
then the falling edge of the signal ‘a as own in Figure 3B. In the 15
above operation, in the case where a copy guard signal is present, the copy
guard signal is applied to the base of a transistor QA3 fromthe clanp

circuit 5. Iﬁaé@eaﬁ@pfnguabmébgaal oESthér ﬂ@éné'ﬂéﬂoi‘hQBW' t@a@ on the base
of a transistor t he tran5|stor gA %urned on, and transi stors
i PESQP

n
QA1 and QA2 eﬁ%;%ﬁgtofuPﬁeH BnTraRs léuFPBﬂ?cFﬁﬁoGShathe

transgféor Qompar gesraconpatsedr ofAtrafibeseareOpsnanll pba.charged current
in th acito

CAl f .| dditi t t
QA6 and a traﬁ%£%¥%nC%;X§Tg Qgegb?ﬁelr %fgag}éanaﬁrghﬁlgﬁg ggfr%ge:ﬁ gg
~whi ch t héd copsrapaistergRBB. ocduss, thet C'péléotorheprhéoc&rahszerHoﬁ:f @B3each
field starting Robithectlls LHaRRESLALINE Byalldy BL0s a&ssiéftpgakgg at ald

ot her tines. ure OWs a cifcuit o e detection

‘generator 7. C 1%%Bﬂﬁ Pﬁ FP§u¢§aBAlS§°FoQ§égéSsé&ﬁ@ecp§n§§ﬁﬁéc¢@d to the
emtter of adramsgstor OBl and of a transistor QB2 by way of respective
resistors RB1 and RB2. The collector of the transistor QBl is connected to
the ground through a constant current source. 35 The base of the transistor

QB2 is amupl ed to betBpekkationbase ahdlbbtedohheFigﬁerSLthbréﬁﬁbaﬁﬂtngl

The ol oot o Gt N hEaNRESL 20 C022:°0AI°8h oh BoRRTRALSLAL SATRHSe!
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waveform output by the level detector 6 with the reference
voltage Vref. When the reference voltage is lower than the
level of the output signal of the level detector 7, the

15 transistor QB3 is turned on and thus the collector current
of the transistor QB2 can flow through resistor RB3. Thus,
in the circuit, a voltage is developed across the resistor
RB3, which is generally ICB2 x RB3. At all .other times,
that is, when the output signal of the level detector 7 is

20 equal to or less than the reference voltage, the transistor
QB3 is off and there is no current flow in the resistor
RB3. Therefore the output waveform has a low state.
Further, in the case in which the copy guard signal exists
and is input to the base of the transistor QA3 of the level

25 detector 6, the output signal waveform made by the

- application of the constant reference voltage Vref té the

transistor QB3 is a complete rectangular wave as shown in
Figure 5B.

30 Figure 6 shows the circuit and the input and output
waveforms of the signal killer pulse generator 8 receiving
the output g of the'detection pulse generator 7. It will
be seen that the signal g is inverted by way of an inverter
INbl and is then input to a clock terminal of a flip-flop.

35 In addition, the positive and negative edge signals ¢ and 4
are applied to the reset terminal of the RS-flip-flip by



reference voltage (Vref) is applied to the base of the 5 transi stor QB3.
Al'so, the collector of the transistor B3 is connected to the ground by way
of a resistor RB3. The collector of the transistor B4 is also connected to
ground. 10 In operation, as indicated in Figure 5, the conparator
conprising the transistors B3 and conpares the signal waveform out put
by the | evel detector 6 with the reference voltage Vref. Wen the reference
voltage is lower than the | evel of the output signal of the |evel detector

7, the 15 tr nsi st or &BB S &grned og g?d t hys tge cal l ector current of
the transf&¥ P @2“@%{9 5&-t hfBUYSh PeSict&F I%gna TRudS O S5Mit, a
vol t age PﬁthQetQﬁﬂdn&mrGSSthbefnegkfuop BBSthahwehluaggeﬂgbmdﬁ/ﬂK&Q X,
RB3. At al] er time % the out put signal.of the |evel j

a

L §wtha %
det ect or %lﬁ;‘% gqaaP f"gs A the reference vol tage, . the
transi stor QB3 |s off and there is no current flow in the re5|stor

Therefore the h W, r r th |n
whi cﬁéthe copyp'ligjJ gir:l%i Wa¥ﬁg gren;?l gtigegrljfg F?al@%%ﬂlt E!tfottt% sh" el %;?ﬁf@r

transi st(ﬁl@tsl'éfgtﬁﬁ |t 9esygsem §orust én Eigume dut pds 9aghéne vegest or m

made by tHge appriGati gnce&p&meeeort&e\@etlsrtet:er orae aval bege widde to the
t ransi st or 3 is a conple rectan ular magf as .shown in Figure 5B. 30
€0

Figure 6 S CFﬂESCPF@uPFC n&OPRES ﬁﬁu?oa YO RIR PGSR 150% he S|gné
killer pwee. gemnéaémﬁtaereoelthngt&hasaetputleoﬁsthenm@bmﬁdtm&>pulse
gen tor se at _the I nvert y, of an
|nve er Qmﬁnén\gi’%“?ﬁeﬁ Bﬁpﬁtlrfgnl% SIOSCE%t e[r%\ Rgld &?L q.1 o%as%S I n
addi ti on,of heh@osransésand QEZat i Theedydpitysdignad aﬁdh@amaiamgﬂled to th
reset tefélPéﬁlefstEQ Baplltl Rof khe Bése of the ‘transistor QCl. The

collector of a further trans1stor-QC3 is connected to the
emitter of the transistor OCl and ‘to the base of the

15 +transistor QC2 by way of a resistor RC2, and the base of
the transistor QC3 receives the-killer'éignal'h by way of a
resistor RCl. The emitter of the tran51stor QC3 is
connected to ground. As a result, -whether. or not the image
signal is_output-is'determlned 1n.accordance.w1th the

20 killer signal h applied to the resistor RCl. Thus, if a
copy guard signal exists the positive klller 31gnal h 1s
applied to the base of the tran51stor QC3. This turns on
the transistors QC3 and QC2 to'connect'the;r collector

current paths, and the output, to grdund; It also turns &,ﬁ_

25 off the transistor QCl whereby conﬁedfion of the image
signal to the output is prevented{f Thus, the image signal
is effectively removed by the signal killer circuit portion
9 shown in Figure 2. The image signal is not generated and
only a constant DC output appears on the output.
30 : o _
The system described above may be incorporated into a
VTR, VCR or other recording apparatushand the improved copy
guard system having an AGC function is adapted.' If a copy
guard signal does exist, recording of the signal is
35 prevented by the copy guard signal, énd so the production
of an illegal copy is prevented. Lo

>



way of a NAND gate. Thus, a killer signal h is output fromthe Q term nal
of the flip-flop at the falling edge of the signal g as shown in Figure 6B.
5 Figure 7 shows a circuit diagramof the signal killer circuit 9 of
the system shown in Figure 2. As can be seen, the circuit 9 conprises
transi stors QC1 and QC2 whose col |l ectorsi’pre each connected to the voltage
source line Vcc. The emtter of the transistor QCl is connected to 10
ground through a DC current source | C1 and also to the base of the

t ransi st or ut SI g[ga CI s to the
base of the trans;[‘g‘t “él ccl)ﬁlé?: ;%fefg% b e%a%s?%?%?éw i's
connect ed t oinhkendriiont éxaa)fbaehe shcaﬂmmd)rd@m,t a‘ct hvei bladee of the 15

transistor QBaRy MRl GRS S ot hdd i A5G dis sy (B@NRbaLOT QO3

recei wes th r signa by way a resistor emtter of the
transistor QtBersisomiddiud ASRATGHME oM thes RAoPaURS Here arpprRdede

i mge signal chgigutput is determned in accordance with the 20  killer
signal h applied to the resistor RCl. Thus, if a copy guard signal exists
the positive killer signal h is applied to the base of the transistor QC3.
This turns on the transistors QC3 and QC2 to connect their collector
current paths, and the output, to ground. It also turns 25 of f the
transi stor QC1 whereby connection of the imge signal to the output is
prevented. Thus, the inmage signal is effectively renoved by the signal
Killer circuit portion 9 shown in Figure 2. The image signal is not
generated and only a constant DC out put appears on the output. 30 The
system descri bed above may be incorporated into a VIR, VCR or other
resqrdi ng apparatus and the inproved copy guard system having an AGC
function is adapted. If a copy guard signal does exist, recording of the
signal is 35 prevented by the copy guard signal, and so the production




“of an illegal copy is prevented. Al t hough a c4
enbodi nent of the invention has been shown and descrlbed it wll be

under st ood that variations and nodifications may Mllmm'umfmmmn t hout
departing fromthe scope of the appended 5 cl ai

system for controlling the recording_gi_a copy protected vi'deo S|gnal t he
system being arranged to 5 receive the video signal and an enabl e S|gnal
for recordi ng nmeans, and having a signal output for coupling the video.
signal to recording nmeans, wherein the Sés%en1conpr|ses det ect or nmeans

arranged to detect the presence of c tection in said video signal and
to detect the receipt 10 of a record enable signal, the detector neans

bei d jo. bI h hi AR

oretgt o mged ACsuaten) FS, & Szc%éfreﬁéetﬁéoz?@%#%%%ée%:ébﬁ% gnal, eid
out put neansvt@sp@@svuéeoossandldetbet§YSheanbeamQ arranged to control ‘the
si gnalg apff()é%&%mé%&és §Lgﬂ§%\ QHEPEL . eﬁé‘ﬂlé‘h§i§h815§bg 9&&8%1?&53”5 is

arranged t he passa he video_signal“to sal out put-
‘where the wﬁmm@@fheﬁwgpaoﬁegpabnowwtnf%u ‘aowkaegeithﬁngads@n odis -

establ i sheghgdh 3. recarayﬁgembaﬁsclahaieémnt&éasysﬁemwaafugrmsé@ d copy
protection co ri ses one or nore Cﬁgydgg gmﬁ gnals |n§ose ‘during a
bl anki ng iMRERTEPT JPeRRE THEBIEg AT WHRS PFEESNTSIBF EPBY neans s
arranged tpraféetdmshlnhsapdesedee sigsal dandpyo gdatecti ghel secripite

bl anklcpg 'J‘f o Vi%c&éhéﬂable s:.gnal the detector means being
arranged to.establlsh the presence of copy protection

within a predetermined period following the receipt of_a' Y
record enable signal, and output neans responsivefto_said'
detector means_ahd arranged to control the signal applied

15 to said signal output, and wherein said'outputfmeans-is
arranged to inhibit the passage of éhe videé’signal to said
signal output-whére the presence of copy protectibn within
said predetermined period is established.

20 2. A syétém as claimed in Claim 1, wheréin'said copy
protection cdmprises one Or more cCopy guard signals impoéed
during a bianking interval of the video signal, and wherein
said detecfor means is arranged to establish_the presence
of said copy guard signals in the blanking interval within <

25 a predetermined period from the start of said interval.

3. A system as claimed in Claim 2, wherein said detector
means is enabled to detect said copy guard signals for said
predetermined period.

30
4. A system as claimed in Claim 2 or 3, wherein said
detector means is arfanged to establish the presence of’
copy guard signals within a period of 20H from the rising
or falling edge of the record enable signal.

35



25 “a predeterm ned period fromthe start of said iWem
as clained in daim?2, wherein said detector neans i ed to detect
said copy guard signals for said predetern ned period. m\mﬂt\“‘n as
claimed in daim2 or 3, wherein said detector neans i “ul

establish the presence of copy guard sigpgls within a perioed lof "0 from
the rising or falling edge of the record enable signal. 35 5. A system
as claimed in any preceding claim further conprising a gate pul se

generator arranged to generate gate pul ses in response to an edge of an
i nput head swi-t ch®pfYS&Feth@®s (F]aﬁf"lﬁjge”bfa%rﬁrﬁﬁé) n%ﬁ?ﬁﬁ%ig'ﬁﬁr?%ﬁl ses
of said 5 vi dempxiigialg £ .gateA e gaerd@metriangey {1 aenkrgte| gate

wher eim sai d_detectar ns..co [ S ev et 0, [

Si gnalg..,repr e?ggfg%% Ve o?éast%oens%saenﬁ %qéecé)géy #b Jg:&%%ck{%dn %\%ﬁéé @?Jé%%ed

i nput | evel ehdsdiod an ddlgssiahdiombametisl synaransizing dukses off said
system ag cl gijRd, ig3 A M 6, wherein said detector means further conprises

means for generating an output 15 inhibit signal in response to the
arrival of said signal representative of the presence of copy protection

between the arrival sRfstaid aPaceding 6P HBLeprebediny YA fierein
controlling the recaording of a cg%?zo, rotected vigdeo signal substantially
as her ei nbef §P¢%E&LSIRATF Maans %’?fc%%c?t Ve V?rn QU awi ngs.
outputting a signal representative of the presence of copy
10 protection when a clamped input level of said video signal

exceeds a predetermined level.

7. A system as claimed in Claim 6, wherein said detector
means further comprises means for generating an output

15 inhibit signal in response to the arrival of said signal
representative of the presence of copy protection between
the arrival of two spaced gate pulses.

8. A system for controlling the recording of a copy
20 protected video signal substantially as hereinbefore
described with reference to the accompanying drawings.



