2262857 -1- DI G TAL ENCODER The present invention relates to a digital
encoder, and is concerned particularly although not exclusively with a

di gital encoder for ' SEfo;ﬂ 5 canera. Recently, caneras have
tended to be converi%ﬁifizasg g systens to digital "systens. As a
result, a digital encoder for processing digital chrom nance and | um nance
signals and generating a suitable burst signal is 10 demanded for use in
a digital canera, and such a digital encoder nay be applicable to a
surveill ance canera, a canera for use in gndustry or honme, etc. Preferred
enbodi nents of the present invention aimto provide a digital 15 encoder
for nodul ating the |l evels and pha?%%qw%gerence signals. It is an
another aimto provide a conpatible digital encoder for use in both NTSC .
(National Television System Conm ttee) and PAL (Phase Alternation by Ling)* -

systens by variegating the | evels and phases gf, col our, 20 di fference arex
burst signals. AccEheiprgsent iaventignaelatss tona digitaloencadsy.cand ds comcesned; o

encoder incl ude frequency converting ci.,cuit .for converting.a cpl.oyr

di fference si WMIYO%@{% ’&%frqxf"ﬂs“fe&ﬁ &G&hﬁ §l;g1§§? &P@?&fﬁﬁb‘&% F%?(Sﬁgl%
determ neg a 25 and phase of a converted col our difference signa
in response to T1rst control signals, and a burst generator. deternines a

| evel and phase of the burst signal in response to second control signals.

A chroma encoder receives outputs of _
Recently, cameras have tended to be converted from analog systems to.

digital systems. As a result, a digital encoder for processing digital
, chrominance and luminance signals and generating a suitable burst signal is ~
10  demanded for use in a digital camera, and such a digital encoder may be
applicable to a surveillance carhe‘ra, a camera for use in industry or home,

“etc.

Preferred embodiments of the present invention aim to provide a digital
15 encoder for modulating the levels and phases of colour difference signals.

It is an another aim to provide a compatible digital encoder for use in
both NTSC (National Television System Committee) and PAL (Phase
Alternation by Line) systems by variegating the levels and phases of colour =~ . -/

20  difference and burst signals.

According to an aspect of the present invention, a digital encoder
includes a frequenéy converting cii'cuit. for converﬁng a colour difference
signal into a sub-carrier frequency. A digital modulator determines a level

25  and phase of a converted colour difference signal in response to first control
signals, and a burst generator determines a level and phase of the burst signal

in response to second control signals. A chroma encoder receives outputs of
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-2- the digital nodul ator and the bur st gener‘ator, and generates a

chrom nance signal in response to third control signals. The digital
nodul at or of the digital encoder nmay invert colour 5 di f f-erence signals
R-Y every ‘other horizontal synchronizing signal in response to a |line
alternate signal. A burst generating unit of the digital encoder may
control, in response to the line alternate signal, .a swtching operation of
data supplied fiom 10 regi sters, so as to determne a |l evel and phase of
the burst signal. According to another as@ect of the present invention,
there is provided a digital encoder neans conprising: 15 a
frequency contry digital modulaforramiothechurist generatory @nddgdrierates aechsopminancet o a
sub-cafrrier frequency;, a nodul ating neans for receiving a converted col our
di f f erence si gignnl imvesponse to thind cantrol signalsd phase of said converted

col our~di f f erence signal 20 In response to first control signals; a

regi ster neans havi ng phase infornmation of a burst signal; a burst

generating means f r by o) | d { S 5
deternmning a | eve%gngfgkésg%(#ﬂggf dﬁ%aﬁétdgﬂéna%ﬁoggf@% _ng'_ievgtrg %oelgglﬁd
control s§gnaliiffer8fie signald R &Very Othér isriuntdlyhichionizing efnal iWreapbnss s Of

sai d nodul ating
to a line alternate signal.

A burst generating unit of the digital encoder may control, in response
N to the line alternate signal, a switching operation of data supplied -from
10  registers, so as to determine a level and phase of the burst signal.

According to another aspect of the present invention, there is provided

a digital encoder means comprising:

15 - a frequency converting means for converting a colour difference signal

into a sub-carrier frequency;

a modulating means for receiving a converted colour difference signal
/ and determining a level and phase of said converted colour difference signal

20  in response to first control signals;
a register means having phase information of a burst signal;
a burst generating means for receiving data of said register means, and

25  determining a level and phase of said burst signal in response to. second

control signals; and
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means and said burst generating nmeans, and generating a chrom nance signal
In response to third control signals. 5 Preferably, said first
control signals conprise a line alternate signal, a sub-carrier frequency
and a twice sub-carrier frequency. Preferably, said second control "signals
conprise a line alternate signal, a sub-carrier frequency, a twce
sub-carrier frequency, a four tinmes sub- 10 carrier frequency, a burst
flag signal and a node select signal. Preferably, said line alternate
signal is set to a given logic state vfien the said digital encoder neans is
used in the NTSC system 15 Preferably, said line alternate signa
al ternates betvigehrbma! Encodel c " 3@@Egh e said
di gi tal encoder mean‘g‘gl gncused Tﬁiﬁlgmgg\%ééﬁs ou fgag(fy, sal

nmodul at i ngméss énd suid burst gétieratin mﬁﬁa@mﬁﬁaﬁce nulng a
first signal of said converted col our dlfference signal and a line ‘=

al t er nat e inirgsponseztocthird controlisignals.| evel and phase of said first signal of
said converted colour difference signal; 25 a first nmultiplexer
nmeans for receiving and nultiplexing a second signal of said converted

and-ar® out put RSy s ARy Eohledt slerpl Sdtabisd EIMEleckif gt f TN,

f r equency;sub-carfier FrexRRAEY afd @ twicy SubRRagdtrfieqiendsel vi ng an out put of

said first

Preferably, said second control signals comprise a line alternate signal,
a sub-carrier frequency, a twice sub-carrier frequency, a four times sub- ~
10  carrier frequency, a burst flag signal and a mode select signal.

Preferably, said line alternate signal is set to a given logic state when
the said digital encoder means is used in the NTSC system.

15 Preferably, said line alternate signal alternates between logic “low"
state and logic "high" state when the said digital encoder means is used in the
PAL system.
Preferably, said modulating means comprise: LN
20

a first exclusive OR gate for receiving a first signal of said converted
colour difference signal and a line alternate signal, and determining a level
and phase of said first signal of said converted colour difference signal;

25 a first multiplexer means for receiving and multiplexing a second signal
of said converted colour difference signal transmitted from said frequency
converting means and an output of said first exclusive OR gate, in response
to a sub-carrier frequency; '



mul ti pl exer means and said sub-carrier frequency, and deternining a |evel
and phase of said output of said first nultiplexer means, in response to..
said sub- carrier frequency. 5 -Preferably, said first exclusive OR gate
operates only as a buffer, or operates alternately as a buffer and an
inverter, in response to sai.d |ine alternate signal: 10 Preferably,
sai d second exclusive OR gate operates only as a buffer or operates
alternately as a buffer and an inverter, in response to said sub- carrier

. frequency. Preferably, said burst generatighg neans conprises: 15 a
switching neans for switching data transmtted fromsaid register nmeans, in

response to said | iangectnideeréelusive! ORI gat@ fof Crucdiving tamlotsput oF asaid fferst
mul tiplexing a signal transmitted from 20 said swtching neans, in
resporse to. smtﬂtlplnxeemeans and saldrsubraamenﬁpqumth iand determiping-a IEWeband for

excl usive- ORI n ut of s ond | exer and said sub- ier
frequency; 25P ase 0 Sal é’%ﬂ‘i‘ts? l@swpmm »HATESPORSCQ $a épﬁﬂi’

said third exclusiv at e and generatlng said burst signal in response
to said |ine SRYHHE ?ﬁgnal said four tines sub-carrier frequency, said
~ burst flag signal and sai d rmde sel ect . signal . Preferabl Y,. sai dthird
excl usive OR gate operates only as a buffer, or
Preferably, said first exclusive OR gate operates only as a buffer, or

operates alternately as a buffer and an inverter, in response to said line

alternate signal.

10 Preferably, said second exclusive OR gate operates only as a buffer,
or operates alternately as a buffer and an inverter, in response to said sub-

carrier frequency.

Preferably, said burst generating means comprises:

15
a switching means for switching data transmitted from said register

means, in response to said line alternate signal;

o/ a second multiplexer means for multiplexing a signal transmitted from |

20  said switching means, in response to said twice sub-carrier frequency;

a third exclusive OR gate for exclusive-ORing an output of said second

multiplexer and said sub-carrier: frequency;

25 a burst generator means for receiving an output of said third exclusive
OR gate and generating said burst signal in response to said line alternate
signal, said four times sub-carrier- frequency, said burst flag signal and said

- mode select signal.
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operates alternately as a buffer and an inverter, in response to said

sub-carrier frequency. 5 Preferably, said third control signals
conprises a fade signal, a conposite blank signal and a gain signal.
Preferably, said chroma encoder means conprises: 10 a conbi'nati onal

means for conbining said fade signal, said conposite blank signal and said
gain signal; a fifth nultiplexer neans for receiving and nul tipl exing

out puts of said conbi national neans and said nodul ati ng neans; and 15 a
first mxer means for conbining an out gut of said fifth nultiplexer neans
W th said burst signal of said burst generating neans, so as to generate a

digital chromn n xclusiv t w ove may
further conprise at e stﬂlgne reequenceyééggg% t?ﬁetrfﬁ Ing a sdb carrier
frequency éperategialiemnatslyosy a biffes sndiim inverter dirgies Emmd bub-cfrier2S. .

Sai d burst _generating neans may conprise: a fourth exclusive OR gate £.0r
recei vi ng Lusive-ORing data of a first register neans of said

regi ster neans and said line alternate signal; -6 - a second nultipl exer
means for receiving and mul tipl exi ng an output of said fourth exclusive OR

Fecporte 1o 2 OGP HEIPCioRFE oy bl i

composite blank signal and a gain signal.
Preferably, said chroma encoder means comprises:

10 a combinational means for combining said fade signal, said composite
blank signal and said gain signal;

a fifth multiplexer means for receiving and multiplexing outputs of said
combinational means and said modulating means; and
15
a first mixer means for combining an output of said fifth multiplexer
means with said burst signal of said burst generating means, so as to generate
a digital chrominance signal.

20 A digital encoder means as above may further comprise at least one
frequency divider for dividing a sub-carrier frequency by a given number.

Preferably, said given number is two.
25 Said burst generating means may comprise:

a fourth exclusive OR gate for receiving and exclusive-ORing data of
a first register means of said register means and said line alternate signal;



5 ' a second inverter means for inverting said sub-carrier frequency;
a fifth exclusive OR gate for receiving and excl usive-OR ng an output of
said second inverter and said node select signal; 10 - athird

excl usive 'OR gate for receiving and exclusive-ORi ng outputs of said fifth
exclusive OR gate and said second nultipl exer neans; and a burst generator
means for receiving an output of said third exclusive OR gate and
generating said burst signal in response to said |l'ine alternate 15

signal, said four times sub-carrier frequepcy and said burst flag signal.
Preferably, said burst generator neans conprises: a fi-rst inverter neans
for inverting said | ' ' . y '

mul ti pl exer - means Tﬂggdragge@&lhﬂgéger#d& %ﬁ Fagftéﬁ%ﬁ%ég gul'?s@ﬁ(# é%iglgﬂ Hrlg{‘ﬂ

i nver ter: meansfaiil foirth eRtlugive ORUSHtY an@idatifbfa sebond pPEiBRe hdansaofsdid ne
alternete signal; 25 a second m xer neans for conbining an output of said
third mul tipl eegisterimeansyiid responseitowsaids bkice subtearrier frpgueney; -7- a
fourth rmultiplexer means for receiving and nul tipl exing outputs of said

- second m xer neans and said first inverter neans, in response to said node

lag signdl with s&wepaiindReCeahe KdVERR: Wil MEISRERR tedtlncgy © P St

a fifth exclusive OR gate for receiving and exclusive-ORing an output

of said second inverter and said mode select signal;

10 a third exclusive OR gate for receiving and exclusive-ORing outputs of
said fifth exclusive OR gate and said second multiplexer means; and
‘a burst generator means for réceiving an output of said third exclusive
OR gate and generating said burst signal in response to said line alternate
15  signal, said four times sub-carrier frequency and said burst flag signal.
Preferably, said burst generator means comprises:
A a first inverter means for inverting said output of said third exclusive

20 OR gate;

.a third multiplexer means for receiving and multiplexing outputs of said
first inverter means and said third exclusive OR gate, in response to said line
alternate signal; |

- a second mixer means for combining an output of said third mﬁltiplexer

‘with said four times sub-carrier frequency;
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an AND gate for receiving and AND ng an outputs of said synchronizing neans.
and said fourth nmultiplexer. 10 The invention extends to a canera provided
with a digital encoder according to any of the precedi ng aspects of the

i nvention. For a better understanding of the invention and to show how t he
same 15 may be carried into effect, reference will now be nmade, by way of
exanpl e only, to the acconpanying diagranmatic drawi ngs, in which: Figure 1
is a schematic block diagram of one exanple of a digital encoder according
to the present invention;, 20 Figure 2 7s a bl ock di agram show ng a
preferred enbodi nent of Figure 1 Flgure 3 is a detailed block diagramof a

bur st generatorg &ﬁ;m qu: ﬁnff f.grms
appearing at eacz portdll‘?)lr?% EI guresoi 09{86 %g I gur ié%“ﬁyﬁﬂc are
vector di agidsBcoitPiRér Aitans andfsatd Mﬁin@rﬁﬁ%eax%“%ﬁ'e@yé&e% Said bl eck
di agram show ng anot her preferred enbodi nent of Figure 1. In the™~

figures, |mbdeseleet signal;nuneral s denote |ike or correspondl ng

5 a synchronizing means for synchronizing said burst flag signal with said
four times sub-carrier frequency; and

an AND gate for receiving and ANDing an outputs of said
synchionizing means and said fourth multiplexer.
10
The invention extends to a camera provided with a digital encoder
according to any of the preceding aspects of the invention.

For a better understanding of the invention and to show how the same
15  may be carried into effect, reference will now be made, by way of example

only, to the accompanying diagrammatic drawings, in which:

Figure 1 is a schematic block diagram of one example of a digital
encoder according to the present invention; L
20
Figure 2 is a block diagram showing a preferred embodiment of Figure

Figure 3 is a detailed block diagram of a burst generator shown in
25 Figure 2;

Figures 4A to 4H are waveforms appearing at each portion of Figures
1 and 2;



e g

parts. 10 Referring to Figure 1, a:time-division digital colour
difference signal RY/B-Y is applied to a dermultiplexer 1 and separated
- into two colour difference signals B-Y and R Y. In this case, a frequency
of a clock signal CLKis at |least twice the frequency of the signals RY
and B-Y, in order to separate the colour difference signals B-Y and RY
w thout distortion. The 15 two signals R Y and B-Y transmtted fromthe
denmul tiplexer 1 are supplied to a sub-carrier frequency converter 3 through
a lowpass filter 2, and converted into a &ub-carrier frequency. The
frequency converted signals are supplied to a digital -nodulator 4 to be
nodul at ed. and conprRigarss SA to S€harevector diagranss showing phases of wbutstsignaly
~sub-carrier frequency FSC and a tw ce sub- 20 carrier frequency 2FSC. A
nmodul 4t ed. andapgnpressed signal -is provided to a chroma encoder 5. A burst
generating circuit 8 receives, fromregisters 6 and 7, data having phase
I nformation with respect to NTSC and PAL systens 25 respectively, and

Phe subcar rior | SEaiy e BlogtBiskfem Shobify ahobe? ol cpbdibedede|

ti mes subscar "Qﬁref equency 4FSC, a burst flag signal BF and a node sel ect
si gnal I\/[BE fg:,rl sel %acti ng either NTSC or PAL system The -9 - burst’

si gnal BURST, generated by the burst generating circuit 8, is provided to
_the chroma encoder 5. The chroma encoder 5, receiving output of the digital
nmodul ator 4 and t hdndthesfiganesy dikepeference numerals denoteilike or corresponding

parts.

10 Referring to Figure 1, a time-division digital colour difference signal
R-Y/B-Y is applied to a demultiplexer 1 and separated into two colour
difference signals B-Y and R-Y. In this case, a frequency of a clock signal
CLK is at least twice the frequency of the signals R-Y and B-Y, in order to
separate the colour difference signals E-Y and R-Y without distortion. The

15  two signals R-Y and B-Y transmitted from the demultiplexer 1 are supplied

' to a sub-carrier frequency converter 3 through a low-pass filter 2, and
converted into a sub-carrier frequency. The frequency converted signals are
supplied to a digital moduiato_r 4 to be modulated and compressed in response

N\, to a line alternate signal LALT, a sub-carrier frequency FSC and a twice sub-
20  carrier frequency 2FSC. A modulated and coxﬁpressed signal is provided to

a chroma encoder 5. .

A burst generating circuit 8 receives, from registers 6 and 7, data

.havihg_ phase information with respect to NTSC and PAL systems

25  respectively, and generates a burst signal under control of the line alternate
signal LALT, the sub-carrier frequency FSC, the twice sub-carrier frequency
2FSC, a four times sub-carrier frequency 4FSC, a burst flag signal BF and

a mode select signal MODE for selecting either NTSC or PAL system. The



— — " "

chrom nance signal [err] in response to a fade signal FADE, a conposite 5
bl ank signal C-BLK and a gain signal GAIN. Mreover, a |um nance signa
[err] is sent to a | um nance encoder 10 through a | owpass filter 9, and
the | um nance encoder- 10 generates a digital |um nance signal Yout 'in
response to the fade signal FADE, the gain signal GAIN, a conposite
synchroni zi ng signal G SYNC, the conposite bl ank signal C BLK and a

| um nance control 10 signal YC. Referring to Figure 2, there is shown one
exanpl e of a preferred enbodi ment of FRygure 1. Signals B-Y and RY
separated fromthe denultiplexer 1 are supplied to | owpass filters 21 and

22 for fil ' q f m | %il?ill e lif a
frequency Q‘E’F‘o%&f@%ﬁﬁ oé ﬁeﬁebyis_npu lﬂg?g%'gﬁrﬂg?#a |;{i?’§? nodu egtor_ 4
and a sub-tgathei €liromis enesder i EThOchréinaténcalet S, aectivitigontput of dhieal. Jjo be
nodul at ed can not be nodul ated. Therefore, the frequencies of separated

si gnal s R-digitall modulatar 4 sanekithe ebyrst osigeat BURSKI; producesr iacdigitalquency
t hrough suh-carrier fre cy.converters 20 31 a % and then, the
convert ed GTGRUNANCE; 8@&%?&95‘ fespanse Jp dade rﬂ&!@i .2 |GompRsitec ase,

direcrdy <pR sard SBL i Sndpel AT, MoRRE hIAREIGYendt, .

output i Og is" SethWe Iiifhafidé enBbdér’ 0 UARGUEIE 8 ToW-pids fillet 9, id fhed o the

mul tipl exer*41 via an exclusive OR gate 42 together"wth a [ine 2
al t er nat e luiminshcd éncoder 110t genesatys aadigitak hninance signdl Youtlia mgﬁ@lstyst em
the line alternate signal LALT is at the logic "low' state, and the
excl usi ve torthgafiade signal FADE, the gain signal GAIN, a composite synchronizing
signal C-SYNC, the composite blank signal C-BLK and a luminance control ~

10  signal YC.

Referring to Figure 2, there is shown one example of a preferred
embodiment of Figure 1. Signals B-Y and R-Y separated from the
demultiplexer 1 are supplied to low-pass filters 21 and 22 for filtering

15  frequency of separated signals B-Y and R-Y. If a frequency (clock frequency)
of the input signal of a digital modulator 4 and a sub-carrier frequency are not
identical to each other, a signal to be modulated can not be modulated.
Therefore, the frequencies of separated signals R-Y and B-Y are respectively
converted into sub-carrier frequency through sub-carrier frequency converters = —

20 31 and 32, and then, the converted signals are supplied to the digital
modulator 4. In this case, while the output signal from the sub-carrier
frequency converter 31 is directly supplied to a multiplexer 41 of the digital
modulator 4, the output signal from the sub-carrier frequency converter 32 is
applied to the multiplexer 41 via an exclusive OR gate 42 together with a line

25 alternate signal LALT.

If the digital encoder is used in the NTSC system, the line alternate
signal LALT is at the logic "low" state, and the exclusive OR gate 42



chroma encoder

- 10- operates as a buffer. However,. if ‘the"digital encoder is used in the
PAL system the line alternate signal LALT is alternately at the logic
"high" and "l ow' states every horizontal synchronizing signal.

Accordingly, the exclusive OR gate 42 operates as a buffer and an inverter
alternately, so that 5 the | evel and phase of the signal RY are
alternately inverted and not inverted every horizontal synchronizing
signal. The nultiplexer 41 réceives the output signal of the sub-carrier
frequency converter 31 and the output of_ e exclusive OR gate 41, and 10
operates in response to the signal 2FSC produced froma frequency divider

11 or di vidi pgetuley 5 ABAAFSCBYCLAE: it Wl ABIE eHEdER BRI thETA N

the output sig exer 41, suppPies the out put thereof to a
mul ti plexer. Sgystem, fthe mmmmcn%mw iscalpsmnately at the logio Mhigh’Sand
produc®d froma frequency divider 12 for dividing the signal 2FESC by two.
15 That is, "ldve" estatesseveryOrhogizoatal 3 sypchranizing: ssignali. nv dxcocordingly, ithef er
when the signal FSCis_ at t | ogic "high" .or logi¢ "low state, so that
the | evel andepsieIR gate 4 nerates 28 acbufion ansl g3 dnve -raalgraﬁtebbrﬁoﬁ@ay
i nverted gnd. gQotq| r 0, | | - nd
RY ar e ddgi ¢ B VR At BfiasSF fhe sl R-YoRelerbeely IR AN R tnberiod U
the chroma en 9%@; aizo gm hiizidg §ioRall put thereof to a mixer 53 of the
¢ ilI!l restggln e t(k)'btheﬁé]age signal FADE, the conposite bl ank
signal CBLK and the gain signal GAIN. On the other hand, the registers 6

and 7 having phase _information of 25 the burst- signal are connected to a
nul ti pl exer 82 of fllke multiplexencthinescives rthei output hsignah of the tsuh-earrigni ch

oReKales |1 | EeRRARe, Onved S1Cu Gk B xukivd OR "fud &, Bha
10  operates in response to the signal 2FSC produced from a frequency divider 11

for dividing the signal 4FSC by two. An exclusive OR gate 43, receiving the

output signal of the multiplexer 41, supplies the output thereof to a

multiplexer 51 of the chroma encoder 5, in response to the signal FSC

produced from a frequency divider 12 for dividing the signal 2FSC by two.

15  Thatis, the exclusive OR gate 43 operates as an inverter or a buffer when the

| signal'FSC is at the logic "high" or logic "low" state, so that the level and

phase of the output of the multiplexer 41 are alternately inverted and not

inverted. As a result, colour difference signals B-Y and R-Y are digitally

N modulated in the digital encoder. The multiplexer 51 of the chroma encoder
20 5 supplies the output thereof to a mixer 53 of the chroma encoder 5 in

- response to the fade signal FADE, the composite blank signal C-BLK and the

gain signal GAIN.

On the other hand, the registers 6 and 7 having phase information of

25  the burst signal are connected to a multiplexer 82 of the burst generating
~ circuit 8 through a switch 81 which operates in response to the line alternate

- signal LALT. If the digital encoder is used in the NTSC system, the line
alternate signal LALT is at the logic "low" state and output terminals X1, X2



alternate signal LALT is at the logic "low' state and output term nals X1,
X2 of the switch 81 are coupled to the input termnals L1, L2 so as to
transmt data of the registers 6 and 7 to the nultiplexer 82. However, in
the PAL system the line alternate signal LALT is alternately at the |l ogic
"high" and the logic "low' states every horizontal synchronizing signal,
and output 5 termnals X1, X2 of the swtch 81 are alternately coupled to
input termnals H, H2 and input termnals L1, L2, so that the | evel and
phase of the outputs of the registersyp_and 7 supplied to the multiplexer
82 are inverted every other horizonta} synchroni zi.ng signal. The output of

the multi “%i ' t : @#Bgt t W th the
sub-carri y%gquencﬁl é?é@b*lﬁ%(}e @ﬁi‘@@adsé@,hyl t léqé?gﬁ?ls @ 'S 5t t he
logi ¢ "hi data 6f #ie regibere 6Cand 7V e finiléplexerB2 aHowever 2fn ity PALET , ' #nd
if it is at the logic "low' state, the exclusive OR gate 83 operates a%$ a
buf f er. Taystemyrthe lisienalternate signgluLALIT is elternately iat ¢heologjat“higle' and changed

in its phase . and vel every horizoptal synchronizing,signal, the phase and
| evel of mlmkfgwémwarwemjmwlﬁvﬁ@ws% » a9dneuPEd by the
excl ugi ve o 3y Vi by 2] ting a
bur st Ssi PRI T¢ X7 of ¥ bt Al db Wicthp T EORIBA o5 Inp B shRRE ' 10
line alte t ' @Iﬂu Si thiSthe ' and the
si gnal &Eﬁ%%ﬂ@hﬁ' ur sltlﬂg%l'lgl?r?al sel elg}’éelcbﬁrfﬁ{)?ﬁdgieg’@aﬁgéﬁgr PAL
syst em i nof ke tegisters)6 and Ftsuppléd to themultiplexerdB2 ive inverted e9ery othee chr orma

encoder 5 and m xed with the output signal of the nultiplexer 51 of the
chroma enbonigental syachrenizing si dihgiougput of the multiplexer 82 is supplied
to an exclusive OR gate 83 together with the sub-carrier frequency FSC. In hdd
10 this case, if the signal FSC is at the logic "high" state, the exclusive OR gate

83 operates as an inverter, and if it is at the logic "low" state, the exclusive

OR gate 83 operates as a buffer. Therefore, since the output of the exclusive
OR gate 83 is changed in its phase and level every horizontal synchronizing
signal, the phase and level of the burst signal are adjusted.
15
A signal BURST’ generated by the exclusive OR gate 83 is provided
to a burst generator 84 for generating a burst signal BURST suitable for
NTSC and PAL systems, in response to the line alternate signal LALT, the
signal 4FSC, a burst flag signal BF and the signal MODE. Thus, the burst L
20  signal selected for either NTSC or PAL system in the burst generator 84 is
supplied to the mixer 53 of the chroma encoder 5 and mixed with the output
signal of the multiplexer 51 of the chroma encoder 5, to generate the digital

chrominance signal C,,.

25 A detailed example of the burst generator 84 is illustrated in Figure 3.
The signal BURST’ is fed to multiplexers 842 and 843 through an inverter
841. Output of the multiplexer 843 is supplied to a mixer 844 in response to
the line alternate signal LALT. The mixer 844 combines the output of the



chrom nance signal [err]. 25 A detalled exanple of the burst
generator 84 .is illustrated in Flgure 3: The signal BURST' is fed to
mul ti pl exers 842 and 843 through an invertér841. Qutput of the nultiplexer
843 is supplied to a mxer 844 in response to the line alternate signal
LALT. The m xer 844 conbi nes’ the out put of the -12- multiplexer 843 with
the signal 4FSC, and the output thereof is applied to the multiplexer 842.
The 'nmul ti pl exer 842 receives the outputs of the inverter 841 and the m xer
844, and generates the output of the invdqRter 841 to an AND gate 845 in
response to the signal MODE. Meanwhile, the burst flag signal 5 BF in an

active stat e riultiphéxe Mﬁmﬂhésﬁgl 4FsmcdndCthemepumhMos appliead to'theC

t hrough a synchronl zing circuit and supplied to one |nput term nal of

an ANQ'gat e ameltipléxear8424i The multiplexer B42 secaives the autputspithe inviester 84ilnce

the signal LALT is a{ t ogic."low' siate, the, ANQ gate rece t he
out put of th@%@l%@%@%ﬂ%ﬂ%@s E;r?&'ItP‘BFOfﬁ\?d“g %is‘oﬂﬂa t 10

the o gE;’F‘SIm?é’ Ipirebnerisgdo b il MOTSE! Weatafill, e Bl fhag Wphe "
thUgtS_(la_slg pr o cegzég‘;h Nbégﬁw mﬁn?he%g ?gg‘saiﬁfﬁﬁ%ﬁ?;ﬁgh%&?mtﬁ?ﬁﬁgﬁﬂ

mul ti pl'exer amsmm ghsa § bmdmgvawmoﬂéranﬂmupphadab ongrinpubterming
signal . 15 Referr to Flg}ljre there is shown the signal 4FSC to be

supplied to tofean dérﬂlgldxgmlgqn@dsps ig sed;ig the NESE system,
respectivel Y since the signal LALT is at the logic "low" state, the AND gate 845 receives

~ the oﬁtput of the multiplexer 842 and the signal BF, and generates the burst
10  signal BURST. However, if the digital encoder is used in the PAL system,
the signal LALT alternates between the logic "high” and the logic "low" states
every horizontal synchronizing signal, so that the burst signal BURST is
produced by ANDing with the signal BF and the output of the multiplexer 842
which is inverted every other horizontal synchronizing signal.
15 | |
Referring to Figufe 4A, there is shown the signal 4FSC to be supplied
to the frequency divider 11. Figure 4B and Figure 4C show respectively
2FSC and FSC signals produced by the frequency dividers 11, 12. Figure 4D
N and 4E show the signal R-Y and B-Y respectively, to be applied into the
20 - digital modulator 4 shdwn in Figure 2. Figure 4F shows output of the
multiplexer 4. Figure 4G is a converted analog output of the exclusive OR
gate 43, for better understanding, when the digital output of the exclusive OR
gate 43 is converted into an analog waveform. Figure 4H illustrates a
waveform obtained when the analog waveform of Figure 4G is passed through
25  alow-pass filter.

- Figure 5A illustrates data of registers 6 and 7 respectively, when the
digital encoder is used in the NTSC system. The registers 6 and 7 hold the



2FSC and FSC signals produced by the frequency dividers 11, 12. Figure 4D
and 4E show the signal R Y and B-Y respectively, to be applied into the 20
digital nodulator 4 shown in Figure 2. Figure 4F shows output of the

mul tiplexer 4. Figure'4Gis a converted anal og output of the exclusive OR
gate 43, for better understanding, when the digital output of the exclusive
OR gate 43 is converted into an anal og waveform Figure 4H illustrates a
wavef or m obt ai ned when the anal og waveform of Figure 4G is passed through
25 a lowpass filter. Figure S5AillLygtrates data of registers 6 and 7
respectively, when the digital encoder is used in the NTSC system The

regi sters R-Yingompbfiest fand B-Y- component’ ofo o risirst ; Yespegtivepyt of the
burst signal, respectively. Further, since the line alternate signal LALT
i s set to Fusthergince thelins alternate signahRaAL T s settcootheshogic Jlow" state,be: -
adj ust ed sinpl.y. Hozgver, in the cag: tha}*dt he digital encoder is usedtin
i

the PAL sythepliase Qf. °tb¥3‘l signal;¢an:pe adjusted simplys| eversin, the €&scevery
Eﬁiv'fef?%a'a A R, e bl Wosed I e EA@?S&?&P&@%&E@%&@%@“Z' -
00, o1 pur SEEL TILT I valiel gveny_ Morzonpll syidiRdnjalRg gL ane R-PTC <
si gnal LALdompongtitofthe borsssigral is intverted rastshowanial Figtire SBai Ini the'PAR phase

difference of 90 when the digital encoder is used in the PAL system Burst
si gnal s P systeng 1sinae sheiphase dlifferencec betweenoburss sigoalsoBRRSTdr ande in the

PAL SYStEBURYT. fnust be mitained at 90" 2 bhtputs of regittess  8nd 7 should be
altered in response to the signal LALT. Figure 5C shows that the burst signal A
10  maintains a phase difference of 90° when the digital encoder is used in the
PAL system. Burst signals P and Q have a phase difference of 90° to each
other for use in the PAL system, and if it is desired to have burst signals of
P’ and Q’ while maintaining the phase difference of 90°, P(P,, Py) and Q(Q,,
Qy) should be changed to P’(P’,, P’y) and Q*(Q’,, Q’y), respectively. In this
15 case, the following relationships are satisfied:

Q,=P'y and P',=Q’,.

That is, this result coincides with that obtained when the outputs of the L~
20  registers 6 and 7 are altered in the switch 81 in response to the line alternate
signal LALT.

In Figure 6, another example of a preferred embodiment of the digital

encoder is shown. An exclusive OR gate 201 is used instead of the switch 81

25  of Figure 2, and operates as a buffer or an inverter in response to the line
alternate signal LALT. Moreover, instead of a mode select signal MODE
directly applied to the burst generating circuit 8, an exclusive OR gate 202 is



P and Q while maintaining the.phase difference of [err] , [err] and
[err] [err] should be changed to {err}-and:[err], respectively. tn this.
15 case, the following relationships are satisfied: [err]. That is, this
result coincides with that obtained when-the outputs of-the 20 regi sters
6 and 7 are altered in the switch 81 in response to the line alternate
signal LALT. In Figure 6, another exanple of a preferred enbodi nent of the
digital encoder is shown. An exclusive ate 201 is used instead of the
switch 81 25. of Figure 2, ‘and operates #%5~a buff&r:or an inverter in

22??8?53 nal | NCDEASi RaETibgd aBave Sibe WOeaied L hadsr ih GompatblY, U8ed an

_ | OR ' 4 - SCIs ) |

i g 1 & encodtroRh TR and P st ARERoRF SeBfBle 0 A3y bleat WPV B
Pome, _and t he s & ameHP RS (R T inB Y or R e the. T nvent ] on
have been particularly shown and described, it will be understood by those

skilled in the art_that nodifications in detail may be nmade wi thout
departi ngdfrom t heWhilgpreferned embadimentmof tlee invention have been particularly

shown and described, it will be understood by those skilled in the art that
modifications in detail may be made without departing from the scope of the

invention.

10



- 15 - CLAIMS 1. A digital encoder neans conprising: 5 a
frequency converting neans for converting a colour difference signal into a’
sub-carrier frequency; a nodul ating neans for receiving a converted col our
di fference signal and-determning a | evel and phase of said converted

col our difference signal 10 I'n response to firs ' ;a

regi ster neans havi ng phase information of a burs”mmmnﬂllmgm
generating means for receiving data of said registér freans,* an

determining a | evel and phase of saidlfwst signal in response to second
control signals; and a chroma encoder neans for receiving outputs of said
modul at i ndCEAIMS and sai d burst generating neans, and generating a

chrom nance signal 20 in response to third control signals. 2. A
digital encoder neans as clained in claim1, wherein said first contrgl
signals c ris line alternate signal.. a sub-carrier frequency and &
tvm'gce subﬂggrri‘gfﬁgwq‘?mr%%.cmﬂ”ﬁ%:gi tal encoder meaﬂs asycl ainmed in
claiml1l or 2, wherein said second control signals conprise a line alternate
signal, a sub-carrier frequency, a tw ce sub-carrier frequency, a four

ti mes Ssub- carr izfreduicityvtiverting Hieahs foregorbiesting adolowr ditféferice! stghalsi gnal .

into a sub-carrier frequency;

a modulating means for receiving a converted colour difference signal
and determining a level and phase of said converted colour difference signal v

10  in response to first control signals;
a register means having phase information of a burst signal;

a burst generating means for receiving data of said register means, and
15 determining a level and phase of said burst signal in response to second

control signals; and

a chroma encoder means for receiving outputs of said modulating
means and said burst generating means, and generating a chrominance signal Y,

20  in response to third control signals.

2. A digital encoder means as claimed in claim 1, wherein said first
control signals comprise a line alternate signal, a sub-carrier frequency and
a twice sub-carrier frequency.
25

3. A digital encoder means as claimed in claim 1 or 2, wherein said
second control signals comprise a line alternate signal, a sub-barrier
frequency, a twice sub-carrier frequency, a four times sub-carrier frequency,
a burst flag signal and a mode select signal.



-16 - 4. A digital encoder means as ctaimed in claim2 or 3, wherein said
line alternate signal is set to a given |ogic state when-the sai d—dﬁ*g'r”r"dl

encoder neans is used in the NTSC system 5 = 5, [ ans
~as clainmed in cIa|m2 or 3, wherein saldllne aIternat%‘Em G es

between logic "low' state and |logic "high" state when

encoder nmeans is used in the PAL system 6. A digital encoder nmeans as

claimed in any of the preceding clains, 2 wher ei:n. sai d nodul ati ng neans
conprise: a first exclusive OR gate for T gel ving a first signal of said
converted col ur di ffer.ence 5| nal and a,l.in lBIrF;ern and

i

determ ning a revelAgllﬁ} means, as F]raém W@rs?‘léjdl@?)l our

di-fference SI éhgl I

mul ti Fﬂ,.em ng a secon% grllglsge(t)gus%ugzé'con rtea ﬁourtﬁgfﬁﬁ’ ere ce srllcé)r(llg
transmtted fjhfansds diséd 96RO NTSORYEtet.ng means and an output of said
first exclusive OR gate, in responsé to a sub-carrier frequency; 20 a

second exclusive OR gate for receiving an output of said first multiplexer
means and _sai d sub-carr.ier frequency, eter nin and ph se of
sai d out pdt oP-sai d digital ¢omeany a‘-hﬁgh@ 2@5& GEGIY S

a1 T rst oxaneRg Sighal aleriaEh b e%hfﬂ%?és‘i‘éwb'ﬁ#tgfﬁﬂoibé{a?}ﬁé@s et

alternately agnbisid afifitd'encoder means is used in the PAL system.

6. A digital encoder means as claimed in any of the preceding claims,

10 wherein said modulating means comprise:

a first exclusive OR gate for receiving a first signal of said converted
colour difference signal an_d a line alternate signal, and determining a level
~ and phase of said first signal of said converted colour difference signél;
15 . ._ :
a first multiplexer means for receiving and multiplexing a second signal
of said converted colour difference signal transmitted from said frequency
converting means and an output of said first exclusive OR gate, in response
to a sub-carrier frequency; | |
20
a second exclusive OR gate for receiving an output of said first
~multiplexer means and said sub-c_arrier frequency, and determining a level and
phase of said output of said first multiplexer mealis, in response to said sub-
carrier frequency.
25 | |
7. A digital encoder as claimed in claim 6, wherein said first exclusive
- OR gate operates only as a buffer, or operates alternately as a buffer and an
inverter, in response to said line alternate signal.



inverter, in response to said line alternate signal. -17 - 8. A
digital encoder as clained in claim?7, wherein said second excl usive OR
gate operates only as a buffer, or operates alternatelyas a"thf'fer and an
i nverter, in response to said sub-carrier freq A di gi tal
encoder neans as clainmed in claim3 or any of m!@“‘u appendant
thereto, wherein said burst generating neans c $W *Cchi ng neans
for switching data transmtted fromsaid register neans, in response to
said line alternate signal; 10 a secod@ -nultiplexer nmeans for nultiplexing
a signal transmtted fromsaid switching neans, in response to said tw ce
sub-carri & frcydigital eneodéﬁastlehné&hicdahﬁﬂ,g%h&eﬁmai@wdumﬁemﬂmﬁg an
out put of said second 15 mul ti pl exer and sai d sub-carrier frequency;
burst gen&Rigate npamesr@mlyrasc@bu%ng @monenamalmmas Bi buffer.an amve;pR
gate and generati, n sai d burst 5| nal res onse to said |ine alternate
si gnal , sgP erm JICER Pameé'q@ Ysai d burst flag signal and

said 20 node sel ect signal. 10. A digital encoder means as clainmed in
claim9, wherein said third exclusive OR gate operates only as a buffer, or

operatses @ ter Wfd?éﬂal%cad&uﬁfeﬁﬂs 2§ eladthed 1M AN4iftl 3 drrmfye@p@laﬁﬁs Yposgi d
sub-carrier frequency. 25 . A digital encoder neans as clained in any of

t he pr ecedsrappehdantsthereto, wherem said burst generating means comprises:

a switching means for switching data transmitted from said register
means, in response to said line alternate signal; N
10
a second multiplexer means for multiplexing a signal transmitted from

said switching means, in response to said twice sub-carrier frequency;

a third exclusive OR gate for exclusive-ORing an output of said second

15 multiplexer and said sub-carrier frequency;

a burst generator means for receiving an output of said third exclusive
OR gate and generating said burst signal in response to said line alternate
signal, said four times sub-carrier frequency, said burst flag signal and said e

20 mode select signal.

10. A digital encoder means as claimed in claim 9, wherein said third
exclusive OR gate operates only as a buffer, or operates alternately as a buffer
and an inverter, in response to said sub-carrier frequency.

25
11. A digital encoder means as claimed in any of the preceding claims,
wherein said third control signals comprises a fade signal, a cdmposite blank
signal and a gain signal.



wherein said thi rd control si gnal S corrprl ses: a ‘fade si gnal, a conposite

- bl ank signal and a gain signal. - 18 -712.7. A digi tat*‘ETT’oder nmeans as
claimed in claim11l, wherein said chrona encoder nmeans co l“i“““‘“‘
conbi nati onal neans for conbining said fade signal, said m“ -

bl ank signal and said gain signal; a fifth multiplexer nears ¢ortrdcei’vi ig
and mul tiplexing outputs of said combinational nmeans and said nodul ating

means; and 10 a first. mxer neans g or conbining an output of said
fifth nmultiplexer rreans W|th sai d burst si gnal of said burst generating
means, SO as ge tfﬁéap% | “f?ﬁ

encoder meansfzz;s C #Ir h“'{sfur ﬁlc;éjlépﬂ{rllaisl v&ﬁere hl eagtn one

frequency di drdedef g[eagg\doﬁpﬁgeg_sub carri e_r frequency by a gi ven nunber.
14. Axigital encoder neans as claimed in claim 13, wherein said given

nunber” is two. 20 15. A digital encoder neans as clainmed in claim3 and
claim6, 7 or 8, wherein said_ burst generatl ng neans conprises: a fourth
excl usi ve OR gat e & 6pmbiuati onahgxe&na @&é‘lﬂﬂbmg@%dn@dﬂéﬂﬁlaéf said compasitest

register a f saidr ,and said line alternate signal; a
second Bﬁé@%? gPé‘gﬁQ&f }& g@’é‘e?‘& and nul tiplexing an out put
a fifth multiplexer means for receiving and multiplexing outputs of said

combinational means and said modulating means; and

10 a first mixer means for combining an output of said fifth multiplexer
means with said burst signal of said burst generating means, so as to generate

a digital chrominance signal.

13. A digital encoder means as claimed in claim 12, further comprising at
15  least one frequency divider for dividing a sub-carrier frequency by a given

number.

14. A dlgltal encoder means as claimed in claim 13, wherein said given
number is two.

20 | |
15. A digital encoder means as élaimed in claim 3 and claim 6, 7 or 8,

wherein said burst generating means comprises:

a fourth exclusive OR gate for receiving and exclusive-ORing data of
25  a first register means of said register means and said line alternate signal;

a second multiplexer means for receiving and multiplexing an output
of said fourth exclusive OR gate and data of a second register means of said
register means, in response to said twice sub-carrier frequency;



of said fourth exclusive OR gate and data of a second register neans of -
said regi ster nmeans, in response to said tw ce sub=carrier frequency

19 - a second inverter neans for inverti ng said s ‘mt“] ncy; a
fifth exclusive OR gate for receiving and excl u3| ﬂ“&“\‘“m of said
second inverter and said node sel ect signal; excl bisive OR gate
for receiving and excl usive-ORi ng outputs of sal d fifth exclusive OR gate
and said second nultiplexer nmeans; and a burst generator neans for
receiving an output of said third exclsive 10 OR gate and generating
said burst signal in response to said |line alternate signal, said four
times sub- car r R&eCOR dunaTter meansfordnyenting said subiagneier frequeney;di gi t al
encoder neans as clained in claim9 or 15, wherein said burst generator
nmeans conprises: 15 a first inverter neans for inverting said output q‘f}

said third excl t ng and
mul ti pl exing oum %ﬁs% %té ITH ?%({Ewlhg ?w"#&g‘?}g%{g@ d’g @%ﬁt
excl usi veofkhidadeRond invEEEIOAKE sdidl 1h8dél stleBEsi Fhﬁler nate signal; a second
m xer means for conbining an output of said Thi rd mul ti pl exer with said
four Hinmes sub-carrier frequency; 25

a third exclusive OR gate for receiving and exclusive-ORing outputs of

said fifth exclusive OR gate and said second multiplexer means; and

a burst generator means for receiving an output of said third exclusive Y,
10 OR gate and generating said burst signal in response to said line alternate
signal, said four times sub-carrier frequency and said burst flag signal.

16. A digital encoder means as claimed in claim 9 or 15, wherein said
burst generator means comprises:
15
a first inverter means for inverting said output of said third exclusive
OR gate;

a third multiplexer means for receiving and multiplexing outputs of said
20  first inverter means and said third exclusive OR gate, in response to said line

alternate signal;

a second mixer means for combining an output of said third multiplexer
with said four times sub-carrier frequency;
25 |
a fourth multiplexer means for receiving and multiplexing outputs of
said second mixer means and said first inverter means, in response to said
mode select signal;



a fourth nultiplexer means for receiving:and nultiplexing outputs of said
second m xer neans and said first inverter.neans, in-responseto sald Tode
sel ect signal; - 20 - a synchroni zing nmeans for syn Ingil ' ur st
flag signal with said four times sub-carrier frequencymﬁmwgtwmﬂ for
recei ving and ANDi ng an outputs of said 5 synchroni z - ane sald
fourth multiplexer. 17. A digital encoder substantially as hereinbefore

described with reference to Figure 1 of hﬂe acconpanyi ng draw ngs. 10 18.
A digital encoder substantially as herel fibefore described with reference to

Craures 1 Lo 3 o i fitng il B inRor S OU P Pl S
Figures 1 tofwwégﬁbsﬂrﬁegﬁﬁﬁePQMG of the acconpanyi ng draw ngs. 15

20. @gbanera pr ovi encoder according to any of the
precedi ng cl ai ns.

an AND gate for receiving and ANDing an outputs of said

5  synchronizing means and said fourth multiplexer.

17.  Adigital encoder substantially as hereinbefore described with reference

to Figure 1 of the accompanying drawings.

10 18. A digital encoder sﬁbstantially as hereinbefore described with reference
to Figures 1 to 3 or Figures 1, 3 and 6 of the accompanying drawings.

19. A digital encoder substantially as hereinbefore described with reference
to Figures 1 to 5 or Figures 1, 3, 4, 5 and 6 of the accompanying drawings.

15
20. A camera provided with a digital encoder according to any of the

preceding claims.



