2262857 DI G TAL ENCODER The present |nvent|on relates to a d|g1tal encoder,
and is concerned particularl Ithough not- exct usi-vely with a digital .
encoder for use in ad ra. Recently, caneras have tended to
be converted fron1analsgtéz§ |ﬁ$5§$ﬁlgital systens. As a result, a
digital encoder for processing digital chrom nance and | unminance signals
and generating a suitable burst signal is 10 demanded for use in a
digital canera, and such a digital encoder may be applicable to a
surveillance canera, a canmera for.use in indystry or home, etc. Preferred
enbodi ments of the present invention aimto provide a digital 15 encoder
for podul ating the | evels and phases 9 gnce signals. It is an
another aimto provide a conpatihle r use in both NTSC
(National Television System Conmittee) and PAL (Phase Alternation by Line)
systens by variegating the | evels and phases of col our 20 difference and

burst signals.

Accor dThe present invpation atlatée tpracdigital ienceder,oand ds diogicerried

encoder includes a freque % converting circujt for_ converting a colour

di fference si gnaibartlﬁ
| evel and phase of a converted col our difference signal
0 f%"é‘? acontrol signals, and a burst generator deternines a

det erm nes aq
I n response

ugh noteexclusivelywith axdigital engodesdar usein a digital

| evel and phase of the burst signal in response to second control signals.
A chroma encoder receives outputs of '

10

15

20

Recently, cameras have tended to be converted from analog systems to
dxgltal systems. As a result, a digital encoder for processing digital
chrominance and lummance signals and generating a suitable burst signal is
demanded for use in a digital camera, and such a digital encoder may be
applicable to a surveillance camera, a camera for use in industry or home,

etc.

Preferred embodiments of the preserit invention aim to provide a digital

.encoder for modulating the levels and phases of colour difference signals.

It is ah another aim to providé 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

difference and burst signals.

~ According to an aspect of the present invention, a digital encoder

-includes a frequency converting circuit for converting a colour difference

signal into a sub-carrier frequency. A digitai mo_dulator”determines a level
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



-2 -"the digrtal nodul ator j and the burst generator, ang generates a

chrom nancg’signal in res@nse-to third control signal@. The digital

nodul at or/of the digital encoder may invert colour 5 di fference signals

R-Y eveyy ot her horizontal synchronizing signal in response to a line

te signal. A burst generating unit of the digital encoder may

contyol, in response to the line alternate signal, a swtching operation of

daya supplied from 10 registers, so as to determne a | evel and phase of

~ tHe burst signal. According to another as@ect of the present invention
there is provided a digital encoder neans conpri sing:

frequency contherdigitgl madlﬂalbmrardoﬂmdnumhgenemtﬂrommdogdﬁeeateacaechra;nmanwt 0 a

sub-carrier frequency; a nodulating nmeans for receiving a converted col our

di fference si$jgnal uhtpsnemmﬂuﬁbcanﬂrel/@gnalﬁd phase.of said.converted

col our difference signal 20 in response to first control S|gnals a

regi ster nmeans having phase information ofa burst signal; ‘a‘burst

generating means f d 5
determning a | eve?ﬁangf%%aglsé‘ﬂ)d?1 sal gészggtdirl gha &Pg@f:@% nz‘%’g %oelgglr'ld
control s§gnadifferafict signald R-Y &ery BtherRsiiontdmgynehionizing siinal i reyponss s of

sai d nodul ati ng neans and sai d burst generatl ng neans, and generatl ng a
chrom nance siogm;ﬂne alternate SIgnal . e S

- A burst generating unit of the digital encoder may control, in response
 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 mventlon there is provided

a digital encoder means- compnsmg

15 - . afrequency converting means for converting a colour diffei'ence Si_g_nal

©_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"; .

. aregister means having phase information of a burst signal;

a burst generating means for receiving data of said register means, and
25 determmmg a level and: phase of- sa1d burst signal. in response to second

- control s1gnals and:-.



in response to third contrgl signals. 5 Preferably, said fi
control signals conprise ‘ine alternate signal, a subacarrier freq
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 tines 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 when the said digital encoder neans is
used in the NTSC system 15 Prengany, said line alternate signa
alternates between logic "low' state and logic "high" state when the said
di gi tal encoder megnghromeleffode? fefind*Aor THELiOM goghgslﬁ& Y YaidSicdulating
nodul ating neans conpri se: first exclusive ate for recelving-a
first signal mbtansand saadvlamege ﬁn%mhahs,eaudwgermgn la chirdminandeesignal
alternate signal, and determning a |evel and phase of said first signal of
sai d convert ¢t xesponse to third controksignals; 25 a first nultiplexer
means for receiving and nultiplexing a second signal of said converted
colour difference signal transmtted from said'frequency converting means

and an oug put of t -carrier
frequenc;g -4- Sﬁa%{:dgi %ﬁ%%‘t’%ﬁ@lﬁﬁf%rsﬁé@eﬁﬁgéﬁn %of
sai d first muuplgdreier rﬁé@%&y%@ dsﬁk'iée%\hb-@a%hbi“ffeduhﬁéyency, and

determning a | evel and

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:

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;



out put of sﬁd fi_rSt mul ti pl exer neans, .in response to said

phasé of -sai

sub- carrigr frequency. S5%Preferably, said first excl #ive OR gate operates '
only as buffer, or operates alternately.as a buffer and an inverter, in
respon to said line alternate signal. 10 . Preferably, said second

exclugive OR gate operates only as a buffer, or operates alternately as a
buf {r and an inverter, in response to said sub- carrier frequency.

Prgt erably, said .burst generating neans conprises: 15 a switching neans for
¥0i tching data transnitted from said regidter neans, in response to said
1ine alternate signal; a second multiplexer neans for multiplexing a signal
transmitted from 2@ second exélusiven@Rrgates fon.receiving ant outpitdof \saud: first
sub-carrier frequency; a third exclusive gate for ,exclusiyve-QRing a

out put .of sai mt@%nlsmm$ ARG KL .:r%h}ﬁ%? _-ﬁmp-anéﬁemﬂmcﬁvggmf
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signal, sai 'd'-f:ﬁ‘tl‘fert. nc?ub-’ carrier frequency, said burst flag signal and
said node sel éct signal. °° -5- Preferably, said third exclusive OR gate
operates §nly as .a buffer, or ... ... .. L |
_ Preferably, said ﬁrstre;gclusi{\:{t_a.QR: 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 in_yertc_r,in :esponSe to said sub-

carrier frequency.

Preferably, said burst generating means comprises:
- .~ a switching means for switching data transmitted from said register
- ...means, in response to said line alternate signal;
a second multiplexer means fo_r_multiplexirig a signal transmitted from

20 .said switching means,'-_,in:re8pon$es_'tq-:.said-nvice sub-carrier frequency; N
- a third exclusive bR gatﬁ for exclusive-ORing an output of said second

multiplexer and said sub—é_a;"ri.er-frgqugncy;j R

25 a burst génﬁfatog;-mgéns -fion}receivi_ng an _(_")u__tput__ of said third exclusive
OR gate and generating said bgrst_éignal_in response to said line alternate
- - signal, said four time§'~sub_-.carri¢'_r frequency, said burst flag signal and said |

:3m0de--se1ect--§ign$1;; D eI U



operates alternately as abuffer and an inverter, in response to sanNd,
sub-carrier frequency. 5 : Preferably, said third control sign
conprises a fade signal, a conposite blank signal and a gain signal
Preferably, said chroma encoder means conprises: 10 a conbinati
means for conbining said fade signal, said conposite blank signal and sail
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 nmeans for conbining an outputgaf said fifth nultiplexer neans
with said burst signal of said burst generating neans, so as to generate a

di gi tal chroni nancPreféfaby, sai@ third exclusﬁe@@khgﬁb OPRFAIES DNl AS' 8 RGO Ve My
further conprise at |east” one frequency divider for dividi'ng a sub-carrier
frequency by apegatesaltermdtely.asir nifferadrid/an awerter,i inmesponsedo sail sulscartfer

Sai d burst generating nmeans nmay conprise: a fourth exclusive OR gate for
receiving an N¢Y¥i ve- ORi ng data of a first register neans of said

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

gate and glata of aPr%?&&B&Bf $8id° Hird ’T&iﬁ%l%@iis%&ﬁﬂﬁ-&b?ra "EGadBSsighlll, a

response to said twce s carrier frequenc
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 gene—rating means, soO 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 cxclusi§e-ORing data of

a first register means of said register means and said line alternate signal;



5 = - a gecond invert nmeans for.. inverting sald‘iub carrier
frequency; /A fifth exclusigle OR gate for receiving an®excl usive- CRlng an
out put of/said second inverter and said node sel ect signal; 10 ' a
third exclusive OR gate for receiving and excl usive-ORi ng outputs of said
[ xclusive OR gate and sai'd second multiplexer neans; and a burst

' gene ator neans for receiving an -output of said third excl usive OR-gate and

( rating said burst signal in response to said |l'ine alternate 15

vgnal , said four times sub-carrier: frequgncy and said burst flag signal
referably, said burst generatar neans conprises: a first i nverter neans
for inverting sai dyQeddd ntfltipRRker HEa'hg for geciviod &l mudRpRaisg af &hgﬁ@'
mul tipl exer ‘means for receiviing and multiplexing outputs of sald fi
i nvert er. nearof saidl foarth exclusiveeOR gatevendutgaifen sécondaegisteremieans of daid ne -

alternate signal ; . 25 a second mixer means for conbining an
out put of salmgzsmmems,nrqoreémsmwdawm&:h—camm'sﬁewasr|er
. frequency; -7 - a fourth nultiplexer means for receiving and

mul ti pI exi ng outputs of said second mixer means and said first inverter

moans. for synehr o %%r%ﬂ;argﬂgu@ﬁ?éa?%‘?gﬁéﬁ 7 i “5"%0%%3@&?93”' e

sub-carrier frequency; and

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

~-.of said second inverter and said mode select signal;
w :

10 - athird '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
~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 first inverter means for inverting said output of said third exclusive

20  OR gate; | o
~ a third multiplexer means'fo_r receiving and niultiple:cing outputs of said
first inverter means and said third exclusive OR gate, in response to said line

‘alternate signal; ...

a second mixer. meatis' for combining an output of said third multiplexer

- with said four times sub-carrier. frequency,



neans

an AND gate for receiving and ANDi ng an outputs of said synchronizi N\g
i ded

and said fourth multiplex@® 10 The invention extends‘?b a canera pr
with a digital encoder according to any of the precedi ng aspects of t
i nvention. For a better understanding of the invention and to show how Whe
sanme 15 may be carried into effect, reference will now be nmade, by way
exanpl e only, to the acconpanying di agranmatic drawi ngs, in which: Figure
is a schematic bl ock di agram of one exanple of a digital encoder according
to the present invention; 20 Figure 2 is-a.block diagram show ng a

preferred enbodi nent of Figure 1; Figure 3 is a detailed block diagramof a

burst generator ShOpsLAN : ; i;@éﬁi@ﬁlg‘lﬁld

appearing at eachmgort [ or??lgPp [ gglr'llg?r% fgﬁ 2; - 8- %@&%@%@Kﬁ)&%?are
vect or di agr sail sévond gidkersaeans and vaid first ivetter anehns, in response to said
Figure 6 is a bl ock diagram show ng another preferred enbodi ment of &'
Figure 1. |nmode sélgesignal;i ke reference nuneral s denote |ike or
correspondi 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
synchfonizing 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;

20
- Figure 2 is a block diagram showing a preferred embodiment of Figure
1; ' ' i
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;



part's. 10 , Referring to Figure 1, a tine-divisSqaon digital colour
..difference/signal R Y/ B-Y®s applied to a denultiplkex® .1 and separat ed
into two Lol our difference signals B-Y and R Y. In this case, a frequency
of a clofk signal CLK is at |least twice the frequency of the signals RY
and B-Y, in order to separate the colour difference signals B-Y and R Y
wi.t hgAt distortion. The 15 two signals RY and B-Y transnmitted fromthe
nyftiplexer 1 are supplied to a sub-carrier frequency converter 3

ugh a lowpass filter 2,- and convert@-into a sub-carrier frequency.
e frequency converted signals are supplied to a digital nodulator 4 to be
- @®dul at ed and: conpFigsres Sidnto 3G prervectbpdiagrams showingpliases ofaburstsignala.
Sub-carrier frequency FSC and a twi ce sub- 20 carrier frequency 2FSC. A
nndulated-ahdmmbﬁpr6§59d'sighﬁP*?sﬁﬁTOVided to a chroma encoder- 5. A burst
generating.circuit 8 receives, fromregisters 6 and 7, data havi ng phase
information with: respect to NTSC-and PAL “systens 25 - respectively, and

generates a burst gignale qindey o of the | . | T,
the -sub-carrier frgiﬂ‘{e}gc@ﬁ%@:o*@gﬁé\%%g‘%%@-%c%ﬂrdrifﬁeeﬁ%?éerg@e?\g@oglﬁgé?{_ékf our
tinmes su-b5.éarpigqfféf1r.eque.ncy-~=.4FSG:,j'__-aj bur st .-fl.ag-.-si gnal BF and a node sel ect
signal MODE for selecting 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 qQutput of the digital
modul at or~ 4 and t hin Mg figuseyridke pefesmeenumerals dengieglikejor corresponding
:\.-/- o ' : . . [ . .
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
i difference signals B-Y andR«-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
e “séparate the colour differénce signals B-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 frequehcy.' “The frequency converted signals are
"*supplied to a digital modulator 4 to be modulated and compressed in response
to a line alternate signal LALT, a Sub&canier frequency FSC_and a twice sub-
20 - carrier frequency 2FSC. A modulated and compressed S'ignal. is provided to
" achroma encoder5.” . o u i -

o ‘A burst generating circuit 8- receives, . from- ;egisteré ‘6 and 7, data

" having phase '-'i'nfdr'métioh*j‘-with-; resp'é-ct-'- to NTSC.-and  PAL syétems

25 respectiizely, and generafes 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-cfrier frequency 4FSC, a burst flag signal BF and
o a mode select signal MODE:for selecting either NTSC or PAL system. The



chrom nance signal [err] [n response to a fade signal _FADE, a conp
bl ank signal C BLK and a in signal GAIN. Moreover, a'luninance sig
* [err] is sent to a |um nance encoder 10 through a | owpass filter 9,
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 enbodinent of Figle 1. Signals B-Y and RY
separated fromthe denultiplexer 1 are supplied to | owpass filters 21 and

22 for filteburst signal BURST rgenendted dyathe thutstsgemeratingSeircain @, s provitied
frequency (cl ock frequency) of the i nput signal of a digital nodulator 4
and a sub- carteithe chromacersoder &.nofha ghrama gncederedc recsiving, onatpgtg:ﬁatheto be

Sﬁgﬁéﬁtﬁe?z_ v 4 g, ¥ d%'g?%ﬁ%pﬁl& Tt ovenn ARST bty Zf Ca! Righincy
converted si GHESanc SBRA"C o fisbShte & o falk AR FADE] o Plfhpoblif

whi | e thg outhpaik tgaaﬁC-BLmhﬁd]agwb sighal GAIN, rMéﬁ@Mﬁr C® Nfiriantce
directly supplied a nultiplexer 41 of the digital nodul at or 4, the

out put si gnalYygrisrsenh ¢éo suluminanée encodequkh through e lowspase ﬁltera@,phnéctheo t he

mul ti pl exer 41 yia an exclu ve OR gate 42 together with a line 25
al ternate si dwamnanseencod i@ neratey a digital dpminance signal Yout § nrsc;mpseem

the | | t I t {he | W' _stat h
exgl U|S|nsea %336%?5% Sighal %E the gain sexgnﬁgf}m %' composite s izi nizing
signal C-SYNC, the composite blank signal C-BLK and a luminance control e
- 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.
ﬁerefore, 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



T

as a buffer ; Fbmever if the digital.enggder is used in the
'the l'ine alteﬁ'ate S|gnal LALT is alterMately at the |ogic
"high" apd "l ow' states every horizontal synchronizing signal

AccordiAgly, the exclusive OR gate 42 operates as a buffer and an inverter
alterpately, so that 5 ~the level and phase of the signal RY are
fnately inverted and not inverted every horizontal synchronizing

nal . The mul tipl exer 41 receives the output signal of the sub-carrier
requency converter 31 and the output of-168e exclusive OR gate 41, and 10
oper at es in response to the signal 2FSC produced froma frequency divider
11 for divi di. operdtes as gnbufféeESCHowever,. if Atheedigitak eneodﬁ igauseddin the PALI ng

o o 53y gemy e dinecplterahie sgnal ‘éwff‘fsﬁgm"es tely of b lagi, Bighsend

d d f f di d 12 . f 4 2FSC b .
e hat | oo’ RIS Eye ot %xw@vu séx?ﬁam@?% ardmgl&yahmr
~ When the si gnek 1E§&e' Ra%atébﬁ W&; ae'a%h fﬂh‘invér%‘i‘alﬁérﬁ& t

the | evel and ase o} e out exer 41 are t}é’r nately
i nverted jnd- tlsdleval/end pHase/of ﬂnersiigndltR-YbﬁPwalterdalbl)ermdmtanﬁeﬁednd
R-Y are digitally nodulated in the digital encoder. The multiptexer 51 of
the chroma enevesyr hazontsl synobirogigingnsigoak.put -t hereof to - a mxer 53 of the
chroma encoder 5 in response to the fade signal FADE, the conposite blank
signal C BLK'and the—gain signal GAI'N' On'the other hand the registers 6

it plloxer g5 or - aE BiEble3ar AL ecekH g bl hﬁgﬂéﬂq%ﬁ%"%ﬁﬁ‘%‘iﬂxﬁ
operates in rHRAABAE) (cBnvEMer B1Cakd R 'b%ttﬁkxtsbﬂ@ﬁé exbhikive OR 'gatdi 41! 3hd

encoder is usedin the NISC system the I'ine
- 10 - - operates in response to the signal 2FSC produced from a frequency divider 11

PAL syster

- - -for-dividing the signal 4FSC:by two.. An exclusive OR gate 43, receiving the
o output ‘signal of the 'mulﬁ_p“l'exer' 41, - supplies “the output thereof to a
- :multiplexer 51 of the ‘chroma encoder 5, in'-respohse 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 buffef when the
- - - signal FSC is at the logic "high" -or logic "low" state, so that the level and
~ phase of the output of the .mul_ﬁj)lexer 4] “are ‘alternately inverted and not
inverted. ‘As a’ résixltf; colour differenée signéls B-Y and R-Y are digitally
modulated in the digital encoder. “The multiplexer 51 of the chroma encoder
20 5 supplies the output the'rébf" 'to-'=‘a" mixer 53 of the chroma encoder 5in
response to the fade sxgnal FADE ‘the: composne blank s1gna1 ‘C-BLK and the '
: gain sxgnal GAIN. EERRE R e ‘ '

On the other hand, the .fegisters 6 and 7 haviﬁg phase information of

25 the burst signél afe'connected 't65a"=multiplexer 82 of the burst generating
- circuit 8 through a sw1tch 81 whlch operates in response to the hne alternate
R _-s1gnal LALT. 'If the’ dxgltal encoder is used in the NT. SC system, the line
¢ alternate signal LALT is at the logic "low" state and output -termmal_s X1, X2



alternate signal LALT is at the logic "low' state and Qutput term naNs X1,
X2 - 11 - of the switch 81 are coupled to the input *ermnals L1, SO
as to transmt data of the registers 6 and 7 to the nmultipl exer 82.
However, in the PAL system the line alternate signal LALT is alternatel
at the logic "high" and the logic "low' states every horizontal

synchroni zing signal, and output 5 termnals X1, X2 of the swtch 81 are
alternately coupled to input termnals HL, H2 and input termnals L1, L2,
so that the level and phase of the outputkl of the registers 6 and 7
supplied to the multiplexer 82 are inverted every other horizontal

synchr oni zi ngofsthenswitclr8d ane: conpled to the input itermainals Bb, L2 soiae ko éxansmitan
exclusive OR gate t oget her wi th_t he sub-carrier_Jfrequency ESC. In 10
this case, if&tneo@\snmsxm 6m7ttﬁéhpdgv@p5mrﬁist ?\é’?"ﬂhemeﬁbélﬁéive OR
gate 83 oper S L0V [ P ogli.c "low'. state, the
excl usive OR 8@8@?&*@5&5 %1’1‘%“&. l??é%?%tp@ L‘sﬁ‘ﬁ?&&%m pﬂiﬁ of
the excl usi vegheR) e@w" Statdyd hRysk hfttizingV e hgont al
synchroni zi ng sigral, lt%ﬁ«e ghaseeg%? ihg%lbﬁtg]? hg bur s?gsiﬁggaﬁ g’?“er@l{ lt;}(s)t ed.
15 A sigrnsl BeRfihalg 3k X2cof the switcheB81 lane alternattly aonphdl tosinput texdnitalso a
burst generator 84 for, generatjng a_ burst signal BURST suitable for NTSC

and PAL syst &, H%an@ypmtm snlel Qes%tlh thelevel pnd phasenofi thet outputsgnal
i onal “sol ect QP drEisiR 5 Basppies 0 g Srultpleer R a5t invering iepy Gthars | &
supplied to tRe;RntEY syhthPonikihg SPAATPTRd 60 of tR hulipieder'83 s fifspiidd! PUt
to an exclusive OR gate 83 together with the sub-carrier frequency FSC. In ™~
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 ~~
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 résponse to
the line alternate signal LALT. The mixer 844 combines the output of the
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signal of the nultiplexer 1 of the chroma encoder 5, 0 generate the
digital chrom nance signal®[err]. 25 - - A detailed exanple of the
burst generator 84 is illustrated in Figure 3. The signal BURST' is fed to
mul ti pl exers 842 and 843 through -an inverter 841. Qutput of the nultiplexer
843 is supplied to a m xer 844 in response to the line alternate signal
LALT.~The m xer 844 conbines the output of the = - 12 - multiplexer 843

- witl the signal 4FSC, and the output thereof is applied to the nultiplexer

- 84£2. The multiplexer 842 receives the owtlfits of the inverter 841 and the

xer 844, and generates the output of the inverter 841 to an AND gate 845

i n response. t muitiplexey843 witlDihe sigieal AFFSC cand the dutpst thetreof isiapplied $o the3F i n
an active state _during_ .a burst period is synchrgnized with the signal 4FSC
t hr ough - a sy newltiplexen8d2. "'Flbaimu&Wm&@Jpﬁﬁwwth@lﬂﬂﬁtSi of the ineerigr841 of

n AND gate 845, |f th igital encodef i d.i,n th 'St er '
the St gaal LA fhe giiter, 8% Sand sefiiateshe, Qi OF Mainyeret S CaEAND (e

out put of the_muldidnie I Bk e =1y . t 10
si gnal BURST. gi%f@xﬁ“,ﬁi”ﬁ?%‘ﬁ?‘% %lgﬁa‘?%é‘%%% | B&seaﬁgg‘égrnmf P‘e‘&gﬂ*{g f/‘??{é;fn

~ the signaf LABF @ hf'aRfive sti8! il b urkOpesdod s $9ncivdnizddewittotlie sigawl
states every horizontal synchroni zi ng signal, so fhat the burst. signal
BURST i s pr o04ES@ thyouita synolironizing circait 846Bmdsupplied toaneuinpat teriminal
mul tipl exer 842 which is inverted every other horizontal g_’se(;nc'hrgni zing

si gnal .15 RePlaRiAND gats §6 . Hathe; digital eacadesis used 1 Saystsibe
SupPlied . since the signal LALT is at the logic "low” state, the AND gate 845 receives
o

~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 -betw@en‘-thé logic "high" and the logic "low" states
.- every. horizontal éynchr.an_izing- signal, ; .gd that the burst signal BURST is
produée_d.by ANDing with the signal BF and the output of thej:_m_ultiplexer 842 |
which is inverted every '_'o‘"ther horizontal synchronizing signal. - = -
‘Referring to Figure 4A, there is shown the signal 4FSC to be supplied
H to the frequency divider 11. 'Figure 4B and Figure 4C- show respé.ctively.
2FSC and FSC'Signais produced by the frequency dividers 11, 12. I;iguré 4D
. and 4E show the signal R-Y;; and:-B-Y.-respectively,_ to be ‘applied into the
20 . ;digital ‘modulator 4 showanigure 2. Figure 4F shows output of the
~ multiplexer 4. Figure 4G i.s- a-conVért.ed"ar_xalog output of the exclusive OR
ga_te_ '4'3, for b’etteif understanding, »;hen the digital output of the exclusive OR
.gate';43-_ is ‘converted -i‘nto_;an'.:..einaiog;.:wayeform._-:_ Eigur’e 4H illustrates a.
ot - .. waveform obtained when the_.:;a‘nglzfig?wawform of Figure 4G is pass_ed through

25 - ':a_.low-pass'ﬁlter. T A TS S

o -'='Figur_e_.-5A' illustrates data fsof;_rcgistctsz--ﬁ and 7 resp_eétively-, when the
digital encoder is used in the NTSC system. The registers 6 and 7 hold the



to the frequency divider 11. Figure 4B and Figure 4C show respective\y 2FSC
and FSC signals produced the frequency dividers 11, 12. Figure 4D wnd 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 O\

gate 43, for better understandi ng, 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 wavefggm of Figure 4G is passed through
25 a lowpass filter. Figure SAillustrates data of registers 6 and 7

respect i vel y R-hecorhpénetit Oahd:| BEYIC 86mponéntU of Cthen bufst ,S}%Eﬁv&@?
registers 6 and 7 hold the - 13 - R-Y conponent and B-Y conponent “of the
burst si gnal Furthepesincedhe lineualtéraate signald AR isi set talthe dogice"lowdnsthte, ALT
Is set to the logic "lLow' state, the phase of the burst signal can be

adj ust ed si mthe phags\ef the burstisagnal can be,adjusted samply.o However; rini theiease i n
t he PAL t ' L | i | t t ' | LALT ] i ed

nor i zont al s St ErRiEiaL Sordl B 4R R GecRAL mem, .t lile EgAlE | <
: Ced : : h . h
hir]:‘/]?trar:n(gsbet%en urﬁ;?fd;%ﬁgsémsﬁg ancﬁ%é&@l wsﬁgb%%gn?gﬁen%?at

[err], outpuicomponentof the burst sigralisinvertst Aeskown in Figurer SB.0 I the PAL he
signal LALT. Figure 5C shows that the burst signal 10 mai nt ai ns a phase

di ff er ence ofSystemshsimee hthedphasea difference rbetween nrst, signalee BURST -+ mandur st
stanal's P angihReY tistbe maintained at 90+, “outputs of registers 6 and 7 should be
-~ altered in response to the signal LALT. Figure 5C shows that the burst signal

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'x=P’y and P’,=Q,.
~ That is, this result coincides with that obtained when the outputs of the
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



other for use in the PAL gystem and if - it is desi re%o have burst signals
.of P and @ while maintdghing the phase difference [err] and [err]
[err] should be changed to [err] and [err], respectively. In this 15 _
case, tHe followi ng relationships are satisfied: [err] and ferr] That is,
this #esult coincides with that obtained when the outputs of the 20

ySters 6 and 7 are altered in the switch 81 in response to the |ine
ernate signal LALT. In Figure 6, another exanple of a preferred

nmbodi nent of the digital encoder i.s showh.” An exclusive OR gate 201 is

used i nstead of the swtch 81 25 of . Figure.,2, and oper.ates as..a buffer or
an inverter in reé";ﬁo‘i&fﬁrﬁ’édtqli’@vf’i'ﬂ}? ’Alqsggmiln@gétﬁgﬁa?f’ €AIL§ CO ¥ us

generati oy o BORNESEEng Ay ERERAy B b algl WiSisory e

above, the ijd L0l LA t in both NTSC and
et P o by el W ot

PAL systens ‘app igital supervisory canera, a canera
for use in industry or hone, and the like. 5 - Wile preferred
enbodi ments of the invention _ have been particular]y shown and descri bed,

it will. Be under sWhile pyefernedeernhodimants of the inventionahaveobean paxticsitarly n
detarl ey b o ond SOl A e LnGHia B WS chlt Y ot Ol

modifications in detail may be made without departing from the scope of the_

-invention. -

10




- 15 - CLAIMS 1. Adigit encoder neans conpfi-si
frequency converting nean r converting a colour difference signal

sub-carrier frequency; a nodul ating neans for ﬁmm ed col
di fference signal and determning a | evel and p m’mﬂmnmkrted
col our difference signal 10 in response to first dontrof ssgnals

regi ster neans havi ng phase infornmation of a burst signal; a burst
generating means for receiving data of said register nmeans, and 15
determning a | evel and phase of said burk-signal in response to second
control signals; and a chroma encoder neans for receiving outputs of said
modul ati ng ne@RAIMS sai d burst generating nmeans, and generating a

chrom nance signal 20 in response to third control signals. 2. A
digital encoder neans as clainmed in claim1, wherein said first control

signals conprjse a,l ernate si a_sub-carrier frequency and a

tw ce sub-carﬂ'l er ‘?‘ri‘&ﬁ@ﬁ?fo‘@s %@ansg(prgptagp&i encoder neans as clainmed in
claiml1 or 2, wherein said second control signals conprise a line alternate
signal, a sub-carrier frequency, a tw ce sub-carrier frequency, a four

tines sukscarrier £ frequengycorverting imdans Joscamartingd cdlomodiffeebice sighdlnal -

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

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

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 alte.rnate 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-carrier
frequency, a twice sub-carrier frequency, a four times sub-carrier frequency,

a burst flag signal and a mode select signal.



/
- 16 - 4. Adlgltal ‘enc@er neans as clainmed in claim2 or 3, wherein
sai d I|ne a1ternate slgnal is set to-a given logic state when the said
digital encoder nmeans is used in the NTSC system 5
encoder. neans as clainmed in clai m 2 or 3, wherein said Ilnel lﬂé E’amumu ,!I,
sigral alternates between logic "low' state-and logic "high"s«
said digital encoder neans is used in the PAL system ' 6. A digital
~enco er means as clained in any of the pr¢geding clains, 10 wherein said
l-ati ng neans conprise: a first -exclusive OR gate for receiving a first
gnal . of sai 4, conyedigithl epcodér tehhicns ohémeddnalaiand ar 3] whesdih Saithlige
gnal , and det erm ni ng a l-evel -and:phase:of said first signal of said
converted col alternaié fsmhde st gocd given ogic retatenwhen phessaid digital éngoder
‘receiving and nul ti,pl exin f\ff d si‘gnal’*of~ sai-d .converted. colour -
di fference si WF‘S M% sysied frequency converting neans 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 milgipl sxer Meaiiedicodd éaagegameatﬁeraﬁﬂm ANGhERGR sHIdiRE 2
| evel and”phaSe of said output. of isai 1.rst-nul tiplexer ‘means, in response
to said sub- ghefmate signal mmateﬁﬁemeen loglc "low" state and’ logrc "hrgh" state

when the said d1g1ta1 encoder means is used in the PAL system

~ 6. A drgttal encoder means as clalmed m any of the precedmg clalms

10 _wherem sald modulatmg means compnse

@ ﬁrst exclusrve OR gate for recetvmg a ﬁrst srgnal of sa1d converted
colour drfference 51gna1 and a line alternate srgnal and determmmg a level
_ - and phase of sard ﬁrst srgnal of sard converted colour dlfference signal;
o - afirst multiplexer means for recervmg andmultlplexmg a second s1gnal
E of said converted colour drfference srgnal transmrtted from said frequency
convertmg means and an output of sard ﬁrst exclusrve OR gate m respon.se
~ . . wa sub-carner frequency, | S '

20

~a second exclusive OR gate for 'receivin'g. an output of said ﬁrst
) multrplexer means and sa1d sub-carner frequency, and deterrnmmg a level and”
- phase of said output of sard ﬁrst multlplexer means m response to said sub-
. - carrier frequency. | | .
25 | | | |
" " . A digital encoder as clarmed m claun 6 wherem sa1d first exclusrve
; ,;-OR gate operates only as a buffer or operates alternately as a buffer and an

Zverter, in response to sa1d lme alternate srgnal




A digital encoder as clai magl in claim6, wherein said first exclusi
gate operates only as a buffe a—buff
inverter, in response to said line-alternate signal. - 17 - 8.
digital encoder as claimed in claim7, wherein sai g‘mﬁm“‘“ﬂu iﬂlﬁ
gate operates only as a buffer, or operates alternat - and
inverter, in response to said sub-carrier frequency.*5 ¢ d Adigit
encoder neans as clained in claim3 or any of clainms 4 to 8 as appendant
t hereto, wherein said burst generating smddrs conpri ses:

r, or operates alternatel: —buff

for swtching data transmtted fromsaid register nmeans, in response t
sai d |ine al Ber natAedigitabehcodet as claimeddiinnalain 7|, svhereimesaid sécomdrexkdlagivexi ng

a signal transmtted fromsaid switching nmeans, in retéﬁ,onse to said tw ce
ca%.8 bufferandgan

sub-carri er

Ok gateneperatesionly @sa buffer, @ opergiescaliesna

out put of said second 15 L pl exer and said sub-carrier frequency;

| t
bur st generaflbvreq?éa&r?%onﬁfgg%isl )Eﬁﬁa%lff QUACYai d third excl usive

gate and generating said burst signal

signal, said four times sub-carrier frequency, said burst flag signal

said 20 § noge sebo@dg;i&'u ¢fisbderifeans'asitRirhed i® CRARES of My Softclafthe 4R

claim9, wherein sai

oper at es al t as appendant theretn;f wheream daidnbunst/ generating meansmomprises: sai d

sub-carri er

10

15

20

25

frequency.

a switching means for switching data transmitted from said register

means, in response to said line alternate signal;

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
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
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.

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

signal and a gain signal.

A
OR

al

a switching nmeans

(0]

n
a
OR

in response to said line alternate

and
in

third exclusive OR gate operates only as a buffer,

or



25 11. A di,(jital encoder ans as clainmed in any'of prece\dln_gila_ms
wherein sajd third cont ro‘g

bl ank si gnal

i gnal's conprises a fade si naI a conposite

i gn and a gain signal. - 18- 12. A digital.
claimed.in elaim 11, wherein said chrona encoder 'neans corrp nﬂ ﬂﬁlﬁﬂ"mmm
conbi ndti onal neans for conbining said fade signal, said conposkie

si-gnal

and sai d gain S|gnal afifth nultlplexer means for receiving

mul ti pl exi ng outputs of said conbi national neans and sai'd nodul at i ng
ns; and 10 - .a first mxer nmeand&or conbining an output of said

“fth multiplexer means with said burst signal of, said burst generating
mpans, so as e gehdhgitel encedgr maans gs shaimedcm elaindl, whereipnsaidphrgma

encoder means_as.cl ai med in cl ai m 12, further conprising at 15 | east one

frequency di

(e meags GPRIBTECS: - sub- carri er frequency by a given nunber. -

14. A digital encoder nmeans as claimed in claim 13, wherein said given
number is two. 20 15. A digital ‘encodér” means as ‘cl-aimed in claim3 and

claimé, 7 or 8, mmbmas@nmmeaﬁsfmamsmmaesmlsﬁa comﬁ&#t'eth
excl usive OR gate for receiving and excl usive- OR’l ng data o

blank s1gna1 and said gain s1gna1

. 'a-'ﬁfth.mul_tiplexer means--fcr; ;eee_rymg and _mult_iplex_ing outputs of said

combinational . means and said modulating means; and -

" a first mixer means’ for-combim'ngan output of said ﬁfth multiplexer
~means with said burst signal of said burst generatmg 1[means, SO as to generate

~a digital chrommance s1gna1

13, A-digital encoder means as claimed in claim 12, further comprising at

least one frequency d1v1der for drvrdmg a sub-carner frequency by a given

number

- 14. A digital encoder means as clarmed in clalm 13, wherem sard given

: number is two.

15, A d1g1tal encoder means as clalmed-m c1a1m 3 and clalm 6 7 or 8,

5
G
15
25 .

wherem said burst generatmg means compnses

a fourth exclusive OR;.gate..-for re__eeiying. and;__.exclusive-ORing data of

a first register means of said regist’er_méans 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 sa1d

reglster means, in response to sa1d tw1ce sub-carner frequency,
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25 a first register neang of said register means and_said |ine alternate

signal; a second nultiple nmeans for rece|V|ng

out put of said fourth exclusive OR gate and dat second | ster nmea
of said register nmeans, in response to said tw ce su uﬂltm :'I ﬁu ﬂ
- 19 - a second inverter neans for inverting said su

fifth exclusive OR gate for receiving and exclusive-ORi ng an out put of sal d
second inverter and said node select signal; 5 a third exclusive OR gate
for receiving and excl usive-ORi ng out putE of said fifth exclusive OR gate
and said second nmultipl exer neans; and a burst generator neans for

recei ving an out paisecond mvertehimeansxdor invertingGsaid Sib-garmerfréquemsy;at i ng
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 neans as cI med .in cl 15 . wherein_s ener at or
nmeans conprises: ?WE?WF@&% M@lvﬁﬁ apﬂ\?éf:ﬁ'ishv(f @ﬁ‘ﬁgg CB‘EP i
said third llﬂﬂir%r t means for receiving and
mul tipl exi nga%u pu S I(%? sal Z%dgyfll rs(?agi nverte means and said third
exclusivg OR gate, in response to said line alternate signal; a second

m xer nmeans for conbining an output of said third nmultiplexer.
: 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
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 combininé 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 respoﬂse to said
mode select signal;
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Wi tH said four times sub-carrier -frequency; 25 a four h_nmultiplexer means
for receiving and nul ti plgaei ng outputs of said secon I Xxer means and said

first inverter neans, in response to said node sel ect si :
synchrori zi ng means for synchroni zing said-burst flag si EMIINI““II&HIH”MM
ti mes. sub-carrier frequency; and an AND gate for receivin§ and "ANM n§ ah .
outputs of said 5 synchroni zi ng neans and said fourth nultiplexer. 17. A
.djpgital encoder substantially as hereinbefore described with reference to
igure 1 of the acconpanying drawi ngs. 480- 18. A digital encoder

substantially as herei nbefore described with reference to Figures 1 to 3 or
Figures 1, 3 and @ sybchionizingmezmsfonsynbhaonizing saidbursnflag gignal withcsad r '
subst anti al I¥ as herei nbefore described with reference to Figures 1 to 5 or
Figures 1, 3loux timessybecasrier Areqleney; ing drawi ngs. 15 20. A canera.

provided with a digital encoder according to any of the preceding clains.

an AND gate for receiving and ANDing an outputs of said

5  synchronizing means and said fourth mul;iplexer.

17. A digital encoder substantially as hereinbefore described with reference
to Figure 1 of the accompanying drawings. '

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

9. A digital encoder _subétantiélly as hereinbefore described with reference

to Figures 1 to 5 or Figures 1, 3, 4, 5 and 6 of the accompanying dréwings.
15 _ ' o

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

p;eceding claims.



