-1- APPARATUS FOR TRANSCODI NG A TELEVI SI ON SIGNAL DESCRI PTION 5 The present
invention relates to an apparatus for converting a tel®visidon signal
according to a first standard, e.g. PAL, to one according to a second
standard, e.g. NISC. 10 D fferent countries of:-the world each use one of
nunber of television standards, such as NTSC, PAL and SECAM for
broadcasting. Thus, it is sonmetines necegsary to convert a signal,
broadcast in one country according to one standard, into a signal accordi

to another standabPARATUS FORECPRARSCODINGORGEIEWHEION S$DONEXAND! e for
regi ons adjacent the border of two such countries. The respective

broadcast standards have different specifications for the synchronigzin
(sync) signals as 20 well as for the.vi-deo signals. Thus, when a t%.

broadcast signal is converted, the BRSCRIPFION nust al so be converted so

to be consistent with the broadcast standard of the converted tel evision

broadcast signal. 25 The sync signal of a television broadcast signal is
conposi te_sync signal which is produced by combining a horizontal

si gnal, & veFRecaprepaatsi dnyenti@mn redalies i neP pudBe. aPP#ﬁétEErrpgy@é'nt s

constituting such a
g onverting' a television signal according to a first

standard, e.g. PAL, to one according to a second

‘.

standard, e.g. NTSC.

10 Different countries of the world each use one of a number
of television standa:ds, such as ﬁTSC, PAL and SECAM, for
broadcasting. Thus, it is some;imes necessary to convert
a signal, broadcast in one country according ‘to one
standard, into a signal according to another standard,

15 for reception in another country, for éxample for regions

adjacent the border of two such countries.

The respective broadcast standards have different
specifications for the synchronizing (sync) signals as
20 well as for the video signals. Thus, when a broadcast
signal is converted, the syﬁg signal must also be
converted so as to be consistent with the broadcast

standard of the converted television‘broadcast signal.

25 The sync signal of a television broadcast signal is a
composite sync signal which is produced by combining a
horizontal sync signal, a vertical sync signal and an

equalizing pulse. The components constituting such a

4




-2- conposite sync signal are differently specified for each broadcast '
st andar d. Therefore, to convert the sync signal according to the I
conversion of the broadcast system the aforesaid conponents are converted
and 5 conbined so as to be consistent with the correspondi ng broadcast
system to thereby obtain a desired conposite sync signal. However, in a
conventional sync signal generating 10 apparatus, the sync signal nakes no |
di stinction between an odd field or an even field and conversion of the
sync signal res¢mposite mynersignabraxd diffexentlyospecifiedt forpeashnt
I nvention, there is provided an-15- apparatus for transcoding a tel evision
si gnal conpri sP¥@adeagicistendand; si gikergtareat dto i monwenty &heousyacof a
subcarrier freqyency signal and | ogic neans to process the - subcarrier
ignal  to. 3& eaCopaddngsi 6@ sthe hanvergion gf sthehebroadoasty of
t he subcarrier 20, frequency signal corresponding to the col our subcarrier
frequency of tRY¥YSt&EMayi 5%% aforagaids qompPonanka arey eenvertedy and

signals, ang co ring neans for conparin '
9 g edmbine so as to 'nzonsfhtent with the corresponding

broadcast system, to thereby obtain a desired composite

~ sync signal.

However, in a conventional sync signal generating
WA 10 apparatus, the sync signal makes no distinction between
an odd field or an even field and conversion of.the sync

signal results in the generation of errors.

According to the.preaent invention, there is pfovided an
15 apparatus for .transcoding a television signal comprising:
a synchronizing signal generator including a source of a
subcarrier frequency signal and logic means.tq process
the subcarrier signal- to. generate television
synchronizing signals, the frequency of the subcarrier
20 frequency signal corresponding to the colour subcarrier
frequency of the television standard of the génerated
synchronizing signals, and comparing means for comparing
the odd/even field status of an input television signal
and the odd/evgn field status of the synchronizing signal
25 generator output signal, wherein the synchronizing signal
generator is responsive to said comparing weans tb cause
the odd/evén field étatus of the synchronizing signal

generator output signal to match the odd/even field

|



the odd/even field status of an input television signal and the odd/even
field status of the synchronizing signal 25 generator output signal, |
wherein the synchroni zing signal generator is responsive to said conpari
means to cause the odd/even field status of the synchronizing signal
generator output signal to match the odd/even field -3- status of sai
i nput television signal. Preferably, thg source of a subcarrier frequenc
signal is responsive to a selection signal to selectively output 5 a sigjal
having a frggdensy o0 FaaPIHPU el dVEafowcaigngl,. frequency of one
from a plurality of television standards, e.g. NISC, PAL-M PAL-N, PA
and SECAM 10 Preferably, the | ogic neans includes neans for counting
cycles of the subcarrier frequency signal to produce horizontal syn¢ '~
pul ses, ver Preflexaply,p e sscurceqofl azsubcaririex, frsquericy sigmalng sgid
equal i zing pul ses to produce odd/even field detection pulses and 15 w ngow
signal s, andscuesponsdvectosafgelectboni stgual ctowelectively outputes,
said vertical sync pul ses and

a esignal having a frequency corresponding to the

subcarrier frequency of one from a plurality of
television standards, e.g. NTSC, PAL-M, PAL-N, PAL and
SECAM.

10 Preferably, the logic means includes means for counting
cycles of the subcarrier frequency signal to produce
horizontal sync pulses, vertical sync pulses and
equalizing pulses, means for counting said egualizing
pulses to produce odd/even field detection pulses and

15 window signals, and combining means for combining said
horizontal sync pulses, said vertical sync pulses and
said equalizing pulses in dependence on said window

signals to produce a television synchronizing signal.

20 An embodiment of the present invention will now be
described, by way of example; with reference to the
accompanying drawings, in which:

Figures 1A through 1D are waveform diagrams which show
25 the gpecifications for the sync signals of different the
specifications for the sync signals of different

broadcast standards;



sai d equalizing pulses in dependence on said wi ndow signals to produce a
tel evision synchronizing signal. 20 An enbodi ment of the present
invention will now be described, by way of exanple, wth reference to the
acconpanyi ng drawi ngs, in which: Figures 1A through 1D are waveform

di agrams whi ch show 25 the specifications for the sync signals of differen
the specifications for the sync signals ofg different broadcast standards;
-4- Figure 2 is a block diagram of one errbodl ment of a sync signal

generating appaicpise RCLE' 8 BUokR u&aﬁ&raaﬁ%tt ol CEhbORimaRE 8f B @ymes 3A
t hrough 3D are waveform di agrans of t I nput/out put signals of the

conponents sh idll Figewedatintcapphiratulsy #660riingdcest tin cpresent
standards i nclude the NTSC standard, the PAL standar t he PAL-N st andard,
10-7{ he PAL- Mistwentaich arend he SECAM st andard. The sync signal used in
ealk_of the above broadcast

5 Figures 3A through 3D are waveform diagrams of the

input/output signals of the components shown in Figure 2.

The currently used broadcast television standards include
the NTSC standard, the PAL standard, the PAL-N standard,
g - 10 -the PAL-M standard and the SECAM standard. <The sync

signal used in each of the above broadcast




standards has a different specification from those of the other
broadcast standards. The conponents and specifications of the sync
signals are represented in the following Table 1. 5 TABLE 1 BROADCAST

SYSTEM NTSC & PAL-M  PAL-N PAL SECAM REMARK 1H DURATI ON
63.5[err] 64[ err] 64[ err] 64[ err] b 10 [err]
W DTH 4.19-5.7[err] 4.22-5.76[err] 4.5-4.9[err] 4.70.3[err] a

V- BLANK W DTH 19- 21H 19- 25H 18- 25H 25H PRE- EQ PULSE
3H 2. 5H 2. 5H 2. 5H e DURATION [err] PULSE

3H 2. 5H 2. 55H 2. 5H f 15 DURATI ON
POST- EQ PULSE 3H 2.5H 2.5H 2.5H g DURATI ON
EQ PULSE WDTH 2.29-2.54 [err] 2:3;2156 [err] 2.2-2.4 [err] 2.350.1.
[err] ¢ SERR W DTH 3.8-5.6[]err] 3.84-5.63[err] 4.5-4.9[err] w

4.70.3[err] sganglapds \hasfordit fgrante spepiticakien ntramgnthesaccofdi ng

to the specifications of Table 1 are shown_ in_ Figures 1A through 1D.

Fi gur es 1A *he 19they cFRadGARK( standards. The components and
specifications of the sync signals are represented in
the following Table 1.
5
TABLE 1
BROADCAST SYSTEM | NTSC & PAL-M PAL-N PAL SECAM
COMPONENTS
1H DURATION 63. Sus 64us 64us 64us b
10 Henc WIDTH 4.19-5.7us | 4.22-5.76us| 4.5-4.9us | 4.7%0.3us| a
V-BLANK WIDTH 19-21H 19-25H 18-25H 254
PRE-EQ. PULSE 3H 2.5H 2.5H 2.5H e
DURATION
Venc- PULSE 3H 2.5H 2.5 - 2.5H f
15 DURATION
POST-EQ. PULSE 3H 2.5H 2.5H 2.5H )
DURATION
EQ.PULSE WIDTH {2.29-2.54uS [2.3-2.56uS |2.2-2.4uxS |2.35+0.1 43 c
’ SERR VIDTH 3.8-5.6 S |3.84-5.63uS|4.5-4.9uS |4.7£0.3uS d
20

The waveforms of the respective sync signals according

to the specifications of Table 1 are shown in Figures

1A through 1D. Figures 1A and 1B represent an odd



~fiéeld and an even field of a sync signal which is used in the NISC standard
" and PAL-M standard. In these broadcast standards, one frame is conposed
of 525 lines, and the odd field has a tinme difference of 0.5H 5 from
the even field, in which a unit of "H is the period of one line.
Figures 1C and 1D represent an odd field and an even field of a sync signal
which is used in the PAL, PAL-N and SECAM standards. |In these
broadcast standards, one franme is conposed of 625 10 lines, and the
odd field has a tine difference of 0.5H fromthe even field. Al so, the
subcarrier frequencies f  and the horizontal sync signal frequencies
[err], which are used in the respective broadcast standards, have the
follow ng relationships. 15 - - [err] -7- Jerr]

Ref ety ng to Figure 2, signals having frequencies corresponding to

t hose~of the subfieldeand wh evew €ield of a sync signal which is used

in the NTSC sténdard and PAL-M standard. In these
broadcast standards, one frame is composed of 525
lines, and the odd field has a time difference of 0.5H
5 from the even field, in which a unit of “"H" is the
period of one line. Figures 1C and 1D represent an odd

field and an even field of a sync signal which is used

in the PAL, PAL-N and SECAM standards. 1In these
broadcast standards, one frame is composed of 625

10 lines, and the odd field has a time difference of 0.5H
from the even field. Alsq, the subcarrier frequencies
fsc and the horizontal sync signal frequencies fH’
which are used in the respective broadcast standards,
have the following relationships.

15

" NTSC : fSc = 455 fH = 3.5795 MHz
2

PAL-M : fse = 909 £, = 3.5756 MHz

20 ' 4



used in the respective broadcast standards, are input 10 to a
broadcast standard selection switch 10. When the received television
broadcast signal of a first broadcast standard is converted into that
of a second broadcast standard, the subcarrier frequency of the first
broadcast standard is selected by the broadcast 15 standard sel ection
switch 10. A control signal for selecting the broadcast standard
is supplied to the broadcast standard selection switch 10, a sync signal
generator 20 and a wi ndow signal generator 30 from a broadcast standard

sel ector 60. 20 A subcarrier signal [err] which is selectively output from
broadcast system selection switch 10 _js used as a clock for the sync

si gnal generator 20 which conprise§7g- counter. The sync si gnal S
generator 20 generates an even field horizontal sync signal S1, an oder
field horizont &#AIssthcs si gnal ca ver(i®&7 sync &ighafySS 8.5821 MH& an
equal i zi ng pul se signal S4 which are adapted for~—the specification of the
sel ected broadcast standard. Figure 3A shgws wavgpgrns of these outputs.

PAL

f.. = (1135 + 1 ) £, = 4.4336 MHz

5 4 625

Referring to Figure 2, signals having frequencies
corresponding to those of the subcarriers, which are
used in the respective broadcast standards, are input

10 to a broadcast standard selection switch 10. When the
received television broadcast signal of a first
broadcast standard is converted into that of a second
broadcast standard, the subcarrier frequency of the
first broadcast standard is selected by the broadcast

15 standard selection switch 10. A control signal for
selecting the broadcast standard is supplied to the
broadcast standard selection switch 10, a sync signal
generator 20 and a window signal generator 30 from a
broadcast standard selector 60.

20

A subcarrier signal (4fsc) which is selectively output

from broadcast system selection switch 10 is used as a



~ The pul se period of the even field horizontal sync 10 - signal S1 IS
det er m ned by the aforenentioned relationship between the subcarrier

[err] and t he horizontal scan frequency [err]. For exanple, in case
of the NTSC standard, the sync signal generator 20 counts the [err] signal
910 tinmes, resulting in generating of a 15 pul se width of 1H In case

of the PAL standard, the sync signal generator 20 counts the [err]
signal 1,135 tinmes, resulting in generation of a pulse width of 1H As
represented in Table 1, to obtain a pulse width (a) which is the horizontal

sync pul se width, the sync 20 signal generator 20 counts the 4fsc
until a val ue of 4.19 [err] to 5.7 Jerr] is reached. Al so, the even
field horizontal sync signal Sl is defgyed by 0.5H The odd field
horigontal sync signal S2 has the sane 5 pul se period and hori zont al

sync W dth as t hedeoakX famhehd sywsaisignal eyenefatdd 20owhioht acomppises
signal  S1. However, the odd field horizontal sync signal is not delayed.
10 The verti @l countex gnalTIss sync signak gerevator 30sgenpraterRan

width (d) should have a val ue as represented in .
even field horizontal sync signal S1, an odd field

horizontal sync .signal 82, a vertical sync signal S3
5 and an equalizing pulse signal S4 which are adapted for
the specification of the selected broadcast standard.

Figure 3A shows waveforms of these outputs.

The pulse period of the even field horizontal sync
10 signal S1 is determined by the aforementioned

relationship between the subcarrier fsc and the
horizontal scan frequency fH' For example, in case of

the NTSC standard, the sync signal generator 20 counts

the 4fsc signal 910 times, resulting in generating of a

15 pulse width of 1H. In case of the PAL standard, the

N sync signal generator 20 counts the 4f__ signal 1,135

times, resulting in generation of a pulse width of 1H.
As represented in Table 1, to obtain a pulse width (a)
which is the horizontal éYnc pulse width, the sync

20 signal generator 20 counts the 4fsc until a value of



Table 1 according to the broadcast standard sel ected. A pulse width (x)

corresponds to a value resulting fromsubtracting the SERRwidth (d) from

t he pul se period of 15 0. 5H. For exanpl e, in case of the NISC
standard, assumi ng that SERR wi dth (d)

is 4.7 [err] being an internediate

value of 3.8 to 5.6 [err], the pulse width (x) is as follows: 20 0.5H -

4.7 [err] =

63.5/2 [err] = 27.05[err] -10- Thus, the sync signal

generator 20 counts clock signal [err] until reachi ng 27.05 [err].

Ther eafter,

0.5H, which should have width (c) ag, shown in Table 1. The equali zi ng

pul se signa

S4 is generated in a wa

an internediate value of 2.29 to 2.54[err],

10

15

20

field horizontal sync signal S1 is delayed by 0.5H.

The odd field horizontal sync signal S2 has the same
pulse period and horizontal sync width as those of the
aforesaid even field horizontal sync signal S1.
However, the odd field horizontal sync signal is not

delayed.

The vertical sync signal S3 has a pulse period of 0.5H.
An SERR width (d) should have a value as represented in
Table 1 according to the broadcast standard selected.
A pulse width (x) corresponds to a value resulting from
subtracting the SERR width (d) from the pulse period of
0.5H. For example, in case of the NTSC standard,
assuming that SERR width (d) is 4.7 usec being an
intermediate value of 3.8 to 5.6 usec, the pulse

width (x) is as follows:

0.5H -~ 4.7 usec = 63.5/2 usec = 27.05usec

stmlar to that of the aforesaid.
vertical sync signal 10 S3. For example, in the case of the NFSC
standard, the 4ildtksesigbl S{errgeci sisconeached.f oAlsp,41tdver | evien ng

the vertical sync signal S3 is generated by producing a pul se
having width (d). 5 The equalizing pul se signal S4 has a pul se period of



_théreby constituting a pul se corresponding to the equalizing pulse width
“(c). Then, the clock signal 15 = [err] is counted for a tine
resulting fromsubtracting 2.41[err] from the pulse period of 0.5H,
t hereby producing the remaining section of the equalizing pul se signal $4.
Since a period of the thus-constituted equalizing pulse signal S4 is 0.5H,
the frequency 20 thereof is double the horizontal scan frequency.

The sync signals generated by the sync signal generator 20 as descri bed
above are supplied to a w ndow signal generator 30, a horizontal sync
signal generator 100 and a first multiplexer 40. The equali zing pul se

signal S4, having a frequency of [err], Is supplied to the -counter
32 of. the w ndow signal generator 30 - is wused as a clock. The
count®y 32 counts the pul ses of the equalizing pulse 10 signal $4, and

generdtes an evefhasd fthel dymetsignain gerlermtor a20 eoumts zchgckpaligeal a
wi ndow signal for conbining the vertical sync pulse, and a vi deo-bl anki ng
(V-blanking)  sifpal unddrk espeativing t 0 2145 Hererval Paeregirervi debe
signal in the selected standard.

vertical sync ‘signal S3 is generated by producing a

pulse having width (d).

The equalizing pulse signal S4 has a pulse period of

~ 0.5H, which should have width (c) as shown in Table 1.
The equalizing pulse signal S4 is generated in a way

similar to that of the aforesaid vertical sync signal

10 S3. For example, in the case of the NTSC standard,

the clock - signal 4f'sc is counted fof 2.41usec,

- being an intermediate value of 2.29 to 2.54usec,
thereby constituting a pulse corresponding to the
equalizing pulse width (c¢). Then, the clock signal

15 4fsc is counted for a time resulting from subtracting

\— 2.41psec from the pulse peribd of 0.5H, thereby
producing the rémaining section of the equalizing pulse
signal S4. Since a period of the thus-constituted
equalizing. pulse signal S4 is 0.5H, the frequency

20 thereof is double the horizontal scan frequency.



15 Such output signals of the counter 32 are shown in Figure 3B.-
Even/odd field detection pulse S5 has w ndow pulse width w of 2.5H for

all the broadcast standards. That is, counter 32 counts clock signal
20 [err] for five periods, and generates a pulse, to then maintain a
hi gh state of the pulse. Here, an overall period of even/odd field
detection pulse S5 is 262.5H In case of the NTSC or PAL-M st andards,

and 312.5H in case of the PAL, SECAM or PAL-N standards. Al so,
counter 32 generates a 2.5H 3H wi ndow signal S6 for defining the
pre-equalizing and post-equalizing pulses, 5 and a 5H 6H w ndow
signal S7 for formng a vertical sync wi ndow signal S10 in conbination with
t he above w ndow signal S6 as rep&e *n#ed in Table 1. Here, the w ndow.:
pul se wi dths w of 2.5H 3H wi ndow signal S6 and 5H 6H wi ndow si gnal S™are
2.5H and 5H i MTheissynof sighalsOgener@bed bPAthi synd SEGARIsgememator and
3H and 6H in case of the NTSC and PAL-M standards. The 2.5H 3H and 5H 6H
wi ndow si gnal 2% a8 SteseribedsabovaranghsuPRANBdAgA0Ce a3windowh&ianak rom
the vertical sync w ndow_signal S10. )

generator 30, a horizontal sync signal generator 100

and a first multiplexer 40.

The equalizing pulse signal S4, having a frequency of

2.f,, is supplied to the counter 32 of the window ~

signal generator 30 and is used as a clock. The
counter 32 counts the pulses of the equalizing pulse
10 signal S4, and generates an even/odd field detection
pulse, an equalizing pulse, a window signal for
combining the vertical sync pulse, and a video-blanking
(V-blanking) signal corresponding to the interval
having no video signal in the selected standard.
15
Such output signals of the counter 32 are shown in —
Figure 3B. Even/odd field detection pulse S5 has
window pulse width w of 2.5H for all the broadcast
standards. That is, counter 32 counts clock signal

20 2.fH for five periods, and generates a pulse, to then

maintain a high state of the pulse. Here, an overall

period of even/odd field detection pulse S5 is 262.5H



~ The vertical sync w ndow signal S10 has a w ndow pul se 15 wi dt h w of
2.5 Hor '3H The wi ndow signal generator 30 generates 7.5H 9H w ndow
signal S8 and supplies it to a third multiplexer 50. Accordi ngly,
equalizing and vertical sync signal S11, which 1is fornmed by the
2.5H 3H vertical sync pul se and t he 2.5H 3H 20

post -equal i zing pulse, is selected so as to be included as a part of a

conposite sync signal S15. Al so, the counter 32 of the w ndow signal
generator 30 counts the clock signal [err] to generate t he V- bl anki ng
si gnal S9 representing the interval having no video signal.. The pul se

width w of the V-blanking signal S9 is 21H in case of the NTSC or PAL-M
stangards, and 22H in case of the PALYAPAL-N or SECAM standards. 5 The
vertktal sync signal S3 and equali zing pul se S4 output from sync signal
generator 20 areinupphsed f ahfe INIISOndx iRAIeRErsvdndatds, amd I2BL5Halin
sync wi ndow signal S10 output from NAND gate 34 is supplied to a 10

sel ection term ngaseobf &hef i PAL, mARAAM exaxr PAL-N Thetardards syAdspul se

signal S3 is selected and out put ) :
counter 32 generates a 2.5H/3H window signal S6 for

defining the pre-equalizing and post-equalizing pulses,
-5 and a SH/6H wihdow signal 87 fér forming a vertical
sync window signal S10 in combination with the above
window signal S6 as represented in Table 1. Here, the
window pulse widths w of 2.5H/3H window signal S6 and

5H/6H window signal S7 are 2.5H and 5H in case of the

10 PAL, PAL-N and SECAM standards, and 3H and 6H in case
of the NTSC and PAL-M standards. The 2.5H/3H and 5H/6H
window signal S6 and S7 are passed through a NAND gate
34 to thereby from the vertical sync window signal S10.
The vertical sync window signal S10 has a window pulse
15 width w of 2.5 H or 3H. The window signal generator 30
generates 7.5H/9H window signal S8 and supplies it to a
third multiplexer 50. Accordingly, equalizing and
vertical sync signal S11, which 1is formed by the
2.5H/3H vertical sync ~pulse and the 2.5H/3H
20 post-equalizing pulse, is selected so as to be included
as a part of a composite sync signal S15. Also, the
counter 32 of the window signal generator 30 counts the

clock signal-z.fH to generate the V-blanking signal



for the 2.5H or 3H pulse width w of the vertical sync w ndow signal S10,
whi |l e equalizing pulse signal S4 is selected and output for the 2.5H or 3H
pul se width w 15 before and after the vertical sync w ndow signal S10.
The even field horizontal sync signal S1 and odd field horizontal sync
signal S2 output by the sync signal generator 20 are supplied to a second
mul tipl exer 120 20 of a horizontal sync signal generator 100. An even
or odd field horizontal sync signal output fromsecond nultiplexer 120 is
supplied to a third multiplexer 50 and a counter 131 of odd/even field
detector 130. - 14- Referring to Figure 3C, 5H 6H w ndow signal S7
out put fromthe w ndow signal generatgor 30 is supplied to a clear term na
CLR of the counter 131, so that coud - 131 operates during the high,state
of the w ndow signal 5 S7. That is, counter 131 counts cl¥tk
signal S12 dur$fgrepresegtingathepfintiexrvallehavdinghano t il ysignabi put
signal S13 thereof to a D-type flip-flop 132. The even/odd field detection
pul se S5, out pthef Pﬁﬁﬁ?hylﬁt%dw#?@% giHanking fignal FHiie2iB ime

D-type
yp case of the NTSC or PAL-M standards, and 22H in case of

the PAL, PAL-N or SECAM standards.

The vertical sync signal S3 and equalizing pulse S4¢
output from sync signal generator 20 are supplied to a
first multiplexer 40. Also, the vertical sync window
signal S10 output from NAND gate 34 is supplied to a
10 selection terminal of a first multiplexer 40. The
vertical sync pulse signal S3 is selected and output
for the 2.5H or 3H pulse width w of the vertical sync
window signal S10, while equalizing pulse signal S4 is
selected and output for the 2.5H or 3H pulse width w

15 before and after the vertical sync window signal S10.

The even field horizontal sync signal S1 and odd field
horizontal sync signal §S2 output by the sync signal
generator 20 are supplied to a second multiplexer 120
20 of a horizontal sync signal generator 100. An even or
odd field horizontal sync signal output from second
multiplexer 120 is supplied to a third multiplexer 50

and a counter 131 of odd/even field detector 130.



107 flip-flop 132 as a clock signal. The D-type flip-flop 132 outputs
a signal 'S13 input thereto on a rising edge of the clock signal S5. Thus,
as shown in Figures 3C and 3D, if the input signal S13 is in a high state
when the cl ock signal S5 changes froma low state to a high 15 state,
an output signal S14 goes to a high state. Accordingly, It can be
seen that the currently generated horizontal sync signal is an odd
field horizontal sync signal. Also, if the input signal S13 of the D-type
flip-flop 132 is in a low state at a 20 ri sing edge of the clock
signal S5, output signal S14 goes to a low state. Accordingly, it can be
seen that the currently generated horizontal sync signal is an even field
hori gzontal sync signal. The even-onbdd field signal S14 is fed back to
a coﬁﬁﬁrator 110. The conparator 110 conprises an exclusive-OR gate
- 111 and a J-K fIReféropngl2toanfigumeas€s SHA®H winsigwdigndl 8% outpyhal
[err] of an 5 - external |l y-supplied horizontal sync signal wth

the even/odd fi efromi ghel windowysioned peseratesr ¢l is elsppRIERA orto138.

Thi s feedback and_conpari son procedure
clear terminal CLR of the counter 131, so that counter

131 operates during the high state of the window signal
5 S§7. That is, counter 131 counts clock signal S12
during the high state of the clear signal, to supply an
output signal. Si3 thereof to a D-type flip-flop 132.
The even/odd field detection pulse S5, output from the
window signal generator 30 is supplied to the D-type
10 flip-flop 132 as a clock signal. The D-type flip-flop
132 outputs a signal S13 input thereto on a rising edge
of the cldck signal S5. Thus, as shown in Figures 3C
and 3D, if the input signal S13 is in a high state when
the clock signal S5 changes from a low state to a high
15 state, an output signal S14 goes to a high state.
Accordingly, it can be seen that the currently
generated horizontal sync signal is an odd field
horizontal sync signal. Also, if the input signal S13
of the D-type flinflop 132 1is in a low state at a
20 rising edge of the clock signal S5, output signal S14
goes to a low state. Accordingly, it can be seen that
the currently generated horizontal sync signal is an

even field horizontal sync signal.



exi sts for making a sync signal of a field match the even or odd field

status of the externally-supplied 10 hori zontal sync signal. :
Conparator 110 conpares the fed back even/ odd field si gnal S14
with the externally-supplied even/odd field signal [err], to

t hereby supply a selection signal S16 according to the result to the second
mul tipl exer 120. Then, the second 15 mul tiplexer 120 selectively

out puts according to the selection signal S16 the even field horizontal
sync signal S1 or the odd field horizontal sync signal S2 which are input
to respective input termnals. That is, when the two even/odd
field signals input to 20 conparator 110 are identical to each

ot her, second mul ti pl exer 120 naj!ﬁﬁLns the current output as it is=—-

wi t hout any conversion since the fieM of the currently out put

hori zontal syThe ewvegnabri oddh«€iedke signaiat S1f4 t hiss fed erbaxdtk y-saippai ed
hori zont al sync si gnal . However, when the two even/odd field signals
i nput to the cooppazatorll0ladife di fTher econipanatearh khergomprises seawnd
mul ti pl exer 120 varies the output signal since the field of the currently
out put horizonestlygive-OR gate 111 and a J-K flip-flop 112, and

compares an even/odd field signal S§; of an

5 externally-supplied horizontal sync signal with the
even/odd field signal S14 supplied from even/odd field
detector 130. This feedback and comparison procedure
exists for making a sync signal of a field match the
even or odd field status of the externally-supplied

10 horizontal sync signal. Comparatot 110 compares the
fed back even/odd field signal S14 with the

externally-supplied even/odd field signal S, to

i
thereby supply a selection signal S16 according to the
result to the second multiplexer 120. Then, the second

15 multiplexer 120 selectively outputs according to the
selection signal S16 the even field horizontal sync
signal S1 or the odd field horizontal sync signal S2
which are input to respective input terminals. That
is, when the two even/odd field signals input to

20 comparator 110 are identical to each other, second
multiplexer 120 maintains the current output as it is

without any conversion since the field of the currently



si gnal S di fferent from t hat of the external ly-supplied

hori zont al sync si gnal . The conparator 110 for generating such a
sel ection signal 10 S16 conprises an exclusive-OR gate 111 for
receiving the fedback even/odd field signal S14 and the
external ly-supplied even/odd. field signal Si, and outputting a | ow
signal when the two input signals are identical to each other whil st

out putting a high signal 15 when the two signals are different from

each other, and a J-K flip-flop 112 for receiving the output signal S17 of
the exclusive-OR gate 111 as its J and K inputs and receiving the vertical

sync wi ndow signal S10 as a clock signal, and for maintaining the
current  out put 20 signal as it +s %j-the J and K input signal S17 is
| ows{ while varying the output signal 1f the J and K input signal is high,

when the cl ock Sukpnt chembzontal . sync.- 1gigpaleienthe samef psl ghat of
hori zontal sync signal S12 output fromthe second nultiplexer 120 .and
sel ected by the 8 ecte%eEn -sypplied ppheEHZORtAL | nBURC er FilFRAL N1

f th hi l.1i pl .. Th lizi -
of the third nul'}c;vpe\rGeXx?,r 50whenetr?gu€wézé§gn?ggd field signals input to

the comparator 110 are different from each other,

5 second muitiplexer 120 varies the output signal since
the field of the currently output horizontal sync

signal is different from that of the
externally-supplied horizontal sync signal. The
comparator 110 for generating such a selection signal

10 S16 comprises an exclusive-OR gate 111 for receiving
the fedback even/odd field _signal S14 and the
externally-supplied even/odd field signal Si, and
outputting a low signal when the two input signals are
identical to each other whilst outputting a high signal

15 when the two signais are different from each other, and
o a J-K flip-flop 112 for receiving the output signal S17
~ of the exclusive-OR gate 111 as its J and K inputs and
receiving the vertical sync. window signal S10 as a

clock signal, and for maintaining the current output

20 signal as it is if the J and K input signal S17 is low,

while varying the output signal if the J and K input

signal is high, when the clock signal changes state.



5 vertical sync signal S11 output from the first nmultiplexer
40 is supplied to the other input termnal IN2 of third nultiplexer 50. The
7. 5H 9H wi ndow si gnal S8, output by the wi ndow signal generator 30 is
supplied to a selection termnal SEL of the third 10 mul ti pl exer 50.
The third multiplexer 50 outputs equalizing and vertical sync signal
S11 when selection signal S8 is low, while the fornmer outputs horizontal
sync signal S12 when sel ection signal S8 becones high. By doing so, a
conposite sync signal S15 is forned. 15 As descri bed above, in a sync
signal generating apparatus according to the present invention, nutual
conversion of the sync signal is possible for every broadcast system and
an odd field or an even field 20 - | th respect to an externally .,
supplied sync signal is identified to'generate a horizontal sync sign

bei ng consi st enAnywevant ay odd| fiefld: hordizoatadl | pynpAiagnel Skhrovkpntl y

sync signal, to thereby obt ai n nore accurate synchroni zation
from the "second multiplexer 120 and selected by the

selection signal S16 is supplied to an input terminal
INl1 of the third multiplexer 50. The equalizing and
5 vertical sync signal S11 output from the first
maltiplexer 40 is supplied to the other input terminal
IN2 of third multiplexer 50. The 7.5H/9H window signal
S8, output by the window signal generator 30 is
supplied to a selection terminal SEL of the third
10 multiplexer 50. The third multiplexer 50 outputs
equalizing and vertical sync signal S11 when selection
signal S8 is low, while the former outputs horizontal
sync signal S12 when selection signal S8 becomes high.
By doing so, a composite sync signal S15 is formed.
15
As described above, in a sync signal generating
apparatus according to the present invention, nutual
conversion of the sync signal is possible for every
broadcast system, and an odd field or an even field
20 with respect to an externally supplied sync signal is
identified to generate a horizontal sync signal being

consistent with the field of the externally supplied



Crains 1. An apparatus for transcoding a television signal conprising: S
a synchroni zi ng signal generator including a source of a subcarrier
frequency signal and | ogic nmeans to process the subcarri er si gnal to
generate television synchronizing signals, the frequency of the
subcarrier frequency signal corresponding to the col our subcarrier 10
frequency of the television standard of the generated synchroni zi ng
signals, and conparing neans for conparing the odd/even field status of an
i nput television signal and the odd/even field status of the synchroni zing
signal generator output 15 signal, wherein the synchronizing signa
generator is responsive to said conparing neans to cause the odd/even field
status of the synchronizing signal -ggRerat or output signal to match the
oddfaven field status of said input television signal. 2. An apparatus
according to cllzornitonthdyei aynhe siagned,of te sthexebyer fobdfidncy moxmal
is responsive to a selection signal to selectively output a signal having
accurate  synchronization.



25 a frequency corresponding to the subcarrier frequency—of—one-froma
plurality of television standards. 3. An apparatus according to clai.m
or 2, wherein the | ogi ¢ means i ncl udes means foriuu ﬂu ﬂﬂﬁ“ﬂl&ﬂ'of t
subcarrier frequency signal to produce horizontal syW N RN Bical
sync pul ses and equal i zing pul ses, neans for counting said equalizing to
produce odd/even field 5 detection pul.s and wi ndow signals including a
vertical sync w ndow signal, and conbint g neans for conbining said
horizontal sgpgifmgl ses, said vertical sync pulses and said equalizing

pul ses in dependence on said wi ndow signals to produce a television
synchroni zing signal. 10 4. An apparatus according to claim2, includin
a selection switch for producing said selection signal. 5. An appar@}us
accordi ng tolel ai An3, apparatust forltranegoding Reatelevipionesignal

excl usive-OR gate coupled to receive an odd/even field signal derived fro
sai d i nput sremREi@lng:an odd/even field signal indicative of the odd/eve
field status of _the synchronizing signal generator output signal, an
a J-K fliP-fRopYRebrepizdng signal generator including a source of a

subcarrier frequency signal and logic means to process

the subcarrier signal to generate television
synchronizing signals, the frequency of the subcarrier
frequency signal corresponding to the colour subcarrier
10 frequency of the television standard of the generated
synchronizing signals, and
comparing means for comparing the odd/even field status
of an input television signal and the odd/even field
status of the synchronizing signal generator output
15 signal,
wherein the synchronizing signal generator is responsive
to said comparing means to cause the odd/even field
status of the synchronizing signal generator output
signal to match the odd/even field status of said input
20 television signal.

2. An apparatus according to claim 1, wherein the
source of a subcarrier frequency signal is responsive to
a selection signal to selectively output a signal having
25 a frequency corresponding to the subcarrier frequency of

one from a plurality of television standards.

3. An apparatus according to claim 1 or 2, wherein the

Jr———"



20 J and K |nputs coupl ed to the output of the excl usi ve-OR gat e “and belng
cl ocked by the vertical sync wi ndow signal. 6. An ap
transcoding a television signal 25 substanti aI ly as hQMHmuml “Illsu “l b%d
with reference to the acconpanying draw ngs.
dzzc)_ |
logic means includes means for counting cycles of the
subcarrier frequency signal to produce horizontal sync
- _ pulses, vertical sync pulses and equalizing pulses, means
for counting said equalizing to produce odd/even field
5 detection pulses and window signals including a vertical
sync window signal, and combining means for combining
said horizontal sync pulses, said vertical sync pulses
and said equalizing pulses in dependence on said window
signals to produce.a television synchronizing signal.
N 10
4. An apparatus according to claim 2, including a

selection switch for producing said selection signal.

5. An apparatus according to claim 3, wherein the
15 comparing means comprises an exclusive-OR gate coupled to
receive an odd/even field signal derived from said input
gsignal with an odd/even field signal indicative of the
odd/even field status of the aynchroniéing signal
generator output signal, and a J-K flip-flop having its
20 J and K inputs coupled to the output of the exclusive-OR
gate and being clocked by the vertical sync window

signal.

6. An apparatus for transcoding a television signal
25 substantially as hereinbefore described with reference to

the accompanying drawings.'
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