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1 i : VERTI CAL SYNCHRONI ZTI NG S| GNAL

Thé invention relates to the field of Ffwters f(NRQélﬁgﬁgan scanni ng
synchroni zing signals in general, and in partlcular to the field of

digital detectors for 5° vertical synchron|2|ng S|gnals
Receivers in tel evi si MER AJ ReRr ecei ve and

process a conposite w,ﬂtlao ﬁcq{agr::g.iet %)éll egfskgﬁggrgncl ude

vi deo i nf ornati on as vertica sync roni zi ng
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period when fyy prtﬂérﬁl'd?ﬁ%rﬁatt'oth'es £liledds Bt HegditAl detectors for

5. vertical synchron121ng signals.

. Receivers in televisions, video recorders and
the like receive and process a composite video signal.
The composite video signal includes video information as
well as horizontal and vertical synchronizing information.
10 Synchronizing pulses are transmitted during a blanking
period when no plcture information is transmitted. . A
horizontal synchroni21ng pulse is transmltted for each
horizontal line, and a vertical synchroniZLng pulse is
transmitted for each field to synchronize the vertical
15 scanning motion. In the NTSC system, for example, the
: horizontal synchronizing pulses have a frequency of
approximately 15,750 Hz.and the vertical synchronizing
pulses have a frequency of approximately 60 Hz. |
Horizontal and vertical synchronizing pulses
20 generally have the same amplitude, but differ in pulse
width. The vertical synchroni%ing pulses are much wider
than the horizontal synchronizing pulses. Each vertical
synchronizing pulse, for example, extends over a period
equal to six half lines or three complete horizpntal
25 1lines, making it much wider than a horizontal pulse. Each
wide vertical pulse is actually composed of six individual
pulées separated by five serrations. The five serrations
are inserted in the vertical pulse at half line intervals.
The composite video signal also includes equalizing
30 pulses, spaced at half line intervals. The equalizing
pulses, which are repeafed at half line intervals, provide
identical waveshapes in the separated vertical
synchronizing signal for even and odd fields so that
constant timing may be obtained for good interlace of the
35 fields. 1In view of the disparity in frequency and pulse
widths between horizontai and vertical synchronizing

pulses, vertical synchronizing pulses have been separated,

for example from a composite synchronlzing signal in which _
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hori zontal synchronizing pulse is trangmtted for eagh I zontal Iine,
and a vertical synchronizing pulse is 2" transnitteﬂcﬁbﬁségg field to
synchroni ze the vertical 15 scanning notion. |In the NTSC system for
exanpl e, the hori zontal synchronizing pul ses have a frequency of

appr oxi mat elthel 71386 -Hinfanuat hen veas | kegn sxendiresh Ahgetectimdksdfi®have a

frequency of.pg) E@é&qgigkylggeftfre uency or widediPzgtalatand vertical
synchroni zi ng pul ses 20 gfnerall ave ¥he but differ in
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false detection from noise in-the composite synchronizing

signal. ) )
This invention recognizes the need to provide a
simple and inexpensive vertical synchronizing pulse -
15 detector which is particularly immune to false detection
from noise in the composite synchronizing signal. This
invention recognizes a further need to provide a digital
'vertical synchronizing signal ‘detector which can be
embodied in an integrated circuit to form part of a larger
20 video signal processing circuit. Also, this invention
recognizes yet another need for a vertical synchronizing
signal detector which is sufficiently reliable to form
part of a so-called pix-in-pix video control circuit,
- wherein a multiple display image comprises a large primary
25 picture with a smaller and compressed inset secondary
picture. Such a vertical synchronizing signal detector
must provide timing control signals for properly
temporarily storing video information concerning the inset
secondary picture, and for thereafter reading such video
30 information out of teﬁporary storage in proper timed
relationship to the scanning sequence of the primary
picture. '
‘ It is an aspect of the invention to provide a
detector for vertical synchronizing pulses which is simple
35 and inexpensive to implement, but which is nevertheless
reliable. In accordance with this aspect of the
invention, a detector for vertical synchronizing pulses
may comprise a counter and a comparator. The counter
\
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synehroni zing signal for even and odd fjelds so that constant timng
may be obtained for good interlace of tfle 35 fields.RCAN8546¢ of the

di sparity in frequency and pul se wi dt hs bet ween horizontal and
vertical synchroni zing pul ses, vertical synchroni zing pul ses have been

separated, sampifed theaNRvRIf l0FMaA compiRRiitee sgyxeabbﬁﬂuwgsﬁgmlaﬂ ra whi ch
2 t he vi nfornatlo has been re b¥ eﬁectln t he
char act eri st¥3®H ﬂﬁﬁé k which inmcreases .o pe

use of int e@eau:@dlsdmecmd siel:tesxtrm wfr ¢he level during a sample
interval, and decreases responsive to nondetection of the
5 level during a sample interval. The comparator generates
a vertical sync detection pulse as an output signal when -
the numerical output of the counter is greater than a
reference value. Alternatively, the comparator may
generate the vertical sync detection pulse when the
10 numerical output of the counter is greater than or equal
to the reference value. ' - i '
It is a further aspect of the invention to
provide reliable detection of vertical synchronizing
signals with improved immunity to noise. 1In accordance ~
15 with this aspect of the'ihvention, the numerical value is
alternately one of first and second numerical reference
counts, first reference count being greater than the
second reference count. The comparator initiates the
~vertical sync detéction pulse when the numerical output of
20 the counter rises above the first reference count and
terminates the vertical sync detection pulse when the
numerical output of the counter falls to. the second
reference count. Alternativelf, the comparator initiates
the vertical sync detection pulse when the numerical
25 output of the counter rlses to equal the first reference
count, and the comparator terminates the vertical sync
det:ection pulse when the numerical output of the counter
falls below the second reference count. This provides a
detecﬁor with a hysteresis characteristic.
30 _ .~ It is another aspect of this invention to
" provide a detector for vertical synchronizing pulses in a
circuit configuration which may be embodied in an '
integrated circuit, for example as a digital filter.
These and other aspects of the invention may be
35 appreciated from the following description of the
invention, in conjunction with the accompanying_drawing,
wherein:
-
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common in tel evision receivers, the us%_of digital 5 techniques for

separating synchronizing signals has becone nor eREAMBMAISuUch digita
‘filteri'ng techni ques as have -been devel oped for separating vertical
synchroni zi ng pul ses, and generating a vertical synchronizing signal,

tend to be conpl ex anFleUREcdsdar il plexRedsageamTopse defled¢wshinigries which
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the conposite sync I'S T nvention
‘recogni zes tiM¥eREd@Mio3pAovide a - sinple and i nexpensive verti cal

synchroni zing pul se 1 1ataiEee! s whisehenstRar disykan! yeismangiteLfal se
det ecti . from,noi se IH the co 05|t§%ﬁ%gggipn|2|ngtfugpal. Thi s
i nvent i r EEGHAFedPa AFGPERRPCREHE ot HAYARISIOWE Rt cal -

synchroni zi FgGRREnal. det ector which can be enbodied in an integrated
circuit to form part | ar.ger ' [ ) | L Lgu]
Al so, this inventicn1(H &%ﬁé§§§%ﬂf§gsv§gg§§ﬁgtgggéﬁgéﬁf?giégg%géégc%

synchr oni zi agcordangiegwakthdbhagt dnvent £on | s ssitdwr i enthlogk|didgram o f or m
part of ‘a Se.oal ifdrRGYREN1D! Xndi §ERe £Q11Y CdeSidhfdlidd by retdIRIRId 2
mul tiple.display 1 mage conprises a large prinmary :

10  numeral 1%. A sync separator circuit 12 receives a
composite video signal on line 13. The sync separator
circuit 12 produces a composité synchronizing signal on
line 15, which includes horizonfal and vertical

_ 'synchrohiZing pulses, as well as,equalizing_pulses._ The -
15 composite synchronizing signal may also include
' considerable noise. The sync separator circuit 12 may
comprise, for example, a cohventional low pass filter :
‘having a cutoff frequency of approximately 1 MHz. Such
_ sync separating circuits are well known. o
20 - The composite synchronizing signal on line 15
is an input to a bidirectional counting means 14, for
' example, an up/down counter. Counting means 14 receives
'clock pulses from clock 16 on line 19. The clock pulses
provide a sampling rate for the counting means 14. The
25 sampling rate is preferably at the nominal Nyquist rate or
greater. The composite synchronizing signal on line 15 is
sampled, for example levei sampled, at each clock pulse.
If a signal level at the input of the counter during a
sample intérval indicates that a pulse is present, the
30 counter will increment by one count. This may be
responsive to a horizontal synchronizing pulse, a.vertical
synéhronizing pulse, an equalizing pulse or positive
"polarity noise between pulsés. If the level of the signal
during a sample is such that no pﬁlse is detected, or no
35 positive noise is detected between pulses, or negative
polarity noise occurring during a pulse is detected,.the
counter will decrement by one count. Accbrdingly, the
_ output of the counter, which is illustrated as a five
R
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25 -picture with a smaller and conpressgd i nset secondary pi cture.
Such a vertical synchronizing signal defect or mREA BBEI8e ti mi ng
control signals for properly tenporarily storing video information
concerning the inset - .secondary picture, and for thereafter reading
such vi deo 3tage wrofive tritogbuotetrgnpdiadr pesaonamericalbropkue timed

ol onehi o . . . |
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synchroni zi fégepdedestiine ands nonggrectionand - pudspenandenebse nfPement, but

whi ch is nevertdielRtection,’ eoirakkamphe)agaotdaneempbbicéhi s aspect of the
i nventiohn, a detectqr .for vertical synchronizing pul ses - may conprise a

count er And SYPSRRSREAISRS StR3d6unt er

The numerical output of counting means 14 on
lines 17 is applied to a comparing meéns 18, for example a
comparator, and to a wrap—around inhibitor circuit 24. 1In
carrying out the invention, couhting means 14 may be
10 embodied as a nonwrapping counter. In other words, the
counting means is configuréd to hold at maximum and
- minimum numerical values, respectively, despite further
detections and nondetections of the level, respectively,
in subsequent sample intervals. A five bit counter -
15 provides a range of 32 counts, the minimum numerical value
being defined as 0 and the maximum numérical value being
defined as 31. The operation of the wrap around inhibitor
24, which also receives the composite synchronizing signal
as an input from line 15, isfexplaihed in more detail in
20 connection with FIGURE 2. '

. Lines 17 are coupled ﬁo a first input A of
comparing means 18. A reference count generator or
numerical encoding means 20 produces a numerical output on -
lines 21, in binary format, which is coupled to a second

25 input B of comparing means 18. Comparing means 18 may be
configured to provide an output when the numerical value
at the A input is greater than the numerical value ét Eﬁe
B input, or alternatively, when the numerical value at the
A input is greater than or equal to the numerical value at

30 the B input. An output pulse will be generated on line
23, as illustrated for example, whenever the numerical
count at input A is greater than or equal to the numerical
count at input B. This will correspond, for example, to
detection of a vertical synchronizing pulse in the

35 composite synchronizing signal.

It will be appreciated that the clock rate
or sampling rate provided by clock 16 must héve a
frequency which is high enough to provide adequate

\
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sanpling rate and has a nunerical outpu
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npl es the | evel of a conposige synchronizing signal at a

detection of the level during a sanple interval, and decreases
responsive to nondetection of the 5 level during a sanple interval.
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sequentially, with five serrations therebetween, having a
combined width of approximately 190.5 microseconds. The
serrations and the equalizing pulses each have a width of
approximately 2.54 microseconds, which is somewhat
narrower than the horizontal synchronizing bulses.

" An appropriéte clock rate or sampling rate may
be 398 KHz, for example, which corresponds approximately
to 25 fH, that is, twenty five times the horizontal
synchronizing rate. Each clock pulse has a period of
approximately 2.5 microseconds. Depending. upon timing
tolerances, each horizontal synchronizing puléé might
result in one, two,-or three consecutive incremental
counts. Each equalizing pulse might result in one or two
incremental counts. Each serration might result in one or
two decremental counts. Each vertical synchronizing pulse
might result in 11, 12, or 13 consecutive incremental .
counts. Six consecutive vertical synchronizing pulses
might result in approximately 71 to 78 incremental pulses,
the intervening serrations resulting in approximately 5 to
12 decremental counts. The numbers of counts are merely
illustrative. - Random.noise can be expected to provide an
occasional incremental count in the absence of any pulses,
and an occasional decremental count during occurrence of a
pulse. In no instance is variation by a small number of
incremental or decremental counts of any practical
consequence. Inasmuch as each horizontal synchronizing
pulse is separated-by approximately 63.5 microseconds, the
absence of pulses after termination of each horizontal

 synchronizing pulse will supply sufficient decremental

counts to promptly and effectively erase, that is, count
down the preceding upward counts from each horizontal -
synchronizing pulse. Equalizing pulses are processed in a
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al t.ernately one of first and second nurferi cal reference - counts, first
reference count being greater than the - second r%Céf@ﬁ%@ngunt. The
comparator initiates the vertical sync detection pul se when the
nurmeri cal output of 20 the counter rises above the first reference count
and t esimidtes fahbion! t | Nalse ywiticletisx tsursqasiti@ lilye rangom in
nunerical oyt
y

. ( . f . ; ]
“Alternativel @uéﬁggr%gfscﬂ é%n.ﬁ%ff&éﬁféi“% izing Rhgey)cascount .

: conparator initiates the vertical sync _e&gﬁtion
pul se when ¥edlnaseipchhe 2intexyalibetvesn ePAtAINT L S8F e &N Bhe first
-refere_nce expe%@éattoaﬁdvéhﬂocﬁlémaéﬂf@dittﬂirﬂﬁt&f@ﬁeﬁﬁﬁg/e:ﬁé cal sync
detectlgﬂ pul se _when {?ge.f1 unerical output of the unt.e

d u

: | s bel ow
the sec COPBFERce S SARLTHTHNI S %PmerlcaeﬂQﬁﬁé%;\ﬂﬁlgﬁg hysteresis
char act eri Stiotinta® would be dectémestedotdezemspect of this invention to

provi de a det ector foryverlyeal Syaehenpi ¢haJaBULAES bP Bulses EL&AUI

configuration which my bé e egrated circuit, for
exanpl e as &dedingi cahstibedras the presence OthéﬁgﬁﬁniQﬂéuﬁ?%%pects of - t he.
invention myy e 3By RERPERG ehedcbhRpet herdp! A phid Leser iqdnsvitigt he
lnventHﬂg, h3n33359235'82x¥%53 52fu3§?0t gn $Q té¥6¥grgknfigured to
| hold at minimum and maximum_vaers by the wrap-around
inhibitor circuit 24. Accordingly, when the counter
reaches a minimum count, for example 0, nondetections of
the level during subsequent samples or sample intervals -
15 will not be effective to lower the output of the counter
pelow 0. If the counter were permitted to wrap around,
the next value below 0 is the maximum count of the
.counter, for example 31. Similarly, when a pulse has been
_detected, and a sufficient number of detections of the
20- 1level during successive samples or sample intervals raises
the numerical output of the counter to its maximum, for
example 31, the counter will not be permitted to count
higher in response to subsequent detections in subsequent
. samples. If the counter were permitted to wrap around,
25 the next highest count would be 0. ' '
| In order to provide further noise immunity,
particiularly at the leading and trailing edges of the
vertical synchronizind pulses, the detector may be
configured to exhibit a hysteresis characteristic in
30 switching. This can be accomplished by having the output
of the éomparing means 18 generate an output signal when
the numerical output of the counting meané exceeds a first
reference value, and terminate the output signal when the
numerical output of the counting means falls below a
35 second reference value, the first reference value being
greater than the second reference value. Use of a
noqwrapping counter permits use of a counter having a

relatively small number of stages as compared to the long
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wher ei n: ' 4 FI GURE
1 i's a block diagramof a detector for 8 vertical KWK BHA96i ng pul ses in
accordance with this  invention; and, FIGURE 2 is a
schematic diagramof a digital 5 <circuit in accordance with the bl ock

di agram shoyimen interVa@UBE Lix vertical syncAréfii£fa®pdI¥es/ &irid Cta'le

synchr0n|2|g%lp%I %ﬁy &ong interval between each horizontal
; ~synchronizing pulse. '
In order to provide immunity from noise
5 generated by switching in the counting means and in the
comparing means, the output of the comparing means on line
'23 is sampled by latch means 22, for example at the clock
or sampling réte provided by clock 16. The output of
~ latch means 22, on line 25, is a regenerated vertical

10 synchronizing signal having clean edges for timing '

purposes. o |

The reference count generator or numerical .
encoding means 20 may be a numerical encoding circuit for
supplying the first and seéond reference counts to the

15 comparing means. In order to minimize the circuitiy, the
vertical synchronizing signal itself may be utilized as a
éontrol signal for determining when each of the reference
counts is supplied by the reference count generator 20 to
the B input of the comparing means 18.

20 . A-digital circuit in accordance with the block
diagram of FIGURE 1 is shown in FIGURE 2. Like reference
numerals have been applied in FIGURES 1 and 2 wherever
appropriate. ‘The digitél circuit is generally designated
by reference numeral 100. If the circuit is part of a

25 television receiver, for example, a source of clock rate

' puises is available, as shown on line 39; a composite
synchronizing sighal is availabie, as shown on_liné 15; °
and, a reset signal is available, as shown on line 37. 1In
the event the clock rate available is faster than

30  necessary for proper sampling of'the'composite
synchronizing signal, a divide by N circuit 26 may be
provided. The clock rate, divided down if necessary to an
appropriate sampling f;eqﬁency, is available on line 19 as
an input to a bidirectional or up/down counter 14 and a

35 1latch means 22, which may be a D type flip/flop.

The up/down counter 14 is provided with a CLOCK
"input, an up/DOWN count direction control input, an ENABLE
input and a CLEAR input. Counter 14 is illustrated as a
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accerdance with this i nvention is showngin bl ock di agram formin FI GURE
1, ‘and general |y designated by referencé 10 numeral A 85.8fnc separator
ciricuit 12 receives a conposite video signal on line 13. The sync

separ at or circuit 12 produces a conposite synchroni zi ng signal on

line 15, whifiwve neltudesurnioer z andilacaeddiegiliycdlts outpynchsoai setgopul ses,
as wel| as CAHAL! &l 171€ reprcaliRan! RuakBIBAINLELAD Shggal By

al so include | censi ger e §10i se. 4gThe synC separator CLLLIi may
conprise, fdRiekafpl € a Tonkntdha - okhgagangel o&r up/DOWNy FAYNEEEUL Of f
frFﬂuEncy Oflﬁpﬂéoahéﬁﬁﬁﬁbé%%?ﬁﬁbudﬁéthor e&ﬁﬁ@l&?&&bﬁtODﬁoCF&QUIFﬁear$5

we nown. , conposi.te synchroni.zi ng signal on |ine

'S an 1Bt PEOSK LR D CoaG Ern0orsa 1y, Bosi€2ge.Aee "oy

up/ down counteiggexedint i Akt evgeatsi vl yr,e thiev €3.,0CK inphochapubeenetyatiwel ock
16 on line %é—;? : OV a ' mt t he

counti ng rrezlieg%gélrzgr% Lgs%r?pﬁvier%g tfrag%%ir%%ﬁreﬁgrggg?z 8 tﬁghﬁém nal
‘Nyqui st rat edbrection rantizgl Inputcdmpesiupdedytohitbai zomgosigral on line 15
E Sanpl gleni i1 LU £y el 93 94, AimeaeBunteckwiyhse: It a -

si gnal ifyel,at the input of” the counter during
increment or decrement, that is count up or count down, at

the leading edge of each clock pulse. The counter will
count up or count down depending upon the level of the

signal at the up/DOWN control input. If a pulse or noise
of sufficient magnitude 'is present at the time of ' -

15 sampling, the counter will count up by one count.
Conversely, if there is no pulse present, or if noise
.present is of insufficient magnitude, or if negatiée noise
of sufficient magnitude is present during a pulse at the
time of sampling, the clock will count down by one count.

.20 Counter 14 may be cleared, for example, having its
numerical -output set to 0 during a power-up condition, by
a reset signal 6n line 37. The reset signal ﬁay need_tb
be inverted, as shown by inverter 23, and thereafter
supplied to the CLEAR input of the counter on line 38.

25 Up/down counter 14 is preferably a nonwrapping
counter, that is, a counter which when counting upwardly
will not exceed its maximum couht, for example 31; ;nd
when counting downwardly, will not fall below its minimum
count, for example 0. If up/down counter 14 was '

30 configured to wrap around, then an upward count from
maximum, for example 31, would result in a numerical
output of 0. Similarly, a count downward from minimum, -
for example 0, would result in a numerical output of 31.

Up/down counter 14 is prevented from wrapping
35 around by wraparound inhibitor circuit 24. Logical NAND
gates 40 and 42 detect tﬁe presence of the maximum count,
wherein each of the data bits is equal to 1. Logical NOR
gates 44 and 46 detect the presence of a minimum count,
\
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sanpl e interval indicates that a pulselbs present, the 30 counter will
I nCrenment by one count. This may be r esponsi ve R@®A a85896zont al

symchroni zi ng pul se, ‘a verti cal synchroni zi ng pul se, an equali zi ng
pul'se or positive polarity noise between pulses. If the |evel of the
si gnal - wherain aldardata ikdtsualret kafnalo tpubse Thedebepites, oHrNAND 35

positive noi | t | ses, A gahkV polsatlty noise
occurring d |ﬁ§§£ﬂﬁéﬁ§%qﬁégﬁé¥§%@8§% ?%élo%&cggogﬁ?e§aﬁfl??ded@%%ent by -
one count. ARHRMHGE NOR\gates 44uppdk 46f agee inpuhsecko hpgipal SNAND

iIlustrated el §0 Ve The composite synchronizing signal is inverted
5 Dby inverter 56, and applied as an additional input to each
of NOR gate 48 and NAND 50. The output of NOR gate 48 is
inverted by inverter 52. The oufput of inverter 52 and
the output of NAND gate 50 are inputs to logical NAND gate
54, the output of which is coupled by line 27 to the
10 ENABLE input of counter 14. When the ENABLE input of
counter 14 is a logical LOW, the counter will count uﬁ or
down at the clock rate. When line 27 is a logical HIGH,'
counter 14 is disabled, that is, inhibited from counting.
Briefly, if the counter is at a maximum count, and if the
15 state of Ehe composite synchfonizing signal at the next
sample would otherwise result in an upward count, counter
14 is disabled. A downward count would be permitted.
Conversely, if a minimum count has been detected, and if
the composite synchronizing signal is such that the next
20 sample would result in a downward count, the counter will
be disabled. An upward count would be permitted. The use
of a nonwrapping countef makes it possible to sample wide
pulses, such as vertical synchronizing pulses, without"
‘requiring a counter having a large number- of stages.
25 Fewer stages also tend to generate less switching noise.
The numerical output of up/down counter 14 is
also coupled to a first input A of comparator 18. Thé;
second input B of comparator 18 is coupled by numerical
reference count data lines 21 to the output of numerical
30 encoding circuit 20. Numerical encoding circuit 20 _
provides one or more numerical reference counts or values
agaihst which the numerical output of the up/down counter
i4 may be compared. The numerical output of numerical
encoding circuit 20 will be one'of two numbers,"one larger
35 than the other, depending upon the logical state of the Q
output of latch means 22. As illustrated, the larger
value, for example 16, is supplied to comparator 18 after
a detected vertical synchronizing pulée has been
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5 . stage or five bit counter, wljl be a nunerlgg ' binafy
- A %S#&
t ection

f of mat whi ch increases and decreases responsive to and
nordet ecti on of pul ses and noi se (bhy | evel detectlon for exanple) in
~the conposite 5 synchronizing signal. he nunerlcal out put

of counti ngtermiratedon The lowrs qﬁ£§%§%ﬂﬂﬂﬁ@%ﬁevofarcSﬁﬁEPiﬁg feahd 18,
“Cg;rsfﬁgpl)ﬁ? 11?&0%?{:8&1%:&&{@' 19 e m@dnhahgbbtg% 3' rgwt 24. In
nvention, counti s na enbodi ed as
'nonmwapplngV%BEh?%} SYPﬁhB?Hb?IQﬁwQé?S?;h? :£e%?0§ﬁ ﬁégﬁéans i s conflgured
to hold at maxi mum andomparatoicniiéh hasetveadbutpitms onesyfectiigdl y, despite
furthers —odelegtlong andnRenAeleGildulz1di atdle ategngatixehy,  In

subsequént ganp € Irnterva |t count er provi des_a range of 32
counts, thegnentﬂnnth@ne¥¢§a¥eQ%$UEalue %kﬂ#ﬂ?qiﬂﬁ 7@ £Be0O%h8Tt RE maxi-mum

I”ﬁﬁ[): fg' V@h¥enbgeRErates dghi 68h@e wHen i Giifetiiican oblukeawr ap around

input A is equal to the numerical reference value at input
B. These éignals are provided on lines 29 and 31,
10 respectively, as inputs to logical NOR gate 28.
Comparator 18 provides .an output, A2B, whenever A is
greatef than or equal to B, which causes the output of NOR
gate 28 to be a logical LOW as A>B on line 33. This
signal is inverted by inverter 30 and applied on line 35
15 as an active HIGH input to latch 22.

In operation, up/down counter 14 samples the
level of the composite synchromnizing signal at the clock
rate provided in line 19. Whenever the numerical output
of counter 17 is equal to the numerical reference value at

20 input B of comparator 18, and for as long thereafter as-
the numerical output of counter 14 remains greater than or
equal to the numerical value at input B, a vertical sync '
detection pulse, EEE; will be generated at the output Of_
NOR gate 28. As the counter is counting down, the

25 vertical sync detection pulse will terminate whenever the
numerical value af inéut A falls below the reference value
at input B of comparator 18. . |

. The active HIGH vertical sync detection pulse
is applied to the D input of latch means 22, shown as a D
30 type flip/flop, which samples the vértical sync detection
'~ output at the clock rate. The Q output of D type
flip/flop 22 goes HIGH to supply each regenerated vertical
synchronizing pulse to form a vertical synchronizing
signal. When the Q output of latch 22 is a logical HIGH,

35 the numerical reference value will be 12. Conversely,
whenever the Q output of latch 22 is a logical LOW, the
reference value will be_iG. Inverter 32 enables the

numerical reference value to alternate, or toggle,
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24,. which al so receives the conposite nchroni zi ng S|gnal : as an i nput
.fromline 15, is éxplained in nore degzy in 20 coRBAcB85eH&Gi t h FI GURE 2.
Lines 17 are coupled to a first input A of conparing nmeans 18. A
ref'erence count generator or nuneri cal encodi ng means 20 produces a
nuneri cal - ogkppgbnsiive to thée Gitputh dif rMarycH @2wat Thehiusle iof aoupled to a

second 25 ut _B.o compar | 1 Ee@y b

confi gured 118“§Fo6?88r%’ﬁ°%u‘{%u‘% \Aﬁlﬁr\:{s%e 1r{1uar}:eq'?{83gﬂ Vale%@.’&%l 3 he e

i nput is grdatectthanpuheen@ﬁ©¢¢t§ﬂh3§ﬂQR§$ast#ﬂaSWltChBﬂghpGP or

al ternati VG&MRLE’QE“m£b€1§ﬂgﬁéf£ééefﬁt¢lee&4e§ high the RAdeiitatied greater than

or equal_to the nunerical value at t he ut ulse\MII
be generat e¥eshiFRheSYnchroni z%%glﬁq{ﬁﬁ¢eﬁQ%i?§#% ue %ﬁﬁ p

nurre{ i C?I to otRuUAt pabbwﬁsltaﬁ\ tise gwﬁmncj f‘éﬁge)roﬂaculfd \te(rtiﬂuamurrer i caI
count at inp cort etection of a
verti cal ﬁé’ﬁFEﬁP??‘ﬁbnﬁuﬁ’gﬁs?% f O%% Iéc?})rT%Sl e 3}s%ycr?c Oz zrﬁcﬁig si gnal . .

It will be apgnedi.at Tet ambunbeof| hykteresis willorderens iurpn &ihe provi ded

ggeg{]gtcg 16 JTY$EBAYE Between'{RUURLEY-IREE A fudd gh "enough to provide
10 - In certain circumstances, it is more 1mportant

to detect vertical synchronizing pulses with minimum
delay, sacrificing some noise immunlty In other
circumstances, noise immunity is of more importance than

_ avoiding delays in detection. More particularly, for -

15 example, when storing video information for use in a pix-
in-pix display, more rapid detection of the vertical
‘synchronizing pulses is generaiLy of more importance than
maximum noise immunity. On the other hand, when reading

. video information out of storage for a pix—-in-pix display

20 of an inset or secondary picture, accuraﬁe‘timing and
maximum noise immunity are generally of more importance
‘than minimizing delays in detection of the vertical
synchronizing pﬁlses. In a similar circuit haéing more
pronounced hysteresis, for example, it may be desirable to

25 use a clock pulse sampling rate of 1.93 MHz, utilizing an
upper reference value of 28 for initiating the vertical
sync detection pulse and utilizing a lower reference count 
of 3- for terminating the vertical sync detection pu;se.;

‘It will be appreciated that the vertical

30 synchronizing detector illustrated in FIGURES 1 and 2,
which exhibits substantial noise immunity and prpvides
hysteresis switching characteristics,'is also useful
generally as a low pass filter for pulses in a signal-
wider than other pulses in the signal. The cut off

35 frequency will be a function of sampling rate, pulse width
and noise level and is ultimately limited by the switching
rates of the digital circuits.

___________________;
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he timng of the vertical qutpu l'i ne 25.
I e the Wmmﬁ“ﬂmm“maml e, horl3ontal syn&ﬁ%ﬁ%’zgﬁﬁ pul ses have

a pul se w L appr ex1 mat el y 4.75 mcroseconds; vertica
synchroni zing pul ses have a 5 pulse width of approximtely 31.75 (:::j:)

m cr osecond | synchronizing pul ses are transnmitted
sequentially, with fiwe sgf rd%ttie%'i:%rt '\qroﬁb%‘ée%’ideBaﬂBHail
| synchronizing pulses, characterized by:
counting means (14) for periodically sampling
the level of an input (15) including synchronizing pulses,
the counting means (14) having a numerical output (17)
~ which changes in a flrst sense responsive to detection of
said level during a sample interval and changes in an '
opposite sense respon31ve to nondetection of said level
during a sample interwval; and,
comparing means (18) for generating a sync
detection pulse as an output signal when the numerical
output of the counting means (14) goes beyond a reference
value. -

2. The detector of Claim 1, characterized in
that :

the numerical value is alternately one of first
and second numerical reference counts, the first reference
count being different than the second reference count.
and, ' '

the comparing means (18) initiates the sync
detection pulse by relation of the numerical output of the
counting means (14) to the first reference count and '
“terminates the sync detection pulse by relation of the
numerical output of the counting means (14) to the second

reference count.

3. The-detector of Claim 2, chafacterized in
that the comparing means (18) initiates the sync detection
pulse when the numerical output of the counting means (14)
rises to equal the first reference count.

4. The detector of Claim 2, characterized in
that the comparing means (18) terminates the sync
detection pulse when the numerical output of the counting
means (14) falls belew the second reference count.
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conbl rOX|nater 190 5 m croseconds. The serrations and
!J :I ,! each have a wil#h of 10 approRCax8%45€. 54

nlcr sonewhat narrower than the horizonta
synchroh|2|ng pul ses. An - appropriate clock rate or sanpling
rathH?ﬁ be 398'EHE,T%%rdétéﬁﬁbg,o!htﬁaiﬁozfe@ﬁ&&&@té&lﬁéﬁﬂiﬁﬁte'y '
to

t went e nmes t he horjzontal S nchron|2|ng
rate. Each BcﬁhﬁuPBEeﬁégai #?fﬁp?ﬁ Suppl%ﬁé: éhﬁ(ﬂ?ﬁé?
_nicrosecondmeaﬁbpdmabn@suphan@ed1mg times tid brtant axy  igdidhl atdicnz amidal

synchron|2|ggrgghaglghggk Ul ded Do séd%% or three consecutive
i ncrenent al counts. gEaI|2|ng pu mght result in one or two
20 i ncremental counts. Each serration mght result in one or t wo
decrenental counts. Eagh mﬁahgaehlsfmihéenféfn@e@@é@fng teldbiod esult in

11, 12, or 13 consecutive ingre éﬂ ounts. SiXx nsecutlve verti cal
synchron|2|ﬁﬁaﬁﬂh§8ssyn°hrﬂ?bﬁ%n?e% ?e?TleﬂﬁﬁQﬁﬁ?ﬁﬂ49%/ T to 78

i ncrenent al pulses HMeanishqlient EbyeBupglgLng aat ODSaseSoné | samping
approxmatelgt g 12, decrenmental counts. The nunbers of counts are
merely rFI G PF%tF%gnahandon1n0|se can be expected to provide an
occasi onal |ncrenentabncwwddown thentibseté) ofonnyamml teg, the level

of a signal to be filtered at the rate of said clock
signal, the counter (14) having'a numerical output which
changes in a first sense responsive to detection of said
level during a sample interval and changes in an opposite -
sense responsivé to nondetection of said level during a
' sample interval; and,

a comparator (18) for generating a
synchronizing pulse detection signal as an output when the
numerical output of the counter (14) goes beyond a

numerical reference.

7. The detector of Claim 6, characterized in

that: | ' |

. " the numerical reference is alternately one of
'first and second numerical reference counts, the first
.reference'count being greater than the second reference
count; and,

‘the comparator (18) initiates the synchronizing
pulse detection signal when the numerical output of the
counter (14) rises above the first reference count and
terminates the synchronizing pulse detection signal when
the numerical output of the counter fallsoto the second
reference count.

8. The detector of Claim 7, characterized in
that the comparator (18) initiates the synchronizing pulse
detection signal when the numerical output of the counter
(14) rises to equal the first reference count.
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and an occas ntal count during occurrence of . .a 30 pulse. In
no?i nstance E”wmﬁ smal | hfinber of iR( 8hemd8l or
cou

deer enent al ctical consequence. | nasmuch as each
hori zont al synchron|2|ng pul se i s separated by approxinmately 63.5
m cr oseconds, the absence of pul ses after ternination of each

hori zont al 35 synchyoni zin £ wi || I fICI decrepent a
counts to pronptly angg %?gl 8Fé§5 Cﬁﬁgﬁ |§ 853? erize&doﬁﬁ t he
precedi ng uphatdtheunbmparauoea¢h8hotezmnnates the. symchremi zing) pul se.
Equal i zi ng’ B'dh.§‘ésd@E@cQEBﬁe§§$ﬂainwﬁen the numerical output of the

counter (14) falls below the second reference count.

, iO. The detector of Claim 7, characterized
by a numerical encoding circuit (20) for supplying the’
first and second reference counts to the comparator (18)
responsive to the output:signal of the comparator (18).
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simlar fashion. Noise which is substanti.ally randomin gg terval s
bet ween horizontal synchronizing pul ses, as - wel | as_lﬁcﬁh i é%val
be¢ ween equal i zi ng pul ses, can be - expected to have no net effect in
increnmenting the 5 counter. On the contrary, the nunerical out put of
counter woul d be decrenented to zer @bstract - | n order to preven

t he absence of pul ses fronk det?ﬁggpg(f€psféfu¥kfg&é4¥3%gﬂea nga pu

and vice versa, by having er wrap around |eV|ng
M ni mum andulse MEAMREAReS & MONWAARRING slPe’G‘ﬁF”Pg&'PEHt?S (14) ﬂb d2at

M ni mum ancdifpd FAEB Y al 1S, byrﬁéﬂ&:duxﬁﬁxar(qur)d samplesn@hbi nefreml bEUAt 24.
Accordgggly when, t he couynter, |, {I? a_mni n1cou E gxanpl e O,
nondet eXt i SiMRASite sy ?QﬂﬁﬁlQﬁuﬁﬁﬁf e fudhit™ éﬁﬁl &8 Sr s | e .

i nterval s lcduntéd | (1) Hees of fragiendecdlo dunpmt wihd chutipetreabeshe count er

below 0. |If_the counter ef tt ar, next val ue
- below 0 is ﬁﬁap%%‘fﬁj% c\(l)% e&f {ﬂ] Fdsaldc\(l)fl;e%%ér ﬂg a saf“éhlgl
‘Simlarly, idereabrst desrdamas respateistst &, Qﬂm§e§e§§ﬂpncpén§ah9nber of
detections QfydN6;20ind &Y Sadiifd NhtRUGRESS| iheS ¥BRIpATaRbrSqABY € interval s

rai ses
10 generates a vertical sync detection pulse when the

numerical output of the counter (14) is greater than a
reference value. In order to provide hysteresis, the
numerical Qalue is alternately one of first and second
numerical reference counts, the first reference count being -

15 greater than the second reference count. The comparator
(18) initiates the vertical sync detection pulse when the
numérical:output of the counter (14) rises above the first
reference count and'terminates the vertical sync detection
pulse when the numerical output of the couriter (14) falls

20 Dbelow the second reference count. The numerical reference
supplied to the comparator (18) is changed ‘at times
corresponding to initiation and termination of each.
vertical sync detection pulse. A pulse shaping circuit may

" comprise a latch (22) for sampling the output of the

25 comparaﬁor (18) and generating a vertical synchronizing

signal.

Reference Indicia Are From Fig. 1
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the nuneri cal out put of the counter to its maxi num for exanmpl e 31,

thé counter will not be permitted to count - higher in response to
sulesequent detections in subsequent sanples. If the counter were
permtted to wap around, 25 the next highest count would be 0. ;;’
In order to provide further noise imfrfiy, particularly at the
| eading and trailing edges of the . vertical synchronizing pul ses, the
detector may be configured to exhibit a hysteresis characteristic in
30 switching. This can be acconplished by having the output of the
conparing neans 18 generate an -out put :g gnal when t he nuneri cal
out put of the counting neans exceeds &J3first ref erence val ue, and
term nate the output signal when the E&Q numerical output of the counting
means falls below a 35 second refer val ue, the first reference val ue
bei ng greater than the second r ence value. Use of a
nonw appi ng counter permts use of a cQunter having a - relatively
smal | nunber of stages as conparqg t§re—l-cng
o
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g T " time interval of six vertical synchronizing pul ses and the

re?atlvely | ong i nterval between each horizontal . synchroni zi ng pul se.
Ineorder to provide immunity fromnoise 5 generated by switching in the
counting neans and in the conparing rreans, the output of the conparing
means on |ine 23 i s sanpled by Iaﬂthneans 22, for exanple at the clock
or sanpling rate provided by clock 16. The out put of | at ch neans 22, on
line 25, is a regenerated vertical 10 S%Qchron|2|ng si gnal havi ng cl ean
edges for timng pur poses. EE
. 35::TT _
‘&90\
il
Y

FIG. 2

A
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“Fhe'r ef eref®@Tount generator or nuneri cal d “12Q,

nunerical encoding circuit for ~ suppl yi ng t a}iﬁéﬂ@&d
.counts to the 15 conparing nmeans. In or der] ?za o]
FI !z' eﬁa i ¢d. 3l

vertical synchronizing signal itself may beju [ 0
signal for determ ning when each of the rlef 4r @émract §°
by the reference count generator 20 to the B |nut of th

nmeans 18. -20. A di gl taI circuit ik
di agram of FIGURE 1 is sNBRMICA N ods
been applied in FIGURES ]‘I‘tfénq.nge%for?vzeerlat s té‘pzpﬂé’pfieal of gfuﬂ%& tal
circuit is general |y desi ginat e erence numner a 0

circuit is partfoF Geleyisigpegraning é"(Yé‘FUE?“ 319 signpla, in %Qﬂ?rr@é'of

clock rate apd| beparziavaakabt@, thes f4bdanoHrdigina l3dpt actay Eirt €
synchroni zi ng si,gpglcd S %hehk8h) SindSss on line 15; . and, a reset
signal is available, cas s% hown on *ni‘ ?%QVLVP the event the clock rate

avai lable is faster than %ﬁ?eiﬁéféséﬁrsﬁlf%?isﬁf’ﬂﬁer"%‘?s\‘?ﬁ)l’i'erﬁ?r&Fr?h%“‘?;onpom te
synchroni zi ng sthealike mbiceiide dyd paemsi B 26mpagdtee video pignalded. The

clock rate, divipgd.Gayukile J2GESS&{gnd10 13B1udes video information as
well as horizontal and vertical synchronizing information.
10 Synchronizing pulses are transmitted ouring a blanking
period when no picture information is transmitted. A
horizontal synchronizing pulse is transmitted for each
horizontal line, and a vertical synchronizing pulse is
transmitted for each field to synchronize the vertical
- 15 scanning motion. 1In the NTSC system, for example, the
horizontal synchronizing pulses have a frequency of .
approximately 15,750 Hz and the vertical synchronizing
pulses have a frequency of approximately 60 Hz.
_ Horizontal and vertical synchronizing pulses
20 generally have the same amplitude, but differ in pulse
width. The vertical synchronizing pulees are much wider
than the horizontal synchronizing pulses. Each vertical
synchronizing pulse, for example, extends over a period
equal to six half 11nes or three complete horizontal i
25 1lines, making it muCh wider than a horizontal pulse. Each
wide vertical pulse is actually composed of six individual
pulses separated by five serrationé. The five serrations
~are inserted in the vertical pulse at half line intervals.
The composite video signal also includes equalizing
30 pulses, spaced at half line intervals. The equalizing
pulses, which are repedted at half line intervals, provide
identical waveshapes in the separated vertical
synchronizing signal for even and odd fields so that
constant timing may be obtained for good interlace of the
35 fields. 1In view of the disparity in frequency and pulse
. widths between horizontal.and vertical synchronizing
pulses, vertical synchronizing pulses have”been separated,
for example from a composite synchronizing signal in which
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appropriate sanpling frequency, is available on line 19 as an input to
a bidirectional or up/down counter 14 and a 35 | atch means 22, which may
be a D type flip/flop. The up/down counter 14 is provided
with a CLOCK I nput, an up/ DOAN count direction control input, an
ENABLE input and a CLEAR input. Courtter 14 is illustrated as a

9 five bit counter, and accordingly its output is a set of five
output lines 17, representlng nunerical count data bits 2[err], 2[err],
2[err], . 2[err] aer‘eZD’éFiP? iqternatigs S uRePONeMeyed: cby detelot ling theref or e
32 counts, for exagHaetbiost{k txowdk £rBGuency or wider pulse width.

As the use of integrated circuits becomes more
common in television receivers, the use of digital
5 techniques for separating synchronizing signals has become
‘more common. Such digital filtering techniques as have
been developed for separating vertical synchronizing
pulses, and generating a vertical synchronizing signal,
tend ﬁo be complex and unnecessarily expensive. Those
10 techniques which are not complicated seem more prone to
false detection from noise in the composite éynchronizing
signal.
This invention recognizes the need to provide a
simple and inexpensive vertical synchronizing pulse
15 detector which is particularly immune to false detection
from noise in the composite synchronizing signal. This
invention recognizes a further need to provide a digitai
vertical synchronizing signal detector which can be
embodied in an integrated circuit to form part of a larger
20 video signal processing circuit. Also, this invention
recognizes yet another need for a vertical synchronizing
signal detector which is sufficiently reliable to form
part of a so-called pix-in-pix video control circuit,
wherein a multiple display image comprises a large primary
picture with a smaller and compressed inset secondary
picture. Such a vertical synchronizing signal detector
must provide timing control signals for properly

25

temporarily storing video information concerning the inset
secondary picture,_and for thereafter reading such video
30 information out of temporary storage in proper timed
' relationship to the scanning sequence of the primary
picture.
It is an aspect of the invention to provide a
detector for vertical synchronizing pulses which is simple
35 and inexpensive to implement, but which is nevertheless
.reliable In accordance with this aspect of the
1nvention, a detector for vertlcal synchronlzlng pulses

may comprise a counter and a comparator. The counter

Thls is fhe replacement sheet

Date: 2 5 JUL 13%



5 CLOCK I nput of such a counter is normally positive edge 'triggered.

Al ternatively, the CLOCK i nput may be negative edge triggered or |evel
triggered. The up/ DOAN count direction control input is coupled to the
conposite synchroni zing signal on line 15. The counter will 10

I ncrement or decrenent, that is count up dr count down, at t he | eadi ng
edge of each clock pul se. The counter wl| count up or count down
dependi ng upon the | evel of the signal at the up/ DOMAN control input.

|f a pul se or %Erﬁﬁles erd 189EL1 6f %tcm@atydgya&wﬁ;@ag glghde att' ® of
15 sanpling, e counter wll| count cou

u nverse
there i s no puI §ampl g fateppnfs h%l%é"%’“exiﬁ?gs‘é‘fﬁpqt w&ﬁ'cf‘cgﬁ?f?ﬁ e%t
magni t ude, or i tespogatives twodseectiomfofs thiei tewvel dvagumat adeamBler esent

during at pul se %t&Peal, antdl G%g?éaié@ﬁpééds%PsWé @A%d@tbbweﬂ%f%@’n by
one coun may be cleare or a

nurreri cal ?pu?O i‘ ‘bﬁd‘gd&n*’*ﬁ& g g‘\‘l‘\b‘?" vad - coﬁé‘?t ‘5\? genﬁr?te%et
signal on line 37veiftlbcalem<£|dgha¢thqy mdse 88 an Oumltl sigpadavhers shown

by inverter 23, tﬁ@dnaﬂéff@ht utput oétwé ifintert e éileca%%ﬁ RRLh &f the
counter on |ine 38. preferably a

nonwr appi ng reference value. Alteghatively,ugﬁe comparator may
generate the vertical sync detection pulse when the

10 numerical output of the counter is greater than or equal
to the reference value. _

_ It is a further aspect of the invention to
provide reliable detection of vertical synchronizing
signals with improved immunity to noise. 1In accordance

15 with this aspect of the invention, the numerical value is
alternately one of first and second numerical reference
counts, first reference count being greater than the
second reference count. The comparator initiates the
vertical sync detection pulse when the numerical output of

20 the counter rises above the first reference count and
terminates the vertical sync detection pulse when the
numerical output of the counter falls to the second
reference count. Alternatively, the comparator initiates
the vertical sync detection pulse when the numerical

25 output of the counter rises to equal the first reference
count, and the comparator terminates the vertical sync
detection pulse when the numerical output of the counter
falls below the second reference count. This provides a
detector with a hysteresis characteristic.

30 It is another aspect of this invention to
provide a detector for vertical synchronizing pulses in a
circuit configuration which may be embodied in an
integrated circuit, for example as a digital filter.

These and other aspects of the invention may be

_35 appreciated from the following description of the

invention, in conjunction with the accompanying drawing,
wherein: ' '
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count'er, that is, a counter which when counting upwardly w |l not

exceed its maxi nrum count, for exanple 31; and when counti ng

downwardly, will not fall belowits m ninum count, for exanple 0. If
up/ down counter 14 was 30 configured to wap around, then an upward count
from maxi mum for exanple 31, woul d%esult in a nuneri cal out put
of 0. Simlarly, a count downward from m ni nrum for exanple 0, would
result in a nunerical output of 31. Up/ down counter 14 is

prevented from w appi ng BEGURE ouni@ lbybweapatiagram pfii bi dereaiqrcdipt 24.

Logi cal NAND vertGah@Ssydkiithi4dngehbfied e BLeSRASRcOfwiidhe HRYI MUM count,

wherein each of, the data bits is equal to 1. Logical NOR gates 44 and
invention,

46 detect the presence bt *mi ni num count ,
FIGURE 2 is a schematic diagram of a digital

5 circuit in accordance with the block diagram shown in
FIGURE 1.

A detector for vertical synchronizing pulses in
accordance with this invention is shown in block diagram
form in FIGURE 1, and generally designated by reference

10 numeral 10. A sync separator circuit 12 receives a
composite wvideo signal on line 13. The sync separator
circuit 12 produces a composite synchronizing signal on
line 15, which includes horizontal and vertical
synchronizing pulses, as well as equalizing pulses. The

15 composite synchronizing signal may also include
considerable noise. The sync separator circuit 12 may
comprise, for example, a conveptional low pass filter
having a cutoff frequency of approximately 1 MHz. Such
sync separating circuits are well known.

20 The composite synchronizing signal on line 15
is an input to a bidirectional counting means 14, for
example, an_up/down counter. Counting means 14 receives
clock pulses from clock 16 on line 19. The clock pulses
provide a sampling rate for the counting means 14. ' The

25 sampling rate is preferably at the nominal Nyquist rate or
greater. The composite synchronizing signal on line 15 is
sampled, for example level sampled, at each clock pulse.
If a signal level at the input of the counter during a
sample interval indicétes that a pulse is present, the

30 counter will increment by one count. This may be
responsive to a horizontal synchronizing pulse, a vertical
synchronizing pulse, an equalizing pulse or positive
polarity noise between pulses. If the level of the signal
during a sample is such that no pulse is detected, or no

35 positive noise is detected between pulses, or negative
polarity noise occurring dufing a pulse is detected, the
counter will decrement by one count. Accordingly, the

output of the counter, which is illustrated as a five
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io wherein all data bits are equal to 0. The outputs of NAND

gates 40 and 42 are inputs to logical NOR gate 48. The out puts of NOR
gates 44 and 46 are inputs to | egical NAND gate 50. The conposite
synchroni zing signal is inverted 5 by inverter 56, and applied as an

addi tional input to each of NOR gate 48 and NAND 50. The out put of NOR
gate 48 is i nverted by inverter 52. Fhe output of inverter 52 and

the output of NAND gate 50 are inputs to |ogical NAND gate - 54, the

out put of which is coupl ed by line 27 to the 10 ENABLE i nput of counter

14.  Wen the E@A@EE& npiut ounte)rllJL4 an NoloIl %I} v%ethe counter

w |l count up o wn' t thcouf' CK rateé. I ne IS a l'ogical
HI GH, countbéf‘aﬂ f%“?ﬂtsa'tﬁllléa ipprgases, ai“ﬁhi’%ﬁ”fﬁfefsr S$SEONHE Y g0
Briefly, if theneodatettich alnddnBRYERKNA RUBE, pahskes fardd@olse shwpte of the

composite syncioeh zhdle A (Bt LREGA 1n cne SRS iNQUI d ot herui se
result in ag upwar count cdunt
synchroniZLng 31gnal

The numerical output of counting means 14 on
lines 17 is applied to a comparing means 18, for example a
comparator, and to é wrap—-around inhibitor circuit 24. 1In
carrying out the invention, counting means 14 may be

10 embodied as a nonwrapping counter. In other words, the
counting means is configured to hold at maximum and
minimum numerical values, respectively, despite further
detections and nondetections of the level, respectively,
in subsequent sample intervals. A five bit counter

15 provides a range of 32 counts, the minimum numerical value
being defined as 0 and the maximum numerical value being
defined as 31. The operation of the wrap around inhibitor
24, which also receives the composite synchronizing signal
as an input from line 15, is explained in more detail in

20 connection with FIGURE 2.

Lines 17 are coupled to a first input A of
comparing means 18. A reference count generator.or _
numerical encoding means 20 produces a numerical output on
lines 21, in binary format, which is coupled to a second

25 input B of comparihg means 18. Comparing means 18 may be
configured to provide an output wheh the numerical value
at the A input is greater than the numerical value at the
B input, or alternatively, when the numerical value at the
A input is greater than or equal to the numerical wvalue at

30 the B input. An output pulse will be generated on line
23, as illustrated for example, whenever the numerical
count at input A is greater than or equal to the numerical
count at input B. This will correspond, for example, to
detection of a vertical synchronizing pulse in the

35 composite synchronizing signal. '

It wil)l be appreciated that the clock rate
or.samplinq rate brovided by clock 16 must have a

frequency which is hiqgh nnouqh tn provide adequate
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14 is disabled. A downward count would be pernitted. Conversely, if a
m ni mum count has been detected, and if t he conposite synchroni zing
signal is such that the next 20 sanple would result in a downward count,
the counter wll be di sabl ed. An upward count woul d be permtted. The
use of a nonw apping counter nmakes6t possible to sanple w de

pul ses, such as vertical synchronizing pul ses, wthout requiring a
counter having a | arge nunber of stages. 25 Fewer stages also tend to

generate |ess swd QIEHBQ ngslﬁ'\e tlmlng of the ve-g%@.cglﬂ”gﬁiﬁﬁj. RAUYRHE of
up/ down count er 4l so coupled to a S of conparat or

18. The %?:on&"i hPat NESof S far 5P6re’iac‘>‘“qlse c%‘ﬁ 8n'b nuneri cal
r_ef erence counsymtrnlizieg @dldes thaweoat pwlse)fwmmeplfcabpwir@t@édi ng

circuit 20. Numeg il o88e08400 &éﬂﬁyéhh $0nchroni¥i®y ga$s9enle BOI €
nuneri cal ts;zference counts_or valu 3gg‘?‘% nst whi cg the rrerl cal
out put of the Hﬁb"%md&Buﬂfe?ppro"m‘f&eﬂy SHSFCEECOMZ  nutiet i cal out put

of numerical vertimdodiynghcontzing 2mlwek| abe toransgfitted nunbers, one

| arger 35 thaQe&ﬁ@héﬂéTi&, Q?PﬁngiJEJ§Q¥§Qt§9§sléﬁﬁééﬂetﬁbéh? HgviﬂéeaQ

out put of |atch neans . | lustrated, .th Iue for
exanmpl e 16, |s°§'i‘}’bb‘i“’1ded”fiﬁhc8fm%?%ﬁ mpke é{?’ i?éagq“%cmsem

serrations and the equalizing pulses each have a width of
10 approximately 2.54 microseconds, which is somewhat
narrower than the horizontal synchronizing pulses.

An appropriate clock rate or sampling rate may
be 398 KHz, for ekample, ﬁhich corresponds approximately
to 25 fH, that is, twenty five times the horizontal

15 synchronizing rate. Each clock pulse has a period of
approximateiy 2.5 microseconds. Depending upon timing
tolerances, each horizontal synchronizing pulse might
result in one, two,.of three consecutive incremental
counts. Each equalizing pulse might result in one or two

20 incremental counts. Each serration might result in one or
two decremental counts. Each vertical synchronizing pulse
might result in 11, 12, or 13 consecutive incremental
counts. Six consecutive vertical synchronizing pulses
might result in approximately 71 to 78 incremental pulses,

25 the intervening serrations resulting in approximately S to
12 decremental counts. The numbers of counts are merely
illustrative. Random noise can be expected to provide an
occasional incremental count_in the absence of any pulses,
and an occasional decremental count during occurrence of a

30 pulse. In no instance is variation by a small number of
incremental or decremental counts of any practical
consequence. Inasmuch as each horizontal synchronizing
pulse is separated by approximately 63.5 microseconds, the
absence of pulses after termination of each horizontal

35 synchronizing pulse will supply sufficient decremental
counts to promptly and effectiﬁely erase, that is, count
down the precedlng upward counts from each horizontal

synchronizing pulse. Equalizing pulses -are processed in a
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a det'ected vertical synchroni zi ng pul se has been

11 termnated. The | ower reference value, for exanple 12, is
supplied to conparator 18 after the beginning of a verti cal
synchroni zi ng pul se has been detected. Conparator 18 has two
out puts, one of which 5 generates a sigﬁél when the nunerical val ue at

I nput Ais greater than reference value at input B.and the ot her of
whi.ch generates an out put when the nunerical val ue at i nput A'is equal

to the nunericabimelar acbival ueN@itse mputh is substantially random in
the intervals between horizontal synchronizing pulses, as
well as in the intervai between equalizing pulses, can be
expected to have no net_effect in incrementing the
.5 counter. On the contrary, the numerical output of the
counter would be decremented to zero.

In ofder to prevent the absence of pulses from
being construed as the presence of a pulse, and vice
versa, by having the counter wrap around after achieving

10 minimum and maximum values, the counter is configured to
hold at minimum and maximum values by the wrap-around
inhibitor circuit 24. Accordingly, when the counter
reaches a minimum count, for examplé 0, nondetections of
the level during subsequent samples or sample intervals -

15 will not be effective to lower the output of the counter
below 0. If the counter were permitted to wrap around,
the next value below 0 is the maximum count of the
counter, for example 31. Similarly, when a pulse has been
detected, and a sufficient number of detections of the

20 1level during successive samples or sample intervals raises
the numerical output of the counter to its maximum, for
example 31, the counter will not be permitted to count
higher in response to subsequent detections in subsequent
samples. If the counter were permitted to wrap around,

25 the next highest count would be 0.

" In order to provide further noise immunity,
particularly at the leading and tréiling edges of the
vertical synchronizing pulses, the detector may be
configured to exhibit a hysteresis characteristic in

30 switching. This can be accomplished by having the output
of the comparing means 18 generate an output signal when
the numerical output of the counting means exceeds a first
reference value, and terminate the output signal when the
numerical output of the counting means falls below a

35 second reference value, the first reference value being
greater than the sécond.referenée'value. Use of a
nonwrapping counter permits use of a counter having a

relétively small number of stages as compared to the long
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B. These signals are provided on lines 29 and 31, 10 respectively, as

I nputs to | ogical NOR gate 28. Conparator 18 provides an out put,
Alerr] B, whenever Ais greater than or equal to B, which causes the
out put of NOR gate 28 to be a logical, LOWas Alerr]B on line 33. This
signal is inverted by inverter 30 and app qled on line 35 15 as an active
H GH input to latch 22. I n operation, up/down counter 14
sanpl es the | evel of the conposite synchronizing signal at the clock

rate provi ded iuinei AotegvaWehesior velrsigahesyralireuiping pulseof agdurher 17

is equal to theremam%@@l 15&; ef S aabdewabn 28ach | RPwizdhe@fi conparator 18,
and for as Ion% §reaft§ the nunerical output of counter 14
renmai ns greate Fo8F 2409 p%hﬂ%ﬂ to the numerical value at input B, a

verti cal sync det ectlinoprgaksee pfavide impunitlye fyemenatse at t he
out put of k8 B9 sﬁﬁtémcfoyntt% b%uﬁ@ﬂﬂéhﬂ&a&'@%d tihe ¢Aa
ermnate whenever nu rlcal

verti cal sync et ecti,on Eulse Wi

val ue at input PURATIEIHBEBNSt NERG PHRN LTV & ﬁecompargfglmﬁﬂﬂs
conparator 18. 23 is sampled Belatth useddsGa2yeforcakanyhe akettoe |cancpul se

I's applied to the QdiRUG @hebabfdv (B DP 210EROM8. aSTRE Doutput of

| latch means 22, on line 25, is a regenerated verticai

10 synchronizing signal having clean edges for timing

" purposes.

The reference count generator or numerical
encoding means 20 may be a numerical encoding circuit for
supplying the first and second reference counts to the

15 comparing means. In order to minimize the circuitry, the
vertical synchronizing signal itself may be utilized as a
control signal for determining when each of the reference
counts is supplied by the reference count generator 20 to
the B input of the comparing means 18.

20 A digital circuit in accordance with the block
diagram of FIGURE 1 is shown in FIGURE 2., ULike reference
numerals have been applied in FIGURES 1 and 2 wherever
appropriate. The digital circuit is generally designated
by reference numeral 100. If the circuit is part of a

25 television receiver, for example, a source of clock rate
pulses is available, as shown on line 39; alcomposite
synchronizing signal is available, as shown on line 15;
and, a reset signal is available, as shown on line 37. In
the event the clock rate available is faster than

30 necessary for proper sampling of the composite
synchronizing signal, a divide by N circuit 26 may be
provided. The clock rate, divided down if necessary to an
appropriate sampling frequency, is available on line 19 as
an input to a bidirectional or up/down counter 14 and a

35 latch means 22, which may be a D type flip/flop.

The up/down counter 14 is provided with a CLOCK
input, an up/EEWﬁ count direction control input, an ENABLE
input and a CLEAR input. Counter 14 is illustrated as a -
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30 ‘type flip/flop, which sanples the vertical sync detection out put
at the clock rate. The Q output of D type flip/flop 22 goes HHGH to
~supply each regenerated verti cal synchroni zing pulse to forma

vertical synchronizing signal. Wes the Q output of latch 22 is a
| ogical HHGH, 35 -the nunerical reference value will be 12. Conversely,
whenever the Q output of latch 22 is a |ogical LON the ref erence

value will beelfe bivveldufited? SRENGDMIRg1y 1os BURRRKCD Geler egipe val e

to alternate, or \9:9p
five o ut’' lines 17, representing numerical count data

bits 20, 21, 22, 23 and 24. The range of up/DOWN counter
14 is therefore 32 counts, for example from 0 to 31. The
5 CLOCK input of such a counter is normally positive edge
triggered. Alternatively, the CLOCK input may be negative
edge triggered or level triggered. The up/Eaﬁﬁ count
direction control input is coupled to the composite
synchronizing signal on line 15. The counter will

10 increment or decrement, that is count up or count down, at
the leading edge of each clock pulse. The counter will
count up or count down depending upon the level of the
signal at the uplsaﬁﬁ control input. If a pulse or noise
of sufficient magnitude is present at the time of

15 sampling, the counter will count up by one count.
Conversely, if there is no pulse éresent, or if noise
.present is of insufficient magnitude, or if negative noise
of sufficient magnitude is present during a pulse at the
time of sampling, the clock will count down by one count.

20 Counter 14 may be cleared, for example, having its
numerical output set to 0 during a power—-up condition, by
a reset signal on line 37. The reset signal may need to
be inverted, as shown by inverter 23, and thereafter
supplied to the CLEAR input of the counter on line 38.

25 Up/down counter 14 is preferably a nonwrapping
counter, that is, a counter which when counting upwardly
will not exceed its maximum count, for example 31; and
when counting downwardly, will not fall below its minimum
count, for example 0. If up/down counter 14 was

30 configured to wrap around, then an upward count from
maximum, for example 31, would result in a numerical
output of 0. Similarly, a count downward from minimum,
for example 0, would result in a numerical output of 31.

Up/down counter 14 is prevented from wrapping

35 around by wraparound inhibitor circuit 24. Logical NAND
gates 40 and 42 detect the presence of the maximum count,
wherein each of the data bits is equal to 1. Logical NOR

gates 44 and 46 detect the presence of a minimum count,

. ’ ' o et, . .
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responsive to the Q output of latch 22. The use of a | ower reference
value for termnating the vertical sync . detection pulse effects
hysteresis in switching, to inhibit multiple triggering edges in the
regenerated 5 vertical synchronizing puljge, for exanple, due to noise or
to other problens at the trailing edge of the vertical synchroni zi ng
pul ses in the conposite synchroni zi ng signal. The, anount of hysteresis
wi || depend upon,th i ffer e between .the refe ce..val ues

In certain ci rcfr?gtrgﬁrc'e%,lpi atlas%ggrseaf?rp%ﬂaélntto b° t%ﬁge?uet@tutve?{i%gﬁm
synchroni zi ng pdases 4Pt andri4d mn® inpube| &g logdepitt NER reptso s -nofle

i rr:wuni ty. In 3; hﬂftpults a'f_rmrgsgtam@eaa and sS85 idﬂwﬂhbutﬁst@f#dﬁlrceli manntarce
t han avoi di el.ays etecti.on. rticu for, anpl e,
when storing_vi eéglr? (')rrr% ?ocno'?p%r“gges%&gmgﬁfmg Li‘£+%1 p?sx lé‘uj"gﬁi"gé nore -
rapi d detectPon R¥ iyervertitaland appdipd o iaddipdraal inpuweter 8BFY of
mor e i nportance dMaR gate NBKi AAUNNANDS 601 MTHY toatpd bbenor hpatehagdiswhen

readi ng V' R B LR 95 1 ARSIl BebiivbRedl 5 nE &Y 20
y pPic t1mng and

of an inset or secondar ure, accurate
the output of NAND gate 50 are inpgts to logical NAND gate

54, the output of which is coupled by line 27 to the

10 ENABLE input of counter 14. When the ENABLE input of
counter 14 is-a logical LOW, the counter will count up dr
down at the clock rate. When line 27 is a logical HIGH,
counter 14 is disabled, that is, inhibited from counting.
Briefly, if the counter is at a maximum count, and if the

15 state of the composite synchronizing signal at the next
sample would otherwise result in an upward count, counter
14 is disabled. A downward count would be permitted.
Conversely, if a minimum count has been detected, and if
the composite synchronizing signal is such that the next

20 sample would result in a downward count, the counter will
be disabled. An upward count would be permitted. The use
of a nonwrapping counter makes it possible to sample wide
pulses, such as vertical synchronizing pulses, without
requiring a counter having a large number of stages.

25 Fewer stages also tend to generate less switching noise.

The numerical output of up/down counter 14 is

also coupled to a first input A of comparator 18. Thé;
second input B of comparator 18 is coupled by numerical
reference count data lines 21 to the output of numerical

30 encoding circuit 20. Numerical encoding circuit 20
provides one or more numerical reference counts or values
against which the numerical output of the up/down counter
14 may be compared. The numerical output of numerical
encoding circuit 20 will be one of two numbers, one larger

35 than the other, depending upon the logical state of the Q
output of latch means 22. As illustrated, the larger
value, for example 16, is supplied to comparator 18 after

a detected vertical synchronizing pulse has been

This is the replacement sheet
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maxi mum noi se i mmunity are general ly of nore inportance t han
mnimzing delays in detection of the vertical synchroni zi ng pul ses.

In a simlar circuit having nore pronounced hysteresis, for exanple,
it may be desirable to 25 wuse a clock pylse sanpling rate of 1.93 Mz,
utilizing an upper reference value of 28 for initiating the vertical
sync detection pulse and utilizing a | ower reference count of 3 for
termnating the vertical sync detectio ul se. {5 wiild be
appreci at ed t hAETPABAYRG 1 | }:{ré‘le gﬁ“%yﬂ%%r‘%ﬁf?i Hat et efcotrorexlaf“%gtfr%t ed in

FI GURES 1 and 2vupplied\ip cleroripbPt sl& Afseanthal bedtEng®fnety and

provi dFIS RESEEERS| SyriloalizNgg ChaI AL halsi Beefisdetectaddso usef ul |
generally as a low pass Lilter .faor .pu S, J | .gnal £ Wrdeg, than other
pul ses in the signal. Théo%ﬂ?raotﬁr ég Lﬁ%r%%&ueoﬁ’ct R,\QIJ_MQ” o%% %1 function of
sanpl i ng rade, 9s@EEALOF R [Fignal yhanneheaumerdrainvelee @t iRRNEI Y ¥ nited

by the switchi RGeater tRi®Sceferefeedvglidlatciinputt B.and the other of

which generates an output when the numerical value at
-input A is equal to the numerical reference value at input
B. These signals are brovided on lines 29 and 31,

10 respectively, as inputs to logical NOR gate 28.
Comparator 18 provides an output,.AZB, whenever A is
greater than or equal to B, which causes the output of NOR
gate 28 to'be a logical LOW as A>B on line 33. This
signal is inverted by inverter 30 and applied on line 35

15 as an active HIGH input to latch 22.

In operation, up/down counter 14 samples the
level of the composite synchronizing signal at the clock
rate provided in line 19. Whenever the numerical output
of counter 17 is equal to the numerical reference value at

20 input B of comparator 18, and for as long thereafter as
the numerical output of counter 14 remains greater than or
equal to the numerical value at input B, a vertical sync
detection pulse, EEE, will be generated at the output of
NOR gate 28. As the counter is counting down, the

25 vertical sync detection pulse will terminate whenever the
numerical value at inﬁut A falls below the reference value
at input B of comparator 18.

The active HIGH vertical sync detection pulse
is applied to the D input of latch means 22, shown as a D

30 type flip/flop, which samples the vertical sync detection
output at the clock rate. The Q output of D type
flip/flop 22 goes HIGH to supply each regenerated vertical
synchronizing pulse to form a vertical synchronizing
signal. When the Q output of latch 22 is a logical HIGH,

35 the numerical reference value will be 12. Conversely,
whenever the Q output of latch 22 is a logical LOW, the
reference value will be 16. Inverter 32 enables the

numerical reference value to alternate, or toggle,
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VWHAT'I'S CLAIMED | S: 1. A detector (10) for video signa
synchroni zi ng pul ses, characterized by: counting neans (14) for
periodically sanpling the I evel of an input (15) including synchronizing

pul ses, the counting neans (14) having a nunerical output (17) which
changes in a first sense responsive to d@ection of said level during a
sanpl e interval and changes in an opposite sense responsive to nondetection:
of said level during a sanple interval; and, conpari ng neans (18)
for generating raspBAsicetasiinanopuheputisofNa@hprt . Sipialuseher &he

nurmerical outpyt, of 0. COHL VA9 IPREF {&iindRERPENOWL A fBheLgREe
detection pulse effects hysteresis in switching, to
inhibit multiple triggering edges in the regenerated

5 vertical synchronizing pulse, for example, due to noise or

to other problems at the trailing edge of the vertical
synchronizing pulses in the composite synchronizing
signal. The amount of hysteresis will depend upon the
difference between the reference values.

10 In certain circumstances, it is more important
to detect vertical synchronizing pulses with minimum
delay, sacrificing some noise immunity. In other
circumstances, noise immunity is of more importance than
avoiding delays in detection. More particularly, for

15 example, when storing video information for use in a pix-
in-pix display, more rapid detection of the vertical
synchronizing pulses is generally'of more importance than
maximum noise immuhity. On the other hand, when reading
video information out of storage for a pix—in-pix display

20 of an inset or secondary picture, accurate timing and
maximum noise immunity are generally of more importance
than minimizing delays in detection of the vertical
synchronizing pulses. ‘In a similar circuit having more
pronounced hysteresis, for example, it may be desirable to

25 use a clock pulse sampling rate of 1.93 MHz, utilizing an
upper reference value of 28 for initiating the vertical
sync detection pulse and utilizing a lower reference count
of 3 for terminating the vertical sync detection pulse.

It will be appreciated that the vertical

30 synchronizing detector illustrated in FIGURES 1 and 2,
which exhibits substantial noise immunity and provides
hysteresis switching characteristics, is also useful
generally as a low pass filter for pulses in a signal
wider than other pulses in the signal. The cut off

35 frequency will be a function of sampling rate, pulse width

and noise level and is ultimately limited by the switching
rates of the digital circuits.
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‘val ue. 2. The detector of Claiml, characterized—mnthat

the nunerical value is alternately one of first and sec
reference counts, the first reference count being di ffe?ﬂﬂm HEHAERM*.&H ond
reference count; and, t he gonparlng means (18) =i nt

detection pulse by relation of the hdmeri cal out put of the counting neans

(14) to the first reference count and term nates the sync detection pul se
by rel ation gf :Ee gunerical out put of the counting neans (14) to the
second ref 3. The detector of O aim 2, :
characterized in thau,th@‘@@m@auo&g(qnanio&lsldealhﬁgha& the sync detection

pul se when o t put of _the, counti reans (14) rises to equa
the first ?%Pgﬁgg coanPuE BY, ChakdEeRYRLY "y

counting means (14) for periodically sampling
the level of an input (15) including synchronizing pulses,
the counting means (14) having a numerical output (17)
which changes in a first sense responsive to detection of
said level during a sample interval and changes in an
opposite sense responsive to nondetection of said level
during a sample interval; and,

comparing means (18) for generating a sync
detection pulse as an output signal when the numerical

output of the counting means (14) goes beyond a reference
value.

2. The detector of Claim 1, characterized in
that _ .

the numerical value is alternately one of first.
and second numerical reference counts, the first reference
count being different than the second reference count;
and,

the comparing means (18) initiates the sync
detection pulse by relation of the numerical output of the
counting means (14) to the first reference count and
terminates the sync detection pulse by relation of the

numerical output of the counting means (14) to the second
reference count. |

3. The detector of Claim 2, characterized in
that the comparing means (18) initiates -the sync detection
pulse when the numerical output of the counting means (14)
rises to equal the first reference count.

4. The detector of Claim 2, characterized in
that the comparing means (18) terminates the sync
detection pulse when the numerical output of the counting
means (14) falls below the second reference count.
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4. The detector of Claim2, characterized in that the conpari nﬁﬂrreans

(18)

term nates the sync detcotion pul se when the nureri cal oufiH Il IKIIIN
U,

* € *

counting neans (14) falls bel ow the second reference cou I
14 5. The detector of fﬁain12, characterized in that th& °
nunerical reference supplied to the conparing neans (18) is changed at
times related to initiation and term nati on of each sync detection pul se.

5. The detector of Claim 2, characterized in
that the numerical reference supplied to the comparing
means (18) is changed at times related to initiation and
termination of each sync detection pulse.

6. A digital filter for detecting television
scanning synchronizing pulses, characterized by:
means (16) for supplying at least one sampling
rate clock signal; _
_ an up/down céunter (14) for sampling the level
of a signal to be filtered at the rate of said clock
- signal, the counter (14) having a numerical output which
changes in a first sense fesponsive to detection of said
level dquring a sample interval and changes in an opposite
sense responsive to nondetection of said level during a
sample interval; and,
a comparator (18) for generating a _
synchronizing pulse detection signal as an output when the

numerical output of the counter (14) goes beyond a
numerical reference.

7. The detector of Claim 6, characterized in
that: _

the numerical reference is alternately one of
first and second numerical reference counté, the first

reference count being greater than the second reference
count; and, '

the comparator (18) initiates the synchronizing
pulse detection signal when the numerical output of the
counter (14) rises above the first reference count and
terminates the synchronizing pulse detection signal when

the numerical output of the counter falls to the second
reference count.

8. The detector of Claim 7, characterized in
that the comparator (18) initiates the synchronizing pulse
detection signal when the numerical output of the counter

(14) rises to equal the first reference count.
This is the replacement sheet
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6. A'digital filter for detecting television scanning synehrﬁﬁrfrﬁgﬂBaTﬂf”ﬂﬂ

characterized by: means (16) for supplying at. Eal'
rate cl ock signal; an up/down counter (14) for sa m -
of a signal to be filtered at the ddte of said clock signal, st c'oun“[ er

(14) having a nunerical output which changes in a first sense responsive to
detection of said level during a sanple interval and changes in an opposite
sense responsive to nondetection of said |evel during a sanple interval;

and, ' a co ar at or for nera i n ul se

det ection si gnal n olPP %‘ E\%E'ﬁofhgg ﬁ%%{’l Tea % g%{gfi%%egicrgunt er (14)
goes beyonchat ntlhnerq:maraf@t ehl®). terminates they, syﬁ@miaﬂtrm of ClaimB®6,
CharaCter'ﬁ@ﬂsé”déé@%tion signal when the numerical output of the

counter (14) falls below the second reference count.

10. The detector of Claim 7, characterized
by a numerical encoding circuit (20) for supplying the
first and second reference counts to the comparator (18)
responsive to the output signal of the comparator (18).

This is the replacement sheet

Date: 2 § JUL 1996



t'he nunerical reference is alternately one of first and second nuneri cal
reference counts, the first reference count being greater than the second
reference count; and, the conparator (18) initiates the
synchroni zi ng pul se detection signal when the nunerical output of the
counter (14) rises above the first referdfice count and term nates the
synchroni zi ng pul se detection signal when the nunerical output of the
‘counter falls to the second rMEREICARCYNCHRONIZING SIGNAL DETECTOR. The det ect or

of Claim?7, characterized in that thg%%gﬁggﬁgtor (18) initiates the
synchroni zi ng pul se detection signal _ e nunerical output of the
counter (14) rises to equal Bhée%eqtsr (dPerEeeevarthisal synchronizing

pulses comprises a nonwrapping up/down counter (14) and a
comparator (18). The counter (14) samples the level of a
5 composite synchronizing signal at a sampling rate. The
counter (14) has a numerical output which increases
responsive to detection of said level during a sample
interval and decreases responsive to nondetection of said
level during a sample interval. The comparator (18)

10 generates a vertical sync detection pulse when the
numerical output of the counter (14) is greater than a
reference value. In order to provide hysteresis, the
numerical value is alternately one of first and second
numerical reference counts, the first reference count being -

15 greater than the second reference count. The comparator

(18) initiates the vertical sync detection pulse when the
numerical output of thé counter (14) rises above the first
reference count and terminates the vertical sync detection
pulse when the numerical output of the counter (14) falls
20 Dbelow the second reference count. The numerical reference
supplied to the comparator (18) is changed at times
corresponding to initiation and termination of each
vertical sync détection pulse. A pulse shaping circuit may
comprise a latch (22) for sampling the output of the

25 comparator (18) and generating a vertical synchronizing
signal. '

FIGURE 1
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15 ¢ 9. The detector of Cdaim?7, characterized in that the
conparator (18) terminates the synchronizing pul se detection signal when
the nunerical output of the counter (14) falls bel ow the second reference
count . 10. The detector of Caim7, characterized by a
nunerical encoding circuit (20) for supplying the.first and second
reference counts to the conparator (F?)z'responsi ve to the output signal of
t he conparator (18).
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