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receiver sub-systems, for example, IF amplification, video
demodulation, chrominance demodulation and decoding, audio
demodulation, sync separation :and pulse and waveform generation
etc. Hence, a multi-standard circuit design must be interfaced to allow
control by the existing system, and to provide compatible output
signals for reinsertion into the existing receiver video and
synchronizing systems. . :
' The bus controlled integrated circuit may include a count
down pulse generation system which is locked to the horizontal
synchronizing pulses derived from the selected viewing source. The
pulse generation system also'produces various corrective signal
waveforms which may be generated based on horizontal line counts
from a vertical reference time. One such signal is a vertical rate
parabola which may be use to provide East - West pincushion
correction and is controlled and set via the digital bus.

The NTSC, PAL M and PAL N television standards have
similar horizontal synchronizing frequencies and also similar color
subcarrier frequencies. In addition both NTSC, PAL M have the same
field frequency, nominally 59.94 Hz, with the same number of
horizontal lines per frame, 525, which yields the same horizontal
frequency, nominally 15,734 KHz. However, the PAL N television _
standard comprises 625 lines per frame, with a field frequency of 50
Hz. It is these numerical differences which may produce waveform
anomalies in a generator based on counting or count down techniques.

In an -existing NTSC receiver, pincushion or East - West
correction is provided by a vertical rate parabolic shaped signal



The NTSC, PAL M and PAL N tel evision standards have sim |l ar horizontal
synchronl zing frequencies and al so simlar color subcarrier frequencies. In
addi ti on both NTSC, PAL M have the sane field frequency, nomnally 59.94
Hz, with the sanme nunber of horizontal lines per frame, 525, which yields .
the sane hori zont al frequency, nom nally 15,734 KHz. However, the PAL N

tel evi sion standard conprises 625 lines per franme, with a field frequency
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duration. Thus the peak of the parabola occurs too early in the PAL N
field, and the parabola continues to be generated producing an ending
cusp of greater magnitude than: that of the start.

A scanning waveform generator for operation at a first or a
second scanning frequency compris:ing a source of a parabolic shaped
signal having a frequency selectable between the first or second field
frequency. A means for generating a switching signal indicative of a
video signal operating at one of a first or a second scanning frequency
A means for generating a sawtooth shaped waveform is coupled to the
switching signal for switching between the first or the second scanning
frequency. A means for generating an S correction signal is coupled to
the source and to the sawtooth genereti_ng means. A means for
filtering the parabolic signal is controllably coupled to the switching
signal generator, and is also coupled to the S correction signal
generating means. The filtered parabolic' signal having substantially
the same shape during scanning at either one of the first and second
scanning frequencies.

FIGURE 1 shows a simplified block diagram of a TV

receiver incorporating an inventive mulitstandard embodiment.

FIGURE 2 is an electronic schematic drawing showing
circuitry including an inventive circuit 400 of FIGURE 1.

FIGURE 3 is an electronic schematic drawing showing
synchronizing circuitry of circuit 400.

FIGURE 4 is a simplified electronic schematic drawing of
FIGURE 2 illustrating an inventive embodiment.



field, and the parabola continues to be generated producing an endi ng cusp
of greater magnitude than that of the start. A scanni ng
wavef orm generator for operation at a first or a second scanning frequency
- conprising a source of a parabolic shaped signal having a frequency
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gr aw ng ofy ofLGHET and' VERiddl! 1PHeBfloh"HAVE UnptHREY! ™ TV FM audio
signal is detected and stereo demodulated for coupling to power
amplifies which drive loudspeakers.
_ A microcomputer integrated circuit, IC 200, communicates
with IC 100 and tuner unit 220, via a bidirectional data bus 250.
Signals from a remote control unit 210 are also inputted to the
microcomputer IC 200. . ,
To provide multiple TV standards operation various circuit
functions performed by integrated circuit 100 are intercepted and
modified or substituted by an inventive circuit 400 which comprises a
sync generator 450, and a vertical deflection waveform generator 410.
" The inventive circuitry of module 400, is coupled to a
video source selected by selector 104, The video may be derived from
either demodulator 101, or from a baseband input video signal source.
This video signal is sync separated within sync generator 450, which
in addition generates a horizontal drive signal appropriate for the
input TV standard. The sync generator 450, also determines the
vertical frequency of the selected video signal and .generates a 50/60
Hz switching signal for control of various synchronizing functions
having 50/60 Hz differences. Vertical synchronization is derived from
the selected video signal using a count down technique. A switched
current source generates a vertical rate sawtooth signal of constant
amplitude for both 50 Hz and 60 Hz field rates by charging a capacitor.
The capacitor is reset by vertical reset signal generator 460. The
vertical sawtooth is processed for linearization and to provide “S"
correction. The sync generator 450 generates a horizontal drive signal
HD, and the vertical deflection waveform generator 410, generates a
corrected vertical deflection sawtooth VERT, for any of the three




FIGJRE 5 illustrates an asymretrical and a filtered parabolic waveform
signal . - ; FIGURE 6 illustrates various vertical deflection

wavéf or ms. The bl ock di agram of FI.GQURE 1 shows the mmj or
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circuit IC 100. Integrated circuit 1C 100 may receive inputs as nodul ated

| .F. signals or base band conposite video, or separate |um nance and

nodul at ed Cﬁtssaml%arw Stagdatds. Yit sﬂﬂﬂe' ferfiis) PiHes tﬁ@f@c}eéemﬁ fiR{TbrANd
ri.ate defl ec veform

bl ue signal's for d et her

o1 gnal s whi&h cfiginally, desiansth Gt it hah deDlertiPaqstanals derfve cd o
ampl i fiers.generafied FVithini oirsu@gna00.s detected and stereo denodul ated for
coupling to power anp |

m croconput er i ntegr a{:z%h?f}lvw ?ﬁl‘)%e ggb ‘%W‘ggt és ey hbq EOR(AH&%]Y
t uner unlt dizided/iimta bvdi seationmabynict generation 0458 gnd| yerticah deflestivn
control unig, 3 ﬁé géeranbRPUDEd AR feBRECSHBHARE bF 1 fx@overtlcal

To provide S’ oper on vari ous unct L ons

per f or med a‘t’é‘de P\:tﬂef'eimr tb i§¢ @%%m%ﬁ@#@’dﬁmw the

substi t ut eckymie Bnefmiiﬁi isection r 430 tshé¥en \ihi PIGURBr3 seThe sSyitc geneeatdr ois
?ﬁ\?en?{]\?eacq\’/%&ﬂl ﬁ ag;afrhg |t§&14%/}vggﬂtorf85%&% r tor q‘ﬁﬁﬁe%lss%u?"@écgerggt ed by
sel ector 1(provides \xhdeommyt fenciony cof, syme esetplaeatldnmﬂultanos herizonval f r om
a baseband g, hi d I rat ed

w thin sync g@ﬁ%rcﬁ Moqa%e(f Oégc‘iﬁag)}r t?%drﬁtggﬁg@ a%g)g gieﬁ%fgggu?ﬁﬁd“ ve

si gnal . apprdgiermination, tthftliCﬂbuPu*W Sepatation, mtl§9hd’9@@|e¥%t3&)raa¢0 al so
det er m nes HByfer &drid C@'seﬁ:bﬁﬂuﬁaﬁoﬁiall epﬁﬁee%@lébd/ SR4liatoghal and

Punct  ons having. 50/ cENReSPFbgr SR SIERRl, (FOm SelRetfi il ol ERUPLEd;afp e
fromthe sd @apadltar deb0%itonEC Ui pin d % ouWithinvintegraived q:ulreumlm Sy:dmad
Cur e SO RYCIRE Sk P T kSR Al A 6 SRR 450
 the vertlcal sync being coupled to' a vertlcal frequency detector 455,
and the horizontal pulses being coupled to a phase detector 453, as a
reference to frequency lock a 32 times horizontal frequency oscillator
451. The oscillator frequency, nbminally 500 KHz, is determined by a
ceramic resonator X1 connected between pin 17 and ground via a
resistor R110. The oscillator signal is divided down in divider 452,
and compared in phase detector 453, with separated horizontal pulses |
to control the oscillator frequency. The oscillator control loop is
filtered by a capacitors C105 and C107. Capacitor C105 provides
decoupling between pin 3 and ground, and capacitor C107 decouples
pin 3 to a positive pote'ntial generated by resistors R106, R107 which
form a potential divider.
_ The oscillator signal is counted down further to generate
gating signals between specific counts, in fact between specific line
numbers. The gating signals are applied to the vertical frequency
‘detector 455, which operates as follows. A timing window is
generated between line counts of 247 - 277 and this enables or gates
only separated vertical pulses having a 60 Hz rate and limited range of
phase. In addition the repetitively occurrence of a pulse during line
counts of 247 - 277 is indicated to be a 60 Hz field rate signal which
sets the output signal of the 50 / 60 mode control logic 456, to a '
nominal value of 6 volts. Similariy a vertical pulse occurring between



The capamtor is reset by vertical reset signal generator 460. The verti cal
sawt,0ot hi ;i s processed for linearization and to provide "S' correction. The
sync generator 450 generates a horizontal drive signal HD, and the vertical
defl ecti on wavef orm generator 410, generates a corrected vertical
deflection sawtooth VERT, for any of thé three
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frequencyegefid! b@éx@[fator is adjusted by potentiometer R116 which is
connected between the IC U2 power supply and ground. The wiper of
potentiometer R116 is filtered by a series resistor R114 and shunt
connected capacitor C113, and coupled to pin 14 of IC U2. The second
horizontal oscillator generates a multistandard horizontal drive signal
at pin 11, which is coupled via conmnector J1 to the horizontal deflection
amplifier 600. In ‘the absencé of horizontal drive the horizontal
deflection amplifier 600 requires that the horizontal drive signal to
assume a positive potential. Hence the multistandard horizontal drive
signal is coupled via a series resistor R113 to the junction of resistor
R115 and capacitor' C116. Capacitor C116 is connected to ground to
provide HF roll-off and resistor R115 is connected to the 12 volt
standby supply to provide a pull-up in the absence of a drive signal..
An inventive multistandard vertical deflection waveform
generator is shown in FIGURE 4 and described in detail with reference
to FIGURES 5 and 6. However, the remaining circuitry shown in
FIGURES 2 and 3 is now described. A multistandard vertical ramp
waveform is generated by charging a series connected pair of
capacitors from a selectable constant current source. The capacitors
are discharged by a:vertical rate reset switch within IC U2. There are
two current sources, CS50 and CS60 which are enabled by a 50 / 60
mode. control signal generated by IC U2. The mode control signal is
connected to the base of transistor Q5 via a resistor R22. The emitter
of transistor QS5 is biased to approximately 8.4 volts by a series
connected voltage divider formed by resistors R25, R26 connected
between the 12 volt run power supply and ground. When a 50 Hz
field rate signal is detected the 50 / 60 mode control signal assumes a




451. The oscillator frequency, nomnally 500 KHz, is determ ned by a
ceramc: fesonator X1 connected between pin 17 and ground via a resistor
R110. The oscillator si gnal is divided down in divider 452, and conpared in
phase detector 453, with separated horizoftal pulses to control t he
oscillator frequency. The oscillator control loop is filtered by a
capacitors Cl105 and Cl07. Capacitor Cl05 provides decoupling between pin 3
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volt potential which turns off transistor Q3. The collector of transistor
Q3 is coupled to the base of transistor, Q2 and to a load resistor R32
which is connected to the 12 volt run supply. Hence during signal
absence, transistor Q3 is turned off which allows transistor Q2 to be
~ saturated by current flow from the 12 volt run supply via resistor
R32. Thus during signal®absences, the collector of transistor Q2 clamps
the input of amplifier UlA to ground and removes' the parabolic 'input
signal from the "S" correction generator circuitry. '
The 50 Hz constant current source CS 50, is generated at
the collector of a PNP transistor Q50, the emitter of which is connected
to a +7.6 volt run supply via a series resistor R51. The base of the
current source transistor is driven by an output from an integrated
circuit amplifier U1D which is configured as a voltage follower that
includes the base emitter. voltage of transistor Q50 in the voltage
feedback path. A non-inverting input of amplifier UlD is connected to
.the wiper of a potentiometer R54 which determines vertical size at 50
Hz field rates. The 50 Hz size control is connected in parallel with a
fixed resistor R53, one end of which is coupled to the +7.6 volt run
supply via.a series resistor R52, the other end being connected to the
collector of a saturated switch transistor Q51. The emitter of switch
transistor Q51 is connected to ground and the base is coupled to the
collector of switch transistor Q4 via a series connected resistor R23.
Thus as described earlier, in the 50 Hz field mode, transistor Q4 is
turned off and resistor R23 is effectively connected to the + 12 volt
run supply via resistor R27. Thus current is coupled which saturates
transistor Q51 coupling the 50 Hz size network to ground. The wiper



A horizontal retrace pulse RT, fromthe main chassis, is coupled via
connector J1, to phase detector 458 to provide a horizontal reference for a
second phase | ocked horizontal oscillator and nmultivibrator 459. The
retrace pulse is coupled via a high frequehcy roll off filter conprising a .
series connected resistor R24, with a capacitor Cl17 connected to ground.
The horizontal phase of this second oscillator is. adjusted by potentioneter
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50 / 60 nodeontrol rsignal szt assomisalavoltage of 7 volts, turning on transistor
QS, causing the junction of series connected resistors R62, R61 to be
positive. Thus transistor Q61 is saturated, grounding resistor R63
which initiates current flow in current source transistor Q60. .

FIGURE 4 is a partial electronic schematic of the vertical

deflection waveform generator 410, depicted in FIGURES 1 and 2, and
shows a multistandard vertical defléction waveform generator
employing an inventive arrangement. The circuitry shown in FIGURE
4 generates a vertical rate sawtooth, or ramp shaped signal for
coupling to a vertical deflection amplifier 700. The ramp is also fed
back to the junction of the series connected ramp forming capacitors to
provide linearity correction. The vertical ramp is modified further to
correct for "S" distortion of the displayed image; The "S" correction
signal is generated by integrafion of the vertical rate parabolic signal,
East' - West, generated within circuit 115 and output by circuit
generator 120 of IC 100. The corrected vertical ramp is coupled via a
size control and is ‘AC coupled to an input of a voltage follower
amplifier. The input is also coupled to a potentiometer which sets the
DC potential of the ramp signal and thus determines the vertical
centering of the raster on the CRT display since the remaining
deflection circuitry is directly coupled.



6 .potential of approximately 11 volts which turns off transistor . The
col lectaor of transistor (. is connected to a pair of series connected
resistive 'voltage dividers. The voltage dividers are connected to ground
and are conprised of resistors R29, R30 agd resistors R61, R62. The
junction of resistors R29, R30 is coupled to the base of transistor 4,
cau5|ng transistor Q4 to turn off when transistor @ ceases conduction. The
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t he current Source ran5|s or is rom an
- A vertical rate ramp is generated by, for example, current

source CS 60, which charges series connected capacitors C4 and C5
positively. The ramp signal is connected to a input pin 16 of IC U2,
which comprises a buffer amplifier and shunt connected switch 460.
The switch 460 discharges the ramp forming capacitors to ground
potential responsive to a vertical pulse derived from the selected
video signal. The buffered ramp signal is output from U2 pin 15 and
is coupled to an amplitude determining network. The output ramp is
also decoupled to ground by a capacitor C111, which provides high
frequency decoupling. The output ramp is also coupled to the input by
a capacitor C112 to prevent RFI and instability problems. The
amplitude determining network is formed by series resistors R8, R9
and R10 with a potentiometer R11, which determines vertical
deflection size connected across resistor R9.

The wiper of potentiometer R11 is AC coupled by a
capacitor C6 to a non-inverting input of voltage follower amplifier
UlB. The selection of value for capacitor C6 represents a compromise
between settling time and distortionless ramp coupling. For example,
following a channel change, and particularly when selecting between
channels having differing field rates, the raster may slowly assume
the same vertical size and position if the value of capacitor C6 is large.
Hence for user considerations, a small value of capacitance is selected
for capacitor C6, this produces a short, less than 1 second, settling time
following a channel change. However, a small value coupling capacitor
results in a coupling time constant which is too short for distortionless
coupling of the ramp. Thus the vertical ramp is partially
differentiated resulting in vertical non-linearity of the raster.




circuit anplifier ULD which is configured as a voltage follower that

I ncl.udes, the base emtter voltage of transistor B0 in the voltage

f eedback* path. A non-inverting input of anplifier ULD is connected to the
wi per of a potentioneter R54 which determ®es vertical size at 50 Hz field .
rates. The 50 Hz size control is connected in parallel with a fixed

resistor R53, one end _of which is coupled tg the +7.6 volt run s,u,pplélfvi a a
series resistor R52, (e ®oRcinvestngeinptc ohneekiage tfollower: amplifisr bl By
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_ The buffered ramp .signal output at integrated circuit U2 is
also advantageously coupled via a resistor R7, as a feedback signal to
the junction of the series connected ramp capacitors C4, C5. The time
constant of resistor R7 and capacitors C4, C5 result in integration of the
ramp signal to produce a parabolic shaped component. The parabolic
component is added in phase to:the ramp signal to provide pre- =
correction of non-linearity that will result from coupling capacitor C6.
Waveform (A) of FIGURE 6 depicts the pre-corrected or pre-linearized
ramp, observed at the wiper of the vertical size control R11, point A,
prior to coupling capacitor C6. The ‘result of coupling the pre-corrected
vertical ramp through capacitor C6 may be observed at circuit point B
and is depicted by the linear ra{mp shown in waveform (B1) of FIGURE
6. The linearized vertical ramp in waveform (B1) is depicted without
"S" correction obtained by disconnecting resistor R6. In FIGURE 6
waveforms (A) and (B) are separated by a dimension marked L which
illustrates the magnitude of linearity correction required to achieve a
linear ramp signal. The "S" correction signal is restored and the
vertical deflection waveform with non-linearity corrected and "S”
correction added is observed at point B, as waveform (B2) of FIGURE 6.

The East - West vertical frequency parabola, generated by
generator 115 and processed by parabola amplifier 120 of IC 100, is
advantageously coupled to the junction of ramp forming capacitors C4
and C5 via resistor R6. Resistor R6 and capacitor C5 form an integrator



I nput of voltage follower UCis connected to a potential divider fornmed by
fixed resistors R64 and R63. Resistor R64 is connected to the +7.6 volt run
supply and resistor R63 is connected to the collector of a saturated

swi tching transistor Q1. The base of swi t@hing transistor Q1 is coupled .
the junction-of series connected |oad resistors R61 R62, of transistor (5.
Thus, in the 60 Hz node, the 50 / node ntroI gnal I s ,at, @ nom nal
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since the npbgeAt)i doring t@sinigoRtel rthe tverticsl drédrddcy Wt@ﬂ 455, sets the
50 / 60 mode control logic output signal to nominally zero volts.
Switching circuitry responsive to the 50 / 60 mode control signal
values, is not shown in simplified FIGURE 4, but is 1llustrat1vely
depicted by the dashed lines.

The mode control logic signal selects constant current
source CS60 for 60 Hz operation ‘and CSS0 for 50 Hz field rate. The
selected source generating chargfng current Ir, which is coupled to
series connected capacitors C4 and C5. To achieve equal raster heights,
constant current source CS50-is adjustable which enables the 50 Hz
ramp amplitude to be matched to that of the 60 Hz ramp. When the
selected video is absent it is important that the vertical deflection
signals continue to be generated . without undue perturbations. Thus,
during loss of selected video the 50 / 60 mode control signal assumes
a ground potential which causes the parabola signal to be clamped to
ground. Thus the possibility of unwanted, spurious deflection
waveform shaping is prevented. The mode control signal is also
coupled to an inventive selectable filter and amplitude control to be
described in greater detail subsequently. '

The parabola is formed by a squaring function amplifier
115, which processes a vertical rate sawtooth signal generated by
generator 114. The parabolic signal amplitude, and DC component
value to which the parabola is added, are digitally controlled by circuit
120, of FIGURE 1. However, the peak parabola amplitude is controlled
by a loop within squaring circuit 115 that is referenced to an =



Sel ected video fromselector 104 of IC 100 on the nmain receiver chassis is
coupl'ed via connector J1 to integrated circuit U2 pin 19, for exanple TEA
2130, which conprises a synchroni zi ng puli? separator 454, and a phase

| ocked cerami c oscillator 451 operating at "32 tinmes horizontal rate,
approximately 500 KHz. The oscillator signal is counted down to produce
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The asymmetrical parabohc signal, P50 in FIGURES 4 and 5,
is coupled from parabolic signal amphfler 120 via connector J1 to a
series coupled input resistor R1, of vertical deflection waveform
generator 410. Resistor R1 and capacitor C1 form an inventive low
pass filter which is selectively activated by a switch transistor Ql.
Switch transistor Q1 is biased, (by a. network shown in FIGURE 2), such
that it is turned on when the. 50 / 60 mode control signal indicates 50
Hz operation with a nominal DC voltage of 11 volts. Thus transistor QI
is saturated which connects filter capacitor Cl1 to ground forming a
lowpass filter with a corner frequency of approximately 80 Hz, and
having the well known amplitude response slope of 6 dB per octave
above the comner frequency. Thus the filter attenuates the second and
higher order harmonics of the parabola and largely removes the
asymmetry from waveform P50, resulting in the generally
symmetrical parabolic waveform depicted by waveform Pf in FIGURES
4 and 5.

Asymmetrical parabolic waveform P50 also has a greater
peak to peak amplitude as depicted in FIGURE §, than a 60 Hz
parabolic signal, thus. during 50 Hz operation it is necessary to reduce
the overall amplitude of the P50 signal. A series connected network
formed by a resistor R2 and a capacitor C2 is connected across
capacitor Cl1 and is thus also, selectively switched to ground during 50



channel's having differing field rates, the raster may slowy assune the
sane.vertical size and position if the value of capacitor C6 is |arge.
Hence for user considerations, a snmall value of capacitance is selected for
capacitor C6, this produces a short, |essjphan 1 second, settling tine
foll owi ng a channel change. However, a snall val ue coupllng capaci tor
results in a coupling tinme constant which is too short for distortionless
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-The huffered ranp_signal output at 1 niegra clrgul
advant ageo@dy ac | Eamponeat, dhese: gpMPoONeNs aa*feeéﬁé’é’dﬂ%uy n&Pntreliede and

junction ofmhyebé aiseds i WUIRE t VétsionSPof AhRC bhasics réebivéd deSign.t | However,
in this multistandard receiver the DC .component is not required and is
therefor advantageously removed in amplifier UlA by the subtraction
of a fixed DC bias generated across diode D1 and applied to the
inverting input. '~
The inverting input of amplifier UlA is coupled to the
amplifier output, via a resistor R3, to provide negative feedback. The
inverting input is also connected via a resistor R4, to a DC biasing
network formed a resistor R5, a diode D1 and a decoupling capacitor
C3. Resistor RS is connected to a 7.6 volt run supply and provides a
forward bias current to the anode of diode D1, the cathode of which is
connected to ground. The junction of resistor RS and diode D1 anode is
connected to capacitor C3, which provides decoupling to ground, and to
resistor R4. Thus, resistor R4 couples a DC bias of approximately +0.7
volt to the inverting input of amplifier UlA. Since the impedance of
capacitor C3 is negligible across the frequency spectrum of the
parabolic signal, the gain of amplifier UlA is determined by the well
known equation (1+ R3/R4), yielding a gain of 3.

The output signal from amplifier UlA is coupled via a
resistor R6 to ramp forming capacitor C5. The time constant of resistor
R6 and capacitor C5 provide integration of the processed East - West
parabolic signal. The value of resistor R6. is selected to provide
vertical "S" correction for the display surface geometry of the CRT. ..

_ The inventive selectively switched filter generates a -
parabolic signal having substantially the same waveform symmetry in
both 50 Hz and 60 Hz operating modes. The selective control of



constant of resistor R7 and capacitors C4, C5 result in integration of the
ramp 'signal to produce a parabolic shaped conponent. The parabolic
conponent is added in phase to the ranp signal to provide pre- correction
of non-linearity that will result from coupling capacitor C6. Waveform (A) .
of FIGURE 6 depicts the pre-corrected or pre-linearized ranp, observed at
the wiper of the vertical size control R11l, point A prior to coupling -
capaci t or Qarablic r signial afaplisugde i ngvamagpnasborgemﬁra&wertparabohanplgnal
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generated by generator 115 and processed by parabola anplifier 120 of IC
100, is advantageously coupled to the junction of ranp form ng capacitors
C4 and C5 via resistor R6. Resistor R6 and capacitor C5 forn1an i nt egrator
|0 which integrates 'the East - West parabola to produce an "S" correction
signal which is added to the vertical Tanp signal. I nt egr at ed
circuit U2 detects the vertical frequency of the selected video signal by
vertical frequency detector 455, which gates the occurrence of the verti cal
sync pul ses with a wi ndow si gna



formed by counting down in divider 452, the oscillator frequency signal
fromoscillator 451. For exanple, a vertical pulse occurring during an
i nt'erval' between |ine counts of 247 - 277 is indicate ﬁmﬂﬁml eld
rate signal which sets the 50 / 60 node contr ol Iogicﬂlmmm“u .
signal to a nominal value of 6 volts. IShnmlarly a vertrcat pul $e dcclirring
between line counts of 277 - 361 is indicated to be a 50 Hz field rate

signal andWHATIS CLAJIMEDScont rol | ogi c 456, output signal is set to
nom nal |y 111 0|stc§nn Nwhirsf ﬁ{%‘éﬂawrd%‘ﬁ?ﬁgﬁ{ .is absent, during tuning

etc., the vertlcal uenc ettt or 455, 0[ 6 rmd control
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ref erencedRilp Gk, Q1) generatmg a filtered parabolic signal having substantially the

same shape during scanning operation at either one of said first and said
second scanning frequencies.

2. The scanning waveform generator of claim 1, characterized in that
said switching signal is additionally mdncanve of an absence of said
video signal.

3. The scanning waveform generator of claim 1, characterized in that
said filtering means (R1, C1, Q1) is activated responsive to said
switching signal indicative of said first scanning frequency.

4, The scanning waveform generator of claim 1, characterized in that
said filtering means (R1, C1, Q1) is inactivated responsive to said
switching signal indicative of said second scanning frequency.

5. The scanning waveform generator of claim 2, characterized in that
coupling to said S correction signal generating means (Ul, R6) is



i nst ant aneous sawt oot h vol tage occurring at a partic

' el d.
At 60 Hz, field rates, a line nunber is selected which it t
par‘abol i'‘c signal peak in the center of the field. The mgm@‘mll Eﬂdm '
centering the parabolic peak is the sane when operatin c ng -

rates. However, a 50 Hz field period i 20 mlliseconds duration and has a
field line count of approximately 312, hence the center field |ine nunber
i s differémhibited: mesparisive 6® rsaléyswzmhmgumgnal tindiqativearnfi sgid mbsecaoce er
l'ine nurrb@,qr,sgiaevmbag%ﬂag_ wavef orm peak is produced too early and
consequently 1s not centered in the 50 Hz field interval. In addition, the
parabolic waveform continues to be generated by squaring circuit 115, for
iE'he| ' enmai i Squ%ﬁpwam'ﬁ :ﬁh)IeﬁJriB ga'de!ram_coﬂfielahh tlbﬁqlﬁ@acidriz'ﬁaecmﬂma_w Hz
ield perio Jhis resu in an asymet i rgbol i ¢ wavweshape, havi ng
i 51 i | asRi 458t Seanning Tregndiinl o iy 50" B2 and H04TRAE o510
si gnal . Thearmsipgmftequeatcypis arhimallya s Hpe i s depicted by waveform P50,
in FI GURE 5. The asymetrical parabolic signal, P50 in FlI GURES 4
and 5, is_coupled from parabolic signal anplifier 120 via conpnector J1 to a
series codpl eﬁm nffsnning  wavefqem genepator; of claim S tchasacieriacd: an gdaér at or
410. Resi ghidr SQHANGr ¢aRRB0 Mz Fcahfind Fequomdy |iscat@mMicaly i dérectethi ch
is sel ect bvelgir@ct | vat zg ax fx switch. i ransrst.ﬁr lﬁl Swi tlch transistor QL is
bi ased, (BY S4idedieans {Adan O EPReRating a sydichifg signals ¢ i ned on when -
.the 50 / 60 node control signal indicates 50 Hz operation with a nom nal
DC vol tagg ofrdd yQhhing WiSefdril ShelePitor of claim 3, characterized in that

said filter (R1, C1, Q1) comprisqs a resistor and capacitor low pass
filter.

9. A scanning waveform genera'tor, comprising: -

a source (IC100) of a parabolically shaped signal operable
at said first or said second scanning frequency;

means (456) for generating a switching signal, said
switching signal having a first state indicative of a video signal
operating at a first scanning frequéncy and having a second state
indicative of said video signal operating at a second scanning
frequency; C

characterized by means (CS50, CS60 C4, C5, 460)
responsive to said switching signal for generating a sawtooth shaped
signal at one of said first and said second scanning frequencies;

a source of a parabolically shaped signal synchronized with
said video signal scanning frequency;

means (Ul, R6) for generating an S correction signal
coupled to said source (IC100) and to said sawtooth signal generating
means (CS50, CS60 C4, C5, 460); and,

means (R1, R2, C2, Q1) coupled to said S correction signal
-generating means (Ul, R6) and responsive to said switching signal
generator (456) for controlling an amplitude of said parabolic signal, to
maintain substantially the same S correction signal amplitude during



I s saturated which connects filter capacitor C to ground formng a | owpass
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resulting in the generally symmetrical parabolic waveform depicted by
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a 60 Hz 'C"Signal, thus during 50 Hz operation it is necessary to
reduce the overal |l anpli tude of the P50 signal. A series connected network

formed bypa resé %&hlngi?% aWQvé‘fdi'ﬁP htdr2 of Scﬁgﬂ“@t&%ﬁgf&ﬁedﬁiﬁaﬂia&or Cl

and is thus, al sq, se svmtch to_gro ring 5

12 Hz opsidagmplitu ec%‘é‘FPﬁ,ﬁyg: 2 5& ﬁr iRAckyatehpaci t or C2
form an s¢sponsiteortonsaid iswitdhings signal Rid:cIﬁeevaf Uaidf figaehh®ingC2 i s
such thag ‘IFQ ‘ﬂ t enuati on resul ts fromthe potential divider action of
resistor U re, and is essentially constant across the frequency
spectrum of the P50 signal. Thus, in the 50 Hz node the attenuator is

i?%ecbﬁgnq”de?‘gfﬁq"% 92%@@* FSRHGR of \oRR %‘1‘?’2’“@? (R i B
pass fi I said amplitn ﬁn‘%mé? Hg\mwlsm@lp nBRerGei Rl T-’nd§a§t16§)‘°ﬁz par abol i ¢

si gnal f regponsividQoi Saielo sWitchih@ kigﬁna!lomdlbat&eét ofSsdiadPsécaiid as@ahhfnger ULA
W t hout ?ttenuat)llon or filtering.

12, The scanning waveform generator of claim 10, characterized in
that said amplitude controlling means (R1, R2, C2, Q1) attenuates said
parabolic signal responsive to said switching signal indicative of said
first scanning frequency. '

13. The scanning waveform generator of claim 12, characterized in
that said first scanning frequency'is nominally 50 Hz and said second
scanning frequency is nominally 60 Hz.

14. A parabolically shaped signal generator comprising:

an amplifier (U2) coupled to a coil (LY) for generatmg a
curreant therein;

means (456) for generating a switching signal, said switching
signal having a first state indicative of a video signal operating at a first
scanning frequency and having a second scanning frequency;

a source of a parabolically shaped signal operable at said
first or said second scanning frequency; and,

characterized by means (R1, C1, QIl) .controllably coupled to
said swrtchmg signal generator (456) for filtering said parabolically
shaped signal, said filtering means having an output signal coupled to
said amplifier (U3) for correction of electron beam error, said output
signal having substantially the same shape during scanning operation at
either one of said first and said second scanning frequencies.



As described earlier, the parabolic signal conprises DC
conpanent, -t hese conponents are individually controlled and may be used in
sone versions. of the basic receiver design. However, Ummmum ' dard
receiver the DC conponent is not required and is ther MEHMIy .
renoved in anmplifier ULA by the subtrdc?ion of a fixed DC bids denérated

across diode D1 and applied to the inverting input. - The
inverting input- of anplifier ULA is coupled to the anplifier output, via a

resistor R3, tPherpxidRIRESRAPSE s‘i%gﬂp%@ﬁ_eratﬁqeof RIgihi 1, ichRtdctefized Sth
connect ed yl a a r(gm stor ﬁgj g biasi E&@ riligt woak fogrred a. rezl stor R5,
a di ode DI%nd SBYXBUSPi aDFIME QpETapiesal; 3dpiirst seanfing drequency;’ g
volt run gepptateandnprasyimnetricdlly wshaped asarabolientsigmal. he anode of di ode
D, the cathode of which is connected to ground. The junction of resistor

R5 and diode D1 anode is, connected to capacitor C3, which provides .
decoupl i nd 6t 0 Theuparabehic shapedisignal Renemior of edaimaolSRehamaiedzed C

bias of paroxiidat Blderiy medlst (RY, ITE QIYeist 'bpsﬁimeust SAidaFipbd StLiniHRA
Si nce the m&edance of capacitor C3 is negligible across the frequency
spect rum SFE4B@NEYr ahol i c signal, the gain of anplifier ULA is deternined

by the well known equation (1+ R3/R4), yielding a gain of 3. . The

out put si gral | bl Is L.a | St @r . .

f or hi ng cggaci%?”?e%%ﬂlg Shapsd Hignaf Btspracthof 1ERh°LEY, HApARRiRPA io

provi de i thatgr saidrsosrce ndGli00) ebeing mperablevattsapdr seoonidc scanpialg. The

val ue of ' R | =Te VI sl "<B- rh ' for

hedi spi SPLUARY, Bencrtes” @ hIPsaRlIy | Ymitetiically shaped Farabonic

sel ectivePl8®dtt ched filter generates a parabolic signal having

substantially the same waveform symretry in. both 50 Hz and 60 Hz operating

modes. Th(iS?el'f'ﬁcte' f)’gra%% i %haf))éd signa{ generator of claim 14, characterized in
that said filtering means (R1, C1, Q1) is inoperable at said second

scanning frequency.

19.. The scanning waveform generator of claim 1, characterized in that
said filtering means (R1, C1, Q1) further comprises an amplitude
controlling means (R1, R2, C2, Q1) activated responsive to said switching
signal indicative of said first scanning frequency.

20. The scanning waveform generator .of claim 9, characterized in that
said amplitude controlling means (R1, R2, C2, Q1) further comprises a
filter (R1, C1, Q1) activated responsive to said switching signal indicative
“of said first scanning frequency.



- 13 parabolic signal anplitude advantageously generates a parabolic signal

havi ng substantially the sane anplitude in both 50 Hz and 60 Hz operating
modes. The inventively controlled parabolic signal may be advantageously
coupled to a coil to provide correction of electron beamerror. The

el ectron beam error being correctedlfmay for exanple be a geonetrical S

| andi ng error as descri bed above, or may be correction of other errors

i nvol ving the use of a cqil. responsiyve_to _a _parabolic signal. “

1 4 WHAT IS CLAIVED | S: 2014 EARABQLIGAIGNAL BHAFER! or conpri si ng:
~means (456) for generating a switching signal, said swtching signal having

a first state indicative OABSTR guwr_'mat a first scanning
frequency and having a second state 1ndlcative_.of sald.video si.gnal :
operating at a sec dsmﬁgn&aﬁéﬂﬂgngv}erator for °per§%%9-a%tté‘rifﬂéﬂ Py Anreans
( CSs50, CSG@om,sdiimiﬂ@Ofrequsnoysbomprisesaz} dsawceciCIDM)i ofiad parabgicer at i ng
a sawt 00! .at .o a C scannin

1 equencriapeaPSigndl ShRvind o Ifefuortd) Gelddiablen Mrpied BROHS, S6f™ "0

) l| cd aped
synchr onseeondi scaning frequeneygnah meansi (PG

e
¥ équegengrating a switchingans
(i0f5) RRIORREC M08, Ve - opaing € o B d guteid fou o,
460): an8econd scanning frequency. ~ A means (CS50, Ca, C5, 460) for
generating a sawtooth shaped waveform is coupled to the switching
signal for switching between the first or the second scanning
frequency. A means {Ul, R6) for generating an S correction signal is
coupled to the source (IC100) and to the sawtooth generating means
(CS50, CS60 C4, C5, 460). A -means (R1, C1, Q1) for filtering the
parabolic signal is controllably coupled to the switching signal
generator(456), and is also coupled to the S correction signal
generating means (Ul, R6). The filtered parabolic signal has an
substantially the same shape during the first or second scanning
-frequency.

FIGURE 4



means (RL1, C, Ql) coupled to said S correction signal generating neans
(U, R6) for fllterlng sai d parabolically shaped signal responsive to said
-smntchlng signal generator (456), said filtering neans (R1, C, Q)
generating a filtered parabolic-signal having substantially the sane shape
during scanning operation at either one of said first and said second
scanni ng frequencies. 2. The scanning wavef orm generator of claim1l,
characterized in that said sw tching ( naI is additionally indicative of
an absence of said video signal. 3. The scanni ng waveform generator of
claiml, characterized in that said filtering neans (R1, C, Q) is
activated responsive to said switching signal indicative of said first
scanni ng frequency. 4. The scanni ng wavef or m gener at or 1,
characterized in that said filtering neans (R1, C, Ql)|is inacti\ated
responsive to said switching signal indicative of said ¢econd scarjni ng
frequency. 5. The scanni ng wavef orm generator of claim erized in

‘that coupling to said S,QQLLengon signal generating neg S

'15 inhibited responsive t h; b@ Stgnal i catli ve of saild absence
of said video S|gna 6. |[The suann 3 avef orm gendrBYqr of cl ai :
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said first  scanning frequency is nomnally 50 Hz and said second scanni ng
frequency is nomnally 60 Hz. 7. The scanni ng waveform generator of claim
6, characterized in that said 50Hz or said 60 hz scanning frequency is
automatically detected by said nmeans (455) for generating a swtching

signal . 8. The scanning waveform generator of claim3, characterized in
that said filter (Rl, d, Q) conprisgsm a resistor and capacitor |ow pass
filter. 9. A scanning wavef or m generator, conprising: a source
(1 C100) of a parabolically shaped signal operable at said first or said
'second scanni ng frequency; means (456) for generating a
switching signal, said switching signal having a first_state indicative of
a video signal ; —rg-at- a-'f rst scanning frequency«and having a second

state indicati \Vewof sai d vi de@| si gnal operatin
frequency; i charact&| zed by nmeans (S
responsive to $& ching signal for del er af\

: q.,§a| d sgcond SCRB

- scanni ng frequéncy;
.correction si gnal cQUpl ed td sa|.d D
si gnal gener at |-ng@n§ns (CSH0, Cs60 $Z,=C5, 480

(Rl, R2, C2, Q) tolsaifl S cr"Fectlon si gnal

R6) and responsu,y qwi tg:hi ng |si gnal generato

an anplitude ofi Sai ayablli ¢ signa f f

correction sigriag¥afTbLY't ude |dur{ng T
B T e 1
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16 scanning operation at either one of said first and said second scanni ng
frequencies. 10. The scanning waveform generator of claim9, characterized
i n that sai d anpl i tude controlling nmeans (Rl, R2, C2, Ql) is activated
responsive to said switching signal indicative of said first scanning
frequency. 11. The scanning waveform generator of claim9, characterized
In that said anplitude controlling ne§2$ (R1, R2, C, Q) is inactivated
responsive to said switching signal cative of said second scanning
frequency. "12. The scanni ng waveform generator of claim10, characterized
in that said anplitude controlling neans (Rl, R2, C2, Q) attenuates said
par abol i ¢ signal responsive to said swtching S|gnal I ndi cative of said
first scanning frequency. 13. The scanning waveform generator of claim 12,

characterized i pthat sald first sc nom nal | 0 Hz and
sai d second scapgkng frequency is non1na||y 60zgHz. 14] [ A parab Jdcally
shaped signal g tor conpri'sing: <an anpl | & er (U2 oupled to
a coil (LY) for @&en ratlng a current thereln = nmeans 6) for
generating a swt
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signal having a first state indicative of a video signal operating at a
first scanning frequency and having a second scanni ng frequency;

a source of a parabolically shaped signal operable at said first or said
second scanni ng frequency; and, .- characterized by neans (R1, C
Q) controllably coupled to said switching signal generator (456) for

filtering said parabolically shaped sigral, said filtering neans havi ng an
out put signal coupled to said anplifier (U3) for correction of electron
beam error, said output _sigpal having s;&gﬂjquiﬂJ;i_Lhe_saae_s pe during
scanni ng operation at elither one of said fqub ojfid $canni ng
frequenci es. | ." Th¢ parabolic
shaped signal generator| of &f sai d| source

(1 C100) being operable T fi >gslerat gs an
asymmetrically shaped na : Eycshade si gnal
generator of claim 15, characte rZeu 'ﬁ'r-a s (R1, C1,
Ql) is operable at sald first scanning fiRe WEV DRI abol i ¢ shaped
si gnal generator of <Tl=ai-m=t4T —tharacterze ﬁm—sal'd-source-(+0100)
bei ng operable at said second scannlnqrfre: y _generates a substantially
symetrically shaped parabolic signal.s o

CS50
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18. The parabolic shaped signal generator of claim 14, characterized in
that said filtering neans (Rl, Cl, Q) is inoperable at said second
scanni ng frequency. 19. The scanni ng waveform generator of claim1,
characterized in that said filtering neans (Rl, O, Q) further conprises
an anplitude controlling neans (RL, R2, C2, Ql) activated responsive to
said switching signal indicative of id first scanning frequency. 20.
The scanni ng wavef orm generator of claim9, characterized in that said
anplitude controlling megns (Rl, R2, C2, Q) further conprises a filter
(R1, d, Q1) activated rgsponsive to said swtchi nFii@maSi ndi cative of
said first scanning frecﬁjfncy. .




