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material in wide screen television receiyers, and the like. The ratio of
the width to the height of the borders o a pi cture or the borders of a
di splay screen for a picture are referred to herein as the format display
ratio. The ratio of the 10 width to the height of images formng a picture
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to herein as image aspect ratio distortion.
' Conventional source material having pictures with a format

15 display ratio of 4 X 3, for example, cannot be displayed on a wide

~ screen television receiver with a format display ratio of 16 X 9,
for example, unless the video signal is speeded up. For these
format display ratios, for example, the video signal must be
speeded up by a factor of 4/3. This results in 1/4 of the display

20 screen being blank, which can be deemed by viewers as an _
undesirable operating condition, in which the wide feature of the
television receiver is wasted. '

' An alternative to speeding up the video signal is to
vertically enlarge the picture. This can be accomplished by

25 manipulating the vertical deflection height or by vertical
interpolation of the video signal. If the vertical height of a
picture having a 4 X 3 format display ratio is increased by a
factor of 4/3 on a wide screen display having a format display
ratio of 16 X 9, without speeding up the video signal, then the

30 picture will have no image aspect ratio distortion as displayed,

' and in fact, the picture, as defined by each image of the picture,
will be larger in size. Moreover, the screen will be completely
filled by a picture. However, 1/4 of the picture will be missing.
If the picture happens to be centered as enlarged, or zoomed, then

35 the top 1/g and bottom 1/g will be cropped, that is, missing. This

~ cropping presents no problem if the picture is also in letterbox



ratio of 16 X 9, w thout speeding up the video signal, then the 30 picture
wi || have no inmage aspect ratio distortion as displayed, and in fact, the
pi ctute, as defined by each image of the picture, will be larger in size.
Mor eover, the screen will be conpletely filled by a picture. However, 1/4
of the picture will be missing. If the pcture happens to be centered as
enl arged, or zooned, then 3 5 the top 1/8 and bottom 1/8 will be cropped,
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conponent on the steowncahddehicte parti WI" be cropped Vertical panning can
also be implemented responsive to a panning control sig'nal
transmitted with the video signal, for example, which requires an
appropriate decoder in the receiver.

15 A first analog approach for vertically positioning a picture
is superimposing a DC component on the vertical deflection
current. This requires a DC coupled vertical deflection amplifier
and sufficient output current range. Disadvantageously, such an
amplifier suffers increased dissipation losses.

. 20 . A second analog approach uses a floating DC current source
coupled in parallel with the vertical deflection yoke. The
dynamic range of the output voltage of the current source must be
large enough to account for the flyback pulse.

A serious problem with all approaches using current

- 25 superposition is that the vertical S-correction and the East-
West-correction must be automatically adjusted over the entire
range of the vertical shift.

A third analog approach adapted for use with horizontal
deflection systems operating with interlaced fields at fH,

30 designating the basic horizontal synchronizing frequency,
‘provides for phase shifting of the vertical defiection with
respect to the video signal using analog pulse delaying
techniques. In one such known circuit three one-shot
multivibrators are connected in series, and provide respective

35 pulses having durations of T1, T2 and T3 respectively. A vertical
drive output pulse is an input to the first one-shot. The first two



current. This requires a DC coupled vertical deflection anplifier and
sufficient output current range. Di sadvantageously, such an anmplifier
suffers .increased dissipation |osses. 20 A second anal og approach
uses a floating DC current source coupleg in parallel with the vertical
defl ecti on yoke. The dynami c range of the output voltage of ‘the current
source nust be |arge enough to account for _ the flyback pulse. A serious
probl emwith &ne- 89&%@@m@sateqiangotabrdﬂay time efiddr podid.i ofhe output afhe
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one-shot. Thelfttedt two one-shots generate, a total delay tine of Tl +
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horizontal synchronizing frequency fH.
In a first digital approach, a panning control circuit adjusts’
a vertical blanking interval in phase relative to the vertical
15 synchronizing component to control which portion of the enlarged
picture area is displayed and which portion is not displayed. This
system requites a DC coupled veitical deflection system in order
to function properly. As a result of the DC coupling,
implementation of a vertical zoom results in the bottom part of
20 the picture being cropped, absent any vertical panning. Some
vertical panning is required in order to center the picture, which
is usually deemed necessary as a starting point for a vertical
zoom display mode.
A circuit for automatically adjusting S-correction which
25 can be used with the first digital approach described above can
utilize a differential amplifier formed by a pair of transistors,
which couple a vertical sawtooth signal to an input side of a
vertical deflection amplifier. Nonlinearity of the transistor pair
~ provides linearity or S-correction in the vertical direction. The
30 amplitude of the sawtooth signal is adjusted by adjusting a
vertical height control signal. The vertical height control signal
is coupled to the emitters of the transistor pair for controlling
the nonlinearity, in order to compensate for the change in the S-
correction requirement introduced by the amplitude adjustment.
35 In a second digital approach, referred to as a frame based
vertical panning system, the panning control circuit counts the



the picture downwardly and upwardly respectively. Such anal og circuits have
-serious problens, causing incorrect interlacing and jitter. Verti cal
panning circuits utilizing digital techniques have 1 0 been devel oped for
use with horizontal deflection systens ‘¥erat|ng with non interlaced fields
at 2fH, that is, twice a basic horizonta synchron|2|ng frequency fH In a
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variance between the actual length of each successive field and
15 the standard length. A vertical reset signal is delayed by a pan
delay relative to the vertical synchronizing component of the.
video signal. The pan delay can be adjusted on a field by field
basis responsive to the field length variance, if any, to control
interline flicker of the panned video signal when the fields have
20 nonstandard field lengths.
A clear need is established for a vertical panning circuit
- which can be used with a television receiver which operates at
fH, which does not cause interlacing problems, which can be used
with both AC and DC coupled vertical deflection systems, which
25 does not have increased dissipation losses and which does not
require continuous readjustment of S-cotrection and East-West-
correction during vertical panning. :
A vertical panning system which solves the problems
identified in the prior art may be thought of as comprising:
30 means for supplying respective signals having a vertical
_syncﬁronizing frequency, a horizontal synchronizing frequency and
a multiple of the horizontal synchronizing frequency; a horizontal
display control circuit for a video display, responsive to the
supplied horizontal synchronizing frequency -signal for displaying
35. a video signal by interlacing fields; digital means responsive to
the supplied multiple horizontal synchronizing frequency signal,



correction requirement introduced by the anplitude adjustnent. 35 In
a second digital approach, referred to as a frane based vertical panning
system the panning control circuit counts the hori zontal |ines, .or half
| ines, and generates a vertical “reset signal delayed by a variable pan
delay relative to the vertical synchroni Zing conponent of the video signal.
The pan delay can vary in nutually exclusive ranges to control interline
flicker of 5 tthe papp&edeamcaiu gwachmmnngu&nmnw fSignalsahdvtn aafferent
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‘ horizontal frequency signal and enabled by the vertical frequency
signal, second digital counting means for generating a second
clock output signal, clocked by the multiple horizontal frequency
15 signal and set by the first output signal; third digital counting
means, clocked by the vertical frequency signal, for generating a
third clock output signal for presetting the second counter, the
third clock output signal varying responsive to the panning
control signal; and, digital decoding means responsive to the
20 second clock output signal for generating the phase delayed
vertical frequency synchronizing signal.

Alternatively, a vertical panning system which solves the
problems identified in the prior art may also be thought of as |
comprising: a source of respective signals having a vertical

25 synchronizing frequency, a. horizontal synchronizing frequency and
a muliltiple of the horizontal synchronizing frequency; a video
display having a mode of operation in which fields of an input
video signal are displayed in an interlaced format; a horizontal

4 display control circuit coupled to the video display and

30 responsive to the supplied horizontal synchronizing frequency

signal; a digital phase delay circuit, responsive to the supplied
- multiple horizontal synchronizing frequency signal, the supplied

vertical synchronizing frequency signal and to a panning control

signal, having as an output a second vertical synchronizing

35 frequency signal delayed in phase relative to the supplied vertical
synchronizing frequency signal by any one of a plurality of delays
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fH  which does not cause interlacing problens, which can be used with both
AC and DC coupl ed vertical deflection systens, which 25 does not have

i ncreased ‘di ssi pation | osses and whi ch does not require continuous

readj ustment of S-correction and East- Wast- correction during vertical
panni ng. A vertical panning system whi ch®sol ves the problens identified in
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-~ of as conprisi by: the r\sertmaglsmgmonmnggsmmhsamdrgeneratmg a third clock
- output signal coupled to the sec¢ond counter as the starting count,
the third clock output signal varying responsive to vertical
panning control signals; and, a decoder coupled for receiving the
15 second clock output signal and generating a decoded output signal
as the phase delayed vertical frequency synchrohizing signal.

In each of the foregoing alternatives, the horizontal
synchronizing frequency may correspond to a horizontal
synchronizing signal of an input video signal, for example fH, and

20 the muiltiple of the horizontal synchronizing frequency is twice
that of the horizontal synchronizing signal of the input video
signal, for example, 2fH.

It will be appreciated that various mventwe arrangements
may be characterized in numerous alternative formulations,

25 including but not limited to those set forth above, utilizing
differing levels of structural and functional descriptions.

FIGURE 1 is a block diagram of a vertical pannmg circuit
according to an inventive arrangement.

FIGURE 2 is a timing diagram useful for explamlng the

30 operation of the circuit shown in FIGURE 1.

FIGURE 3 is a block diagram of an embodiment for
implementing the phase delay circuit shown in FIGURE 1.

FIGURE 4 is a block diagram of an embodiment for
implementing the frequency multiplier and phase locked loop

35 shown in FIGURE 1.



generating a first clock output signal, clocked by the nultiple horizontal
frequency signal and enabled by the vertical frequency signal; second
-di gi tal counting means for generating a second clock output signal, clocked
by the. mul'ti ple horizontal frequency 1 57 signal and set .by the first

out put signal; third digital counting neans, -cl ocked by the vertical

frequency signal, f erating a,third clock, oytput signal fo resettin
t he second counter, Bkﬁ&ﬁ i ds_c??cﬁgbe(m@%t ‘%"9&%““5’99&? r@ag@sﬂio R’beof ot hg

panni 39 lconL r o&n sémmddin\@]m%omagwbaiicd_epadhhmg rc;]immt rai,‘lbmdﬁiglwotéh_t heI 20
Frequency synchVBHYE S ZRORAMER T crnat fvel y. o ver i cal panning System
whi ch sol ves the prAbblook idiegrari ofi a vertieabpanniagt cireyit adeeoraing hought
gf as conpi Si§#in9eﬁﬁ%¢§rr8ﬁgéﬁ?e?ﬂci%i ¥RowhdiP FIGURENY Mﬁér{éragy%
ynchroni zing Trequency, a. rizontal synchroni zing fregue and’ a
mul tiple of thdenetad by seferoneardumeral 10: e oRMRING &'rﬁpgebodg%byéythﬁavi ng
a mode of opergédtigali syndhroniZing! SrgrRll M phaRe, forderampleakt ahe okt ayed
in an interlaced, fornsdt.; orizontal display cqontrql circujt coupled to
e vi doo di spBicaEreal AT Raloas: 1< HastleralPie Py blhaar Multipie
synchroni zi ng éf dralendythe period ofdtie thdrizomak scenajng i frequency esenotede
Lo oc E | eafBbiAR R, ¢ St oot R3fePhabe b beRBehith. L2,
si gnal, havi nginesementst@iuhalf the dine weani periodyrishthenirangg eb frameqoency
fsi gnal del a.yedfi{embﬁnﬁéeir{teh?éli plud 035.'Se.h°d+%ﬁt§ﬂ iR tperidds MoC BinenifrdigY
FequeEney: Sl gntéi‘mez ¥nf%%a?r}re|in(§s a3 Ihlfarriazlolnttgl ?ine %lear?éasds. This range

results in a maximum vertical shift of the picture of 35.5 lines
15 up from the center position and 36 lines down from the center

- position. Advantageously, due to the implementation of the

adjustable time delay in integral multiples of half of the

horizontal scan period, the interlacing is correct and inherently

stable. Moreover, the circuit lends itself to be implemented in
20 the kind of integrated circuits now used for generating vertical

drive pulses by the countdown method. :

Block 12 represents a source of respective signals having
horizontal and vertical synchronizing frequencies, which may be
the horizontal and vertical synchronizing signals of an input

25 composite video signal as provided, for example, by a
synchronizing signal separating circuit. . Alternatively, the
respective signals may be derived from the horizontal and
vertical synchronizing signals of an input composite video signal,
for example being the respective horizontal and vertical output

30 drive signals. | '

An output signal of block 12 having a vertical synchronizing
frequency is denoted VIN. Signal VIN is an input to phase delay
block 14 and delay control block 26. An output signal of block 12
having a horizontal synchronizing frequency is denoted fH. Signal

35 fH is an input to a frequency multiplier block 24 and a horizontal
display control block 28. The VIN and fH signals are in a



differing in increnments corresponding i-n duration to horizontal half |ine
I ntervals; and, a vertical display control circuit coupled to the video
di spl ay and responsive to the second vertical synchronizing frequency :
signal. The digital phase delay circuit 5 nay be thought of as .conprising:
a first counter, clocked by the nultinpl e8horizont al synchroni zi ng signal,
enabl ed by the vertical synchronizing signal and generating a first clock
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and functional® W?%t ?Sﬁg 9 'l’%ceg‘g%ﬁ'ock di agram of a vertical

panning circuit Block 14 represents a phase delay circuit which generates a
second vertical synchronizing frequency signal VOUT as an output
15 signal. Signal VOUT is delayéd in phase relative to signal VIN. In
| accordance with an inventive arrangement, the signal VOUT is
delayed in phase by any one of a plurality of phase delays
differing in time increments. Each of the increments corresponds
in duration to half line intervals. Each half line interval
20 corresponds to each period of the multiple hotrizontal frequency
signal, for example the 2fH signal in this embodiment. The
multiple horizontal frequency signal provides a timing base for
the phase delay circuit 14 which makés half line interval phase |
delay increments possible. The sighal VIN assures that the phase
25 delayed VOUT signal remains synchronized with the input video
signal. . 3
' Block 26 represents a delay control circuit. The delay
control circuit generates an output signal PCS which adjusts the
number of incremental delays applied to the VIN signal in the
30 phase delay circuit 14. The VIN signal provides a clock source to
assure that the delay control circuit 26 is properly synchronized
with the phase delay circuit 14.
Block 32 represents a 'miCroprocessor, uP 32. The -
microprocessor provides up, center and down commands to the
35 delay control circuit 26. The microprocessor responds to viewer
'éommands, as may be generated by a keypad, a portion 34 of



according to an inventive arrangenent. FIGURE 2 is a timng di agram useful
for explaining the 30 operation of the circuit shown in FIGURE 1. FI GURE 3
is a.block diagramof an enbodi ment for inplenmenting the phase del ay
circuit shown in FIGURE 1. FIGJURE 4 is a bl ock diagram of an enbodi nent for
I npl ementing the frequency multiplier an%l phase | ocked loop 3 5 shown in

FI GURE 1. 7 FIGJRE 5 is a_schematic arﬂmlnloglc di agram form of
an enbodi ment Which insludesp Bé{N"Ile@O@I 36uAt B Bukgnt 38 and afcHP ve
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Advant agepys! yrydUgof8shbfids R EFER! GIE8 o hd Mgnal VouT occurring one
vertical period TVERTICAL after each pulse of the signal VIN, as
shown in FIGURE 2. The UP command sets a delay. in the range of
one field time interval plus 0.5 to 35.5 line periods. The DOWN
command sets a delay in the range of one field time interval

15 minus 0.5 to 36 line periods. .

Referring back to FIGURE 1, block 22 represents a vertical

display control circuit, having the phase delay adjusted VouT '
signal as an input. The vertical 'display control circuit may be a
vertical deflection circuit adapted for use with a cathode ray

20 picture tube or a raster mapping circuit adapted for use with a
liquid crystal or plasma display. In any adaptation, the vertical
display control circuit receives a vertical size control signal
from microprocessor 32, which controls the vertical size of the
picture. Vertical panning is necessitated by the vertical zoom

25 feature found, for example, in many wide screen television
receivers. In a deflectio_n system, the vertical height of a picture
can be adjusted by changing the slope of the vertical deflection
current. Such circuits are now well known. A raster mapping
circuit changes the vertical addresses for the horizontal lines,

30 and-may create intermediate horizontal lines by interpolation.
Such circuits .are also well known. |

Block 28 represents a horizontal display control circuit,

having the fH- signal as an input. The horizontal display control
circuit may be a horizontal deflection circuit adapted for use

35 with a cathode ray picture tube -or a raster 'mapping circuit
adapted for use with a liquid crystal or plasma display.



adjustable tinme delay in integral nultiples of half of the horizontal scan
period, the interlacing is correct. and i nherently stable. Mreover, the
circuit lends itself to be inplemented in 20 - the kind of integrated
circuits now used for generating vertical drive pulses by the countdown
met hod. Bl ock 12 represents a source of R@spective signals having

hori zontal and vertical synchronizing frequencies, which nay be the
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arrangement for displaying a picture represented by a video
signal.
FIGURE 3 is a detailed block diagram of the phase delay
circuit 14. The phase delay circuit 14 may be embodied as two
15 synchronous digital counters and a decoder. A first counter 16,
also denoted COUNTER 1, is a 9-bit binary counter. The first
counter is clocked by the 2fH signal and starts counting, at the
2fH rate, responsive to the VIN sighal. The output of counter 16 is
denoted CNT1. A second counter 18, also denoted COUNTER 2, is
20 an 8-bit programmable counter. The second counter is also
clocked by the 2fH signal and is set by a predetermined output
count of the first counter. The output count of the second counter
'CNT2 is an input to a 4-bit digital decoder 20. The decoded
output signal of decoder 20 is the phase delayed vertical |
25 synchronizing signal VOUT. The delay control circuit 26 is
embodied as a third digital counter 26, ‘also denoted COUNTER 3.
The third counter is a synchronous 8-bit programmable binary
up!dowh counter, clocked by the signal VIN. The output count
CNT3 of the third counter 26 provides the preset count value for
30 the second counter 18. S
~ Block 42 represents a switch interface, which is
illustrative of one manner in which the microprocessor 32 can
translate a viewer generated vertical panning control signal into
an appropriate digital panning control signal. o
35 Counter 16 is reset to zero when the vertical frequency
synchronizing signal VIN is logically HIGH and starts counting at



5 multipliers are well known, and usually incorporate a phase | ocked | oop,
such as PLL 25, to assure that the 2fH out put signal remains synchronized
with.the fH input signal. It is desirable that the 2fH signal be
substantially symetric with the period of the fH signal to avoid a
situation in V\/mch the even flelds and t]He 1-0 odd fields are not

generated 11 (e 2Miclogh gaté s BB % i00hear HIGH. 23heBrthesr ock
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possi bl e. The anegrsmipp‘ieﬂ m;stheeé-hlhdecoder @2hseThe phiasedaelayetlsighghal
ol 2y contibl " TOE e ‘Hoikygy Dittca !%ﬁ%mgﬁ“ﬁ% S, Rh_ EPOERAN &t e
PCS whi ch adj utsscwmtsm@betheocountrréngm ef "gedayiragghi @82 the VIN
signal in the 30 pv é’fYnlﬁgrééhtTrollél n&ls U NCENTER ahavmdmmwl ock
source to assure that é e del ay fontrg Ctl reCUIrélo%% {,gllpe oper hgdsxnchronl zed
with the phaseCentes 26,25 tusggi o modify the p pp
counter 26 to counter 18. A logical LOW signal, for example, to
15 different ones of the control inputs of counter 26 will cause
counter 26 to increment, decrement or set to a predetermined
value. The total delay in phase between the VIN and VOUT signals
is the sum of the counting periods of counters 16 and 18. In the
PAL system, where the vertical pulse frequency is 50 Hz,
20 approximately 2.8 second is needed to shift the picture across the
entire available range. '

The total pulse delay time is adjustable form one field plus
71 counts to one field minus 72 counts. This corresponds to
shifting the picture in the vertical direction from 35.5 lines

25 above the center position to 36 lines below the center position.

The absolute vertical shift would be greater in the NTSC
system because there are fewer horizontal lines per video field.
Accordingly, a.vertical panning system adapted for use with NTSC
'signals might require a different panning range, as measured in

30 terms of the number of incremental half line intervals.

It is possible that some jitter may occur during special VCR
modes, such as fast forward or reverse search, when successive
fields may not have the same number of lines. This occasional
condition is believed to be of little or no practical consequence,

35 in view of the many advantages presented by the inventive
arrangements.



Bl ock 32 represents a m croprocessor, [err]P 32. The m croprocessor

provi des up, center and down comuands to the 3 5 delay control circuit 26.
The mi croprocessor responds to viewer conmands, as namy be generated by a

. keypad, a portion 34 of 9 which incl s a PAN button 36, a DOMN button
38 and an UP button 40, The keypad is colpled to the microprocessor by a

link 42, which may exa rin SS or ani red |ink
of a renote controlpmbﬁ ?ﬁ??'ﬁdm\ 'ﬂl Pﬁ ﬁoé'kerlﬁyenﬂ'm@ﬁernunerous
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embodiment of FIGURE the NfH signal is the clock signal for the
first and second counters 16 and 18. The NfH signal is also an
input to a + N circuit represented by block 50. Block 50 provides
a second fH signal as a second input to phase comparator 44,

15 which closes the phase locked loop. The output of phase
comparator 44 represents the phase difference between the two
fH signals, and increases or decreases the frequency of the
voltage controlled oscillator, as necessary, to assure that the NfH
signal generated by the oscillator remains locked in phase with

20 the inpdt’ fH signal. The phase locked loop, and its constituent
circuit parts, can be implemented as an analog circuit, a digital
circuit or a hybrid of analog and digital components. The
oscillator and phase locked loop may also be embodied in one or
more integrated circuits. In the illustrated embodiments, the

25 integer N is equal to 2.

-FIGURE 5 is a detailed clrcuu schematic, in logic diagram
form, of blocks 14, 24, 26 and 42. A first programmable logic
device U1 is used to embody counter 16 and decoder 20. A second
programmable logic device U2 is used to embody counter 18 and

30 counter 26. A phase locked loop device U3 and a D-type flip/flop
U4, connected as a frequency divider, are used to embody the
frequency muitiplier 24. With reference to U3, pins 3 and 14 are
inputs to a phase comparator. Pin 13 is an output of the phase
comparator. A low pass filter is connected between pins 13 and

35 9. Pin 9 is the control input of a voltage controlled oscillator.
Pin 4 is the output of the voltage controlled oscillator. A



liquid crystal or plasma display. In any adaptation, the vertical display
control gircuit receives a vertical size control signal from m croprocessor
32, which controls the vertical size of the picture. Vertical panning is
necessitated by the vertical zoom 25 feafure found, for exanple, in nmany
‘Wi de screen television receivers. In a deflection system the vertical

hei ght of -a picture can be adjusted by changi ng the slope of the vertical
defl ection cuvetwork cuphllcip qesistory & 1joR2vehd RBoisnusédries eatbddprhed

ray or eat o1 avaq intddod o, o AR Snal ArdC e VACHihal FBfeh ey s
are al so wel Ib&goAL mtapdard verticak syncheonizing: fiequendys pf £0 Hmt and
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circuit be a horJzontal deflection circult adapte or use 35 witha .
cat hode Ei Syachrenizing. fl':ﬁqlé?'?%lokr'?%%@ %-cig'gﬂﬁis gﬂbﬂp@'@@ fHomaysbewi th a
lj! qu: d cryft&hepveﬂimnandi ﬁ_él('jizantal dﬂiOg_Vpuls'eCfsli tYalgo e pactively X 31%{ matt
isplay ratig pictu Qn_a W screen di S r.equi re ust men
of “The” hor 1 »anRbiit 1 3n8 pede aufved Hapan it it ARy dighel heedthel ™
si gnal s gener® gergrated tifidheofit osigalal dsdotherwisel avaitableyirc dher ol
circuits, re i Nely, are inputs to a video display, represented by bl ock
%Bgﬁé‘: F

30. The video display 30 has a wi de format_display ratio, for exanple 16 X
9, so aslPo be appfMierithecpowvier taitaaesircuiy is Wwned an, zesistosaRdr and

capacitor C4 hold pin 23 of U2 at a logical LOW level fro an
interval defined by their R-C time constant, which vertically
centers the picture. Diode D1 assures that capacitor C4 is rapidly
- discharged when the power to the circuit is turned off.
15, The programmable logic devices U1 and U2 may each be
embodied, for example, as industry type 5C060. The phase locked
loop device U3 may be embodied, for example, as industry type
74HC4046. The D-type flip/flop U4 may be embodied, for
example, as industry type 74HC74.
20 - )



‘The video display 30 may be a cathode ray picture tube, a liquid 10
crystal display, a plasnma display or any other suitable arrangement for

di splaying a picture represented by a V|deo S|gnal -+H-GJRE 3 1s a- dePaiIed
bl ock di agram of the phase del ay CIFCUI& circuit

he phase del a
be embodied as two 1 5 synchronous di gl?al counters muu I@HHflﬂJnl fi rst
counter 16, also denoted COUNTER 1, is a 9-bit binar rst
counter is clocked by the 2fH signal and starts counting, at the 2fH rate,
responsweWﬂa{hg MI Nneiofgtl . The output of counter 16 is denoted CNT1. A

second counter 1 so denoted COUNTER 2, is 20 an 8-bit programabl e
counter. The second counter is also cl ocked by the 2fH signal and is set by
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si gnal VOUwertibal dgatnohronizing! freiquenicy I¥WINY anth@dihedizental t hir'd digital
counter 26, The third counter is a synchronous
8-bit progrﬁc%?eegﬁgar ng?%gv\ng c)dunter cloé}}e?ﬂ g t he si nI VIN. The
out put count CN¥FBeanst )’[Fﬁ’rr(§'~’6:39u)f‘|lf‘9r~"-“29't hato sl é\é‘r\ﬂ@s@gué'mht val ue
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fields; and,
a vertical display control circuit (22) for said video display
(30), responsive to a second vertical synchronizing frequency '
- signal (VourT),
characterized by:
digital means (14) responsive to said supplied multiple
horizontal synchronizing frequency signal (2fH), said supplied
vertical synchronizing -frequency signal (VIN) and to a panning
control signal (PCS) for generating said second vertical
synchronizing frequency signal (VOUT) delayed in phase relative to
said supplied vertical synchronizing frequency signal (VIN) by any
one of a plurality of delays differing in increments corresponding
" in duration to horizontal half‘line intervals.

2. The system of claim 1, wherem said means for
generating said phase delayed vertical synchronizing frequency
signal is characterized by:

first digital counting means (16) for generating a first
clock output signal (CNT1), clocked by said muitiple horizontal
frequency signal (2fH) and enabled by said vertical frequency

" signal (VIN);

second digital counting means (18) for generating a second
clock output signal (CNT2), clocked by said multiple horizontal
frequency signal (2fH) and set by said first output signal; and,



the 2fH cI ock rate. The QUT output is a |ogi cal H-GH. -Waen-the count

reaches "470", the OUT output goes to a logic LOW At the next 2f H cl ock
pul se, counter 18 is preloaded with an output couu mu nter 26
in the range of. "0" through "143". 5 Counter 16

term nation count of ."471". Counter 18 starts counting from t he prel oaded
val ue and advances until it stops counting at its termination count of

S340I . eghteoffﬁre tmﬁbq tdt Bai fc}diﬂrﬂtné)mgaﬁé (ée)doetb@kgdglayngam mﬂehﬁrhig are
delogyed verftrPSHPngynﬂﬂ’@ﬁ @?‘Mj 89" Hgaad %‘PP fO%Bugdmg)for t he
count rangeslghalzlm ptesetitipg saRp’ seddnct icoaintegnsaity thirdt cmdclslolgnpms UPI g
CENTER t t
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different ones of the control inputs of counter 26 will cause counter 26 to
i ncrenent, decreaentrher s§§ferﬁfbfacfa"ﬁ\d2t %ﬁémﬁ yﬁh“ﬁreaﬂ&eﬁr‘)t al delay in

phase bet ween t h na counti ng periods
o1 count er SO9ROEANG cBatinPhRsePARIRRA AHRTIGAL SYNCHEO AT ReauEnGy
frequency isighal Hs, f@@heamﬁmcmtzéd &digitabrdedadingedrshri (20)f t the
pl cture acr I
haj ust abl e #’e%%mt%ﬁteef i oo M{%ﬂte E%ééé’%fét#t&eﬁ@gg%ﬁ 8% This
cor r espondsphase hilélayed vadigslctraquenaytsynchronizing signatt(V@UT).om 35 5
lines 25 above the center position to 36 |ines below the center position.
4. The system of claim 1, characterized in that said

horizontal synchronizing frequency corresponds to a horizontal

synchronizing signal of an input video signal and said multiple of

said horizontal synchronizing frequency is twice that of said

horizontal synchronizing signal of said input video signal.

5. The system of claim 1, characterized in that said video
. display has a wide format display ratio. -

6. A vertical panning system, comprising:

a source (12, 24) of respective signals having a vertical
synchronizing frequency (VIN), a horizontal synchronizing
frequency (fH) and a multiple (2fH) of said horizontal
synchronizing frequency;

a video display (30) having a mode of operation in which
fields of an input video signal are displayed in an interlaced
format;

a horizontal display control circuit (28) coupled to said
video display (30) and responsive to said supplied horizontal
synchronizing frequency signal (fH); and,

a vertical display control circuit (22) coupled to said video
display (30) and responsive to a second vertical synchronizing

. frequency signal (VOuT).

a digital phase delay circuit (14), responsuve to said

supplied multiple horlzontal synchronizing frequency signal (2fH)



The absolute vertical shift would be greater in the NISC_syst em-because
there are fewer horizontal lines per video field.- Accordi ngl E/ a vertical

panni.ng system adapted for use with NTSC signals mﬂmunlaﬂc“l! ‘E‘léu fferent
panni ng range, as nmeasured in 30 terns q the nu ] hrigi | half
line intervals. It is possible that some jitter may*octur® diring speci al

VCR nodes, such as fast forward or reverse search, when successive fields
may not haveaidhesuppilied warticabfsynahrenizihg sfrequasicynaignad n(ViN) oand sto
believed to il lai i\C Wﬁﬁ;' iguen i ' of the
many advant ggégﬂ%}ﬂgtg%ngléﬁbs);ﬂﬁﬁgf?g?ghﬁave rsa(rasg%ﬁegrgtrﬁ@.ga'd' %&1 RE 4 is
“a bl ock di ayesled) syneheqniging, fradquanay éﬂgmaic(\defﬂg delgyadein phase | oop.
Bl Oﬁgl 4;11 rg@émﬁz{a %oastaiw'iﬁxmgm{@é?rcta\ﬁhéyﬁbﬁmﬂmgs fa;tqdéh@wrmbhani tzi {lg
sig s i r i nput . _An qutp ase arator. is an_jnpu 0 a
Tow's  pass (WINTchy M vt cbce Eplufliyicof #0187E GftEHRG"In enieEnid aes
filter 46 i sonrespundihgvin tdgrtiorpuo thorizontal thale limentintédvads osci | | at or
represented by block 48. The oscidlator has a nom nal operating frequency

of NfH, where Nis an integer. The output NfH signal of the voltage
control | ed oscil I7at ofhe ssysiemuof aclaimar 6,1 whereimaaid digah pcha@@&degghal for

phase del ayc?ricrlf;l“iié ¢h réd}}\etrﬁ%oe ydi ment. of FIGURE 3, the NfH signal is
the cl ock signal for tﬁ_e, |és, and second ? gnte S é?rt and 18. The NfH
signal is also af iplgtality 50 ‘{18'#?'] oﬂu@it?"c,suiﬁ réré'eg @M%y bl ock 50. Bl ock
50 provides a digital decoder (20) for an output of one of said counters.

8. The system of claim 6, wherein said digital phase delay
circuit is characterized by: '

a first counter (16), clocked by said muiltiple horizontal

. synchronizing signal (2fH), enabled by said vertical synchronizing
signal (VIN) and generating a first clock output signal (CNT1);

a second counter (18), clocked by said multiple horizontal
synchronizing signal (2fH), set by said first clock output signal to
a starting count and generating a second clock output signal
(CNT2); _

a third (26), clocked by said vertical synchronizing signal
(VIN) and generating a third clock output signal (CNT3) coupled to
said second counter (18) as said starting count, said third clock
output signal varying responsive to vertical panning control
signals (UP, CENTER, DOWN); and,

a decoder (20) coupled for receiving said second clock
output signal and generating said phase delayed vertical
frequency synchronizing signal (VOUT) as a decoded output signal.

~ 9. The system of claim 6, characterized in that said
horizontal synchronizing frequency (fH) corresponds to a |
‘horizontal synchronizing signal of an input video signal and said
multiple of said horizontal synchronizing frequency is twice that
of said horizontal synchronizing signal of said input video signal.



a second fH signal as a second input to phase conparator 44,15 which

cl oses the phase | ocked | oop. The output of phase co arator 44 represents
t he phase difference between the two fH S|gnals ni ﬂ&ﬂﬂ&ﬂut "ﬁecreases
the frequency of the voltage controlled C|Ilator 0 assure
‘that the NfH signal generated by the OSCI||at0r remai n§ | ocked i n "phase
with 20 the input fH signal. The phase | ocked | oop, and its constituent

circuit parts C30. beThemeytem of @lélrﬂfﬁa@:hhﬁﬂct@lrtédl in tRaflisgid alidebr cui t
~or a hybrldd ana nd “di gi.t,al ¢ ngﬁogents e oscill ator and phase
IRRaY

| ocked | oop b&3&nfHo 'gﬁ fq{ Eﬁp'%répnt egrated circuits. - In
the illustrated enbodinents, the 25 integer Nis equal to 2. FIGURE 5 is a
detailed circuit schematic, in logic diagramform of blocks 14, 24, 26 and
42. A first progranmabl el ogic device Ul is used to enbody counter 16 and
decoder 20. A second progranmable logic device U2 is used to enbody counter
18 and 30 counter 26. A phase |ocked | oop device U3 and a D-type flip/flop
U4, connected as a frequency divider, are used to enbody the frequency
.multiplier 24. Wth reference to U3, pins 3 and 14 are inputs to a phase
conparator. Pin 13 is an output of the phase conparator. A |low pass filter
is connected between pins 13 and 35 9. Pin 9 i's the control input of a
voltage controlled oscillator. Pin 4 is the output of the voltage
controlled oscillator. A 13 network of pull up resistors Rl, R2 and R3
is used to enbody the '



switch interface 42. Input signals are the VIN signal, which may be a PAL
standard vertical synchronizing frequency of 50 Hz, and the fH signal,

whi ch. may’ be the PAL standard horizontal 5 synchronizing frequency of
15,625 Hz. Signals VIN and fH may be the ygertical and horizontal drive

pul se signals respectively. The output is the phase del ayed si gnal VOUT.
The 2fH signal need not be generated if the 2fH signal is otherwi se
available in the receiver. 10 After the power to the circuit is
turned on, reVERITUALRANNING FORAINTERLACED Yo pi n.23 of U2 at a |ogical LOW
| evel fro an interval defined by their RRC tinme constant, which vertically
centers the picture. Diode Dl assures that capaC|tor C4 is rapidly

di scharged when the power to {he circu rned off. 1 5. The ,
programabl e | ogi caAdg o f anpl e, as

I ndustry type 5(1)60 # %ﬂﬁ%%g Vi c %ﬁl%?e[g gr%)opcjl ed for
exanpl e, as i FRRRAGva yﬁiﬂ LU &h\ée p@m"f' ronizip qHanaye an

_em_)ofi” ei fOraehléﬁﬁbntalaSyhbﬁmlzbngy requeridy?4andther sbirddaf24)sot! ai m?d
aspect | ve i el "RAVING < Youfible 28) & e BRRGent &xh%briﬁi% and. a
hori zont al syfrelquenicy; ray Viidequdispjay f(BD) having an mterlaced field mode of
. operation; a horizontal display control circuit (28) coupled to the
video display and responsive to the supplied horizontal
synchronizing frequency signal; and, a' vertical display control
10 circuit (22) coupled to the video display and responsive to a
second vertical synchronizing frequency signal (VouT). The
system is characterized by a digital phase delay circuit (14),
responsive to the supplied multiple horizontal synchronizing
frequency signal, the supplied vertical synchronizing frequency
15 signal and to a panning control signal (PCS), having as an output
said second vertical synchronizing frequéncy signal (VourT)
delayed in phase relative to the supplied vertical synchronizing
frequency signal by any one of a plurality of delays differing in
increments corresponding in duration to horizontal half line
20 intervals; '

FIGURE1



means (24) for supplying another signal having a multiple (2fH) of said
hori zontal synchronizing frequency (fH); a horizontal display control
circuit (28) for a video display (30), responsive to said supplied

hori zontal synchroni zing frequency signal (fH) for displaying a video
signal by-interlacing fields; and, a vertical display control circuit (22)
for said video .display (30), responsive to a second vertical synchronizing
frequency signal (VOUT), characterized by: digital nmeans (14) responsive to
said supplied nmultiple horizontal synchronizing frequency signal (2fH),
sai d supplied vertical synchronizingllfrequency signal (VIN) and to a
panni ng control signal (PCS) for generating said second vertical
synchroni zi ng &reguegcy signal (VOUT) del ayed in phase relative to said
suppl i ed vertialz?’syytchroni zi.ng frequency signal (VIN) by any one of a
plurality g ) iffering in increnments corresponding in duration to
horizontal|g§ Dy intervals. J—The sysgemof claim1, wherein said
means for a _PSaid phase del ayesk velti cal synchronizing frequency
signal is c'ﬁfjfif?izqg by: first] di gounti ng neans (16) for

generating a fi cl ock output dign &1 N, clocked by said nultiple
horizontal fredgency signal (2fH)} and ehabljeg by said vertical frequency

signal (VIN); secon igital cou gneand (18) for generating a second
cl ock output signal 2), clockedaby said nultiple horizontal frequency
signal (2fH ang.set by said first ‘putpuf signal;. and, .E:
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third digital counting neans (26), clocked by said vertical frequency
signal (VIN, for generating a third clock output (CNT3) signal for
presetting said second counter, said third cl ock output signal varying
responsive to said panning control signal. 3. The systemof claim 2,
wherein said nmeans for generating said phase del ayed vertical synchronizing
frequency signal is further characterized by digital decodi ng neans (20)
responsive to said second cl ock output signal for generating said phase

del ayed vertical frequency Synchroni zing signal (VOUT). 4. The system of
claim1, characterized in that said_horizontal synchronizing frequency
corresponds to a horizontal synchroﬁmzing signal of an input video signal
and said multiple of said horizontal synchronizing frequency is tw ce that
of said horizontal synchronizing signal of said input video signal. 5. The
systemof claim1l, characterizgd in that said video display has a w de
format display ratio. 6. Av y cal panning system conprising: a source
(12, 24) of respective signaﬁé E%ving a vertical synchronizing frequency
(VIN), a horizontal synchroniZilng frequency (fH) and a multiple (2fH of . .
sai d horizontal I§_y_r_1<;nr_gn_i_.7_j_m;; requency. a video display (30) having a node
of operation inlwhich fields off an i nput video sYgnal are displayed in an

interlaced formdt; a hori mtat trspl ay control Lircuit (28) coupled to
said 8 o
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vi deo display (30) and responsive to said supplied horizontal synchronizing
frequency signal (fH); and, a vertical display control circuit (22) coupled
to said video display (30) and responsive to a second verti cal
synchroni zi ng frequency signal (VOUT). a digital phase delay circuit (14),
responsive to said supplied nultiple horizontal synchronizing frequency
‘'signal (2fH), 16 said supplied vertical synchronizing frequency signal
(MIN) and to a panning control signal (PCS), having as an-output said
second vertical synchronizing frequency signal (VOUT) del ayed in phase
relative to said supplied vertical synchronizing frequency signal (VIN) by
any one of a plurality of delays d¥fering in increments corresponding in
duration to horizontal half line intervals 7. The system of claim®6, :
wherein said digital phase delay circuit is characterized by: a plurality
of digital counters (16,- 18, 26); and, a digital decoder (20) for an out put
of one of said counters. 8. The systemof-claim®6, wherein said digital
phase delay circuit is characterized by: a first counter (16), clocked by
~said nultiple horizontal synchronizing signal (2fH), enabled by said
vertical synchronizing signal (VIN) and generating a first clock output
signal (CNT1); a second @unter (18), clocked by said nmultiple horizontal
synchr-oni zi ng si gnal (Zfﬁﬁ, set by said first clock output signal .to
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a starting count and generating a second clock output signal (CNT2); a
third (26), clocked by said vertical synchronizing signal (VIN and
generating a third clock output signal (CNT3) coupled to said second
counter (18) as said starting count, said third clock output signal varying
responsive to vertical panning control signals (UP, CENTER, DOM); and, a
decoder (20) coupled for receiving said second cl ock output signal and
generating said phase del ayed verté4gal frequency synchronizing signal

(VOUT) as a decoded out put signal. 9. The syf zed
in that said horizontal synchronizing frequehcy (fH wesponc@ﬁo a

hori zontal synchronizing signal of an input /ld&ggglg al and saldEnuItlp e
of said horizontal synchronizing freguency i t hiat lpnt a

synchroni zi ng signal of said input video sig1a| The system of "cl i m
6, characterized in thaf said video {iisplgy [3() 'ha i d f lplay
ratio. —
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