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FIELD TO FIELD VERTICAL PANNING SYSTEM
| Background of the Invention

The invention relates to vertical panning systems which
operate properly even under those circumstances in which the

s number of horizontal lines in successive video fields is unequal,
and/or of a length which differs from a standard length.
' A wide screen television receiver can be arranged to display
television signals in a variety of ways. The receiver can detect
signals in letterbox format, and expand the 4 X 3 received signal

10 such that the blank top and bottom bands are cropped and the signal
fills a 16 X 9 display area. The receiver can also expand or zoom a
non-fetterbox signal (e.g., 4 X 3) while cropping active video areas at
the top and bottom, to fill the wide screen display. Along with this
feature is the additional capability to generate vertical blanking and

15 reset signals for displaying the zoomed source. - -

A vertical panning circuit controls which part of a vertically
overscanned raster will be displayed on the screen. |If the vertically
overscanned video signal is not in letterbox format, the picture can
be zoomed, that is expanded both vertically and horizontally, to

20 simulate a wide screen display format without distorting the
displayed portion of the signal. Assuming, by way of example, a
change from a 4 X 3 signal to a 16 X 9 display (although other
specific ratios are possible), one third of the vertical dimension of
the picture is cropped. Many vertical deflection systems are AC

25 coupled, and as a result, pictures are always vertically centered on
the display. In the case of a 4:3 picture zoomed for display on a 16:9
display, the top one sixth and bottom one sixth of the picture will
always be cropped with an AC coupled vertical deflection system.

The picture content may make it more appropriate to crop more

3o at the top or bottom, while retaining the content at the other. For
example, where the action in a picture is at ground level, the viewer
might prefer to crop more of the sky. A vertical panning capability
enables a choice as to which part of the zoomed picture will be
cropped. This can be accomplished by generation of a vertical reset

35 pulse that is delayed by a selectably variable amount from the
leading edge of a processed vertical synchronizing pulse based on
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One may wish to pan up or down. Panning directions are
10 defined herein in terms of the direction in which the field of view
moves over the expanded or zoomed picture. Panning down, for
example, will reveal picture content in a lower part of the zoomed
picture and will crop picture content from an upper part of the
zoomed picture. Panning the video down may also be thought of as
15  scrolling the picture up. Conversely, panning the video up may also
be thought of as scrolling the video down. Panning down involves a
delay of vertical reset and blanking for each field (of two
interleaved fields) by some number of horizontal lines which is less
than that of the field. For NTSC, each field is 262.5 lines. Panning
20 up, on the other hand, would require moving the vertical reset and
blanking pulses ahead in time relative to VSYNC, which of course is
not possible in an AC coupled vertical deflection system if VSYNC is
the triggering signal. _
Both panning up and panning down may be accomplished by
25 delaying the vertical reset signal by a number of half lines less than
or equal to that of one field. For a standard NTSC signal comprising
fields having 262.5 lines (i.e., 525 half lines), the panning down
delay is between zero and 262.5 half lines. The panning up delay is
between 262.5 and 525 half lines. However, this solution still will
30 not accommodate non-standard signals which are produced, for
example, in certain modes of VCR playback. Where the non- standard
signal is such that the field lengths are not equal, such as pause for
a dual azimuth four head VCR, panning up produces an interline
flicker with the offset between fields being equal to the difference
3s in the number of lines between successive fields. The respective
lines of the successive fields displayed are not aligned. The result
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processed sefrchiy. SThehspelcAid hutHber BASRRICH the field line count differs
from standard depends on the recording speed and on the search
speed, and can be, for example, +10 lines. The variation in field line
10 length causes the upward pan delay to pan by too much or too little
when operating in the search modes, as compared to operating in the
standard mode. In other words, the variation in field line length can
cause additional, undesired panning. This occurs because the pan
delay is referenced to the previous vertical sync on the assumption
15 that the field length is standard. However, the amount of upward
pan obtained is a function of the phase relationship between the
vertical reset pulse generated by the pan delay circuit, and the
beginning of the next field, i.e., the next VSYNC. Where the number
of lines in the field varies, the phase relationship of the vertical
20 reset and the next VSYNC must vary as well.
mmary of the Invention
These and other aspects of the invention are provided in a
television apparatus comprising a display for a video signal
representing a picture, a measuring circuit, a panning circuit and an
25 adjusting circuit. The video signal has a vertical synchronizing
component defining fields of horizontal lines which can have other
than a standard number of horizontal lines per field under certain
operating conditions. The measuring circuit determines the number
of horizontal lines in each field. The panning circuit generates a
30 vertical reset signal which is phase shifted by a selected number of
horizontal lines relative to the vertical synchronizing component of
the video signal for vertically panning the picture on the video
display by the selected number of horizontal lines. The selected
number of horizontal lines is adjusted responsive to the measured
3s lengths of the fields to maintain the selected amount of vertical
panning even under the certain operating conditions.
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The measuring circuit comprises: first and second counters;
first and second latches coupled to the first counter; a gating
circuit coupled to the first and second latches for selecting which
of the first and second latches loads an input from the first counter;

5 and, a first muitiplexer responsive to the second counter for
selecting an output between the first and second latches. The
adjusting circuit comprises: a second muitiplexer for selecting as
an output between: (a.) successive ones of the selected number of
horizontal lines; and, (b.) an algebraic sum of the successive ones of

10 the selected number of horizontal lines and successive ones of the
measured lengths, the second multiplexer being responsive to a
sign-representative bit of the phase shift; and, a comparator for
generating an output signal for initiating the vertical reset signal
when the length of a field being measured reaches the output value

15 of the second multiplexer.

Brief Description of the Drawings

FIGURE 1 is a schematic diagram generally illustrating the
component parts of a wide screen television apparatus according to
the invention.

20 FIGURE 2 is a combination block and circuit diagram
illustrating the deflection circuit shown in FIGURE 1.

FIGURE 3 is a block diagram showing a vertical size control
circuit, including a letterbox detector.

FIGURE 4 is a timing diagram illustrating aspects of vertical

25  panning.

FIGURES 5(a) - 5(c) are display format diagrams useful for
explaining aspects of vertical panning in connection with FIGURE 4.

FIGURE 6 is a timing diagram illustrating the relationship of
vertical sync and vertical reset signals, useful in explaining the

30 operation of the invention. .

FIGURE 7 is a circuit diagram illustrating a means for
generating a forced vertical reset.

FIGURE 8 is a block diagram of a circuit for monitoring
successive field lengths and generating vertical reset and blanking

35 pulses for implementing vertical panning, which are adjusted in
accordance with measured field lengths.
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A block diagram for a wide screen television according to the
invention is shown in FIGURE 1. The television can be arranged to
operate with 2fy non-interlaced horizontal scanning or with

15 conventional horizontal scanning, a non-interlaced version being
shown. The television receiver in general comprises a power supply
70, a video signal input section 20, a chassis or TV microprocessor
216 coupled to a one-chip processor 202, a wide screen processor
30, a 1fy to 2f4 converter 40, a deflection circuit 50, an RGB

20 interface 60, a YUV to RGB converter 240, kine drivers 242, and
display tube arrangement 244, which may be arranged for projection
or direct view. The grouping of the various circuits into functional
blocks is made for convenience in describing operation of the
television, and is not intended to be limiting as to the physical

25 positions and functional coupling of the circuits relative to one
another.

The video signal input section 20 can receive, select or display
simultaneously a plurality of composite video signals from different
sources, e.g., broadcast or cable signals at ANT1 and ANT2,

30 selectable by RF switch 204 for coupling to first tuner 206 and
second tuner 208. The output of the first tuner 206 is coupled to
one-chip circuit 202, for example industry designated type TA7777,
which performs certain tuning, deflection and video control
functions. A VIDEO OUT baseband signal from the one-chip 202 is

35 coupled to video switch 200 and to TV1 input of wide screen
processor 30. Auxiliary inputs AUX1 and AUX2 are available for
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the di ff anehohirominance signals (thereafter considered the "mam" signal),
for coupling to the wide screen processor 30 as Y_M and C_IN. These
signals are coupled back to the one-chip 202, for developing color
10 difference signals U_M and V_M, equivalent to R-Y and B-Y signals.
These signals are converted to digital form for further processing.
The second tuner 208 develops baseband video signal TV2,
selectable for input to the Y/C decoder together with SWITCHED
VIDEO. Switches SW3 and SW4 select these signals Y, C, or external
15 signals Y_EXT and C_EXT corresponding to input S1, considered the
auxiliary signal. The main signal path is designated with the suffix
"_M" and the auxiliary signal path is designated "_A" in the
respective signals. The respective signals can be processed for
display alternatively or for display in a picture-in-picture mode via
20 PIP circuit 301.
A composite synchronizing signal COMP SYNC, corresponding to
Y_M, is provided by wide screen processor 30 to a sync separator
212, producing horizontal and vertical synchronizing signals H and V,
which are input to vertical countdown circuit 214. The vertical
25 countdown circuit develops a VERTICAL RESET signal coupled to the
wide screen processor 30. The wide screen processor generates an
internal vertical reset output signal IN VERT RST OUT to RGB
interface 60, and ‘a switch in the RGB interface selects between the
internal vertical reset output signal and the vertical synchronizing
3o component of the external RGB source. The output of this switch is
a selected vertical synchronizing component SEL_VERT_SYNC,
directed to the deflection circuit 50. Horizontal and vertical
synchronizing signals for the auxiliary video signal are developed by
a sync separator in the wide screen processor 30.
35 The 1f4 to 2f4 converter 40 changes interlaced video signals
to progressively scanned, non-interlaced signals. Video RAM 420
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can be used to store an adjacent field or frame for supplying the
lines, or every other line, or lines can be repeated or interpolated,
e.g., displaying horizontal lines twice or selecting a line based on
detected movement in the picture. The converted video data is
supplied to RGB interface 60 as Y_2fy, U_2f4 and V_2f4. The RGB
interface enables selection of the converted video data or an
external RGB video signal, then coupled to the video signal input
section. External RGB is deemed to be a wide format display ratio
signal adapted for 2f4 scanning. The vertical synchronizing
component of the main signal is coupled to the RGB interface (as INT
VERT RST OUT), for selecting the vertical sync applied to the
deflection circuit 50, together with the user's selection of internal
or external RGB signals. However, to prevent vertical raster
collapse, the RGB interface circuit detects an external synchronizing
signal and will override the selection of a non-existent external RGB
signal. A microprocessor WSP uP in wide screen processor 30
supplies color and tint controls for external RGB.

A picture-in-picture processor 301, in conjunction with gate
array 300 combines the main and auxiliary video signal data to
provide a wide variety of display formats which can be selected, for
example with a compressed version of an auxiliary signal displayed
in the top or bottom margins of a letterbox main display signal,
along the lateral sides of a 4 X 3 main display signal, etc. The wide
screen microprocessor WSP uP is responsive to the TV
microprocessor 216 over a serial bus. The wide screen processor 30
also generates a composite vertical blanking/reset signal, as a three
level sandcastle signal. The vertical blanking and reset signals can
also be generated as separate signals, as discussed more fully
hereinafter, in connection with panning controls. A composite
blanking signal is supplied by the video signal input section to the
RGB interface.

The deflection circuit 50, shown in more detail in FIGURE 2,
receives a vertical reset signal from the wide screen processor 30,
a selected 2fy horizontal synchronizing signal from the RGB
interface 60, and additional control signals from the wide screen
processor. The additional control signals relate to horizontal
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raster, in accordance with a desired amount of vertical overscan as
necessary for implementing different display formats. As
illustrated diagrammatically, a constant current source 502
10 provides a constant quantity of current IRaMp which charges a
vertical ramp capacitor 504. A transistor 506 is coupled in parallel
with the vertical ramp capacitor, and periodically discharges the
capacitor responsive to the vertical reset signal. In the absence of
any adjustment, current Iramp provides the maximum available
15 vertical size for the raster. This might correspond to the extent of
vertical overscan needed to fill the wide screen display vertically
by expanding a 4 X 3 format letterbox signal source such that the
unused top and bottom portions are overscanned. To the extent that
less vertical raster size is required, an adjustable current source
20 508 diverts a variable amount of current lapy from IRamp, so that the
vertical ramp capacitor 504 charges more slowly and to a smaller
peak value. Variable current source 508 is responsive to a vertical
size adjust signal, for example in analog form, generated by vertical
size control circuit 1030, shown in FIGURE 2. Vertical size
25 adjustment 500 is independent of a manual vertical size adjustment
510, which may be implemented by a potentiometer of back panel
adjustment knob. In either event, the vertical deflection coil(s)
receive(s) driving current of the proper magnitude. Horizontal
deflection is provided by phase adjusting circuit 518, east-west pin
30 correction circuit 514, a 2f4 phase locked loop 520 and horizontal
output circuit 516.
FIGURE 3 illustrates an automatic letterbox detector as part of
a vertical size control circuit 1030. The vertical size control
circuit comprises a letterbox detector 1032, a vertical display
3s control circuit 1034 and a three-state output device 1036.
Alternatively, the vertical blanking and vertical reset pulses can be
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conponent manitoring for a change in luminance between a given wdeo line and
a previous line, and controls expansion of the displayed the signal by
a variable amount such that the first and last active video lines
10 occupy the top and bottom of the display. Alternatively, the
letterbox detector can be arranged to switch between discrete
standard display ratios, such as necessary to zoom the 16 X 9
portion of a 4 X 3 signal to fill a 16 X 9 screen. When the output
signal VERTICAL SIZE ADJ becomes active in that case, the display
15 is zoomed. The deflection height is increased by 4/3 (see FIGURE 2),
which enables the active video portion of the letterbox signal to fill
the wide screen display, without image aspect ratio distortion.
The vertical display control circuit 1034 also controls which
part of the overscanned raster will be displayed on the screen, a
20 feature referred to as vertical panning. If the vertically
overscanned video signal is not in letterbox format, the conventional
display format picture can be zoomed, that is expanded, to simulate
a wide screen format. In this case, however, the portions of the
picture cropped by the 4/3 vertical overscan will contain active
25 video information. It is necessary to vertically crop 1/3 of the
picture. In an AC-coupled vertical deflection system, and absent
further controls, the top 1/6 and the bottom 1/6 will always be
cropped. However, picture content may dictate that more of the top
than the bottom of the picture is more appropriately cropped, or vice
3o versa, in order that the more interesting part of the signal is saved,
at the expense of a less interesting part. If all the action is at
ground level, for example, a viewer might prefer to crop more sky. A
vertical panning capacity enables a choice as to which part of the
zoomed picture will be shown and which part will be cropped.
3s Vertical panning is explained with reference to FIGURES 4 and 5(a)
through 5(c). The three level composite vertical blanking/reset
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signal is shown at the top of the timing diagram in FIGURE 4. These
signals can be generated separately. The vertical blanking pulse
begins when the signal L_COUNT is equal to VRT_BLNKO and ends
when L_COUNT is equal to VRT_BLNK1. The vertical reset pulse

5 starts when L_COUNT is equal to VRT_PHASE. The L_COUNT is the
output of a ten bit counter used to keep track of horizontal half lines
with respect to the leading edge of VSYNC_MN. VSYNC_MN is the
synchronized version of VDRV_MN, the vertical synchronizing
component of the main signal provided to the gate array. VRT_BLNKO

10 and VERT_BLNK1 are provided by the microprocessor depending on
the vertical panning command. VER_PHASE programs the relative
phase of the VERT_RST output with respect to the rising edge of the
vertical synchronizing component in the COMP_SYNC output. The
COMP_SYNC output is the output of a J-K flip/flop. The state of the

15 flip/flop is determined by decoding the outputs of L_COUNT and
H_COUNT. H_COUNT is the horizontal paosition counter. The L_COUNT
counter is used to segment the COMP_SYNC signal into three
segments corresponding to the horizontal synchronizing pulse, the
equalization pulse and the vertical synchronizing pulse.

20 A vertical deflection current for "no" overscan (which actually
corresponds to a nominal 6% overscan) is shown by dotted lines in
FIGURE 4, as is the corresponding vertical blanking signal. The
width of the vertical blanking puise for no overscan is C. The
vertical synchronizing pulse is in phase with the vertical reset

25 pulse. A vertical deflection current for the overscan mode is shown
by a solid line in FIGURE 4, as is the corresponding vertical blanking
pulse, having a pulse width D.

If the bottom overscan A is equal to the top overscan B, the
display will be centered as shown in FIGURE 5(a). If the vertical

30 reset pulse is generated so as to lag the vertical synchronizing
pulse, the bottom overscan A is less than the top overscan B,
resulting the in display shown in FIGURE 5(b), where more of the
lower part of the picture is displayed while more of the top is
blanked. Conversely, if the vertical reset pulse is generated so as to

35 lead the vertical synchronizing pulse, the bottom overscan A is more
than the top overscan B, resulting in the display shown in FIGURE
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5 vertical panning during overscan modes of operation. It will be
appreciated that the overscanned raster remains vertically centered,
or symmetrical, on the picture tube or screen during vertical
panning. It is the blanking interval which can be verticailly moved,
or positioned asymmetrically relative to the raster so as to blank
1o more of the picture at the top than at the bottom, or vice versa.

One problem that is encountered when vertical panning is used
occurs during special effects modes of VCR playback. It is desired
to pan the video up (which can also be thought of as scrolling the
displayed image down) by a slight amount (for example four or five

15 lines), the vertical reset pulse is actually delayed from vertical
sync by 262.5 lines, less the number of lines of the pan value. In the
fast forward mode of a VCR, due to the non-standard nature of the
linear tape speed, the number of lines in a field decreases by a
number which is dependent on the recording mode (for example, SP

20 or SLP) and the linear tape speed. A nominal number of lines per
field contained in fast forward mode of VCR playback (SP mode)
could be 253.5 lines. If the desired panning value is down by 5 lines,
the delay setting would be for 257.5 lines. However, a new VSYNC
occurs every 253.5 lines, resetting the half line counter which

25 would generate vertical reset upon reaching the desired panning
delay count. During this mode, a vertical reset will not occur
because the half line counter will be repetitively reset without ever
reaching the desired value, causing a collapse of the vertical raster
and possible tube damage. It is thus necessary to ensure the

3o occurrence of a vertical reset pulse regardiess of the phase of
VSYNC and the delay setting for vertical reset.

FIGURE 6 shows the timing problems associated with a panning
circuit which can occur where field lengths are unequal and/or not
of a standard number of lines. The panning "up delay” and the panning

35 "down delay" are shown relative to the leading edge of a vertical
sync preceding field 1. The vertical reset pulse for panning down is
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generating an output signal for initiatq %g the verti cal reseh@{ 9@91“
when the length of a field being neasured reaches the output value 15 of

the second nul ti pl exer. Brief Description of the

Dr awi ngs FIGURE 1 is a schematic diagramgenerally illustrating
the conponent parts of a w de screen television apparatus according to
the invention. 20 FIGURE 2 is a conbination block and circuit

di agram ghown linsbfeddmdineeirt efidmglt MBS TIA Cahll gfoWertidalFré3&Eplise
FI GURE 3 s a bl ock dia ra€1 shom ré%”% Yir%ts.l C Si zre cotnt r ol cll cuit,
i ncl udi ng'Q %%P%%pdgté PHP. F 756 & 5 Anly RpsH Q&r am
i |l ustrat itogpas pecoseodiireetioncaf a2time.panni ng. - FIGURES 5(a) -
vertical panni i (oM IR FEIAE. B) Bl paiiing up EBLUT'BY RN O,
tim ngs di &gftement| tetplacendhengeneratadbnarticabfreset slightly before the
next vertical sync, as needed for panning up. However, if field 2 is
not the same number of lines as field 1, a delay d2 of the same
amount as d1 will place the vertical reset incorrectly. In the
example shown, the vertical reset VRST-A in field 2 actually would
10 occur after the vertical sync preceding field 2. Whereas the vertical
sync is the point of reference, the line counter which determines the
panning delay is normally reset by the vertical sync, and without
special provisions, the vertical reset could be lost by the vertical
sync continually resetting the delay line counter before the
15 necessary delay interval elapsed. =
The correct vertical reset needs to precede the next vertical
VSYNC by an unvarying amount, as shown by VRST-B in FIGURE 6. A
circuit which forces a vertical reset VRST-B is shown in FIGURE 7.
The basic circuit 1100 comprises a plurality of D-type flip/flops
20 1102, 1104, 1106, 1108 and 1110, a J-K flip/flop 1112 and a
counter 1114, as well as a number of AND gates, NOR gates and
inverters. The circuit is operated synchronously with a clock signal,
which can be synchronized with the video, e.g., at 1024f4. The basic
operation is as follows. The vertical sync signal is sampled by a
25 signal designated SOL_X_2, which is a one clock wide pulse
occurring twice per horizontal line period. Vertical sync has been
processed in a way that it is offset from SOL_X_2, for example by
1/16 or 1/8 of a line period. Sampling vertical sync with SOL_X_2
realigns vertical sync with SOL_X_2. The STR_RST signal is a
30 positive going pulse that is 1/2 of a line period long. The leading
edge of this pulse signifies the beginning of the desired vertical
reset interval. If the number of lines in a field are greater than or
equal to the delay setting used to generate the STR_RST signal, the
leading edge of STR_RST is used to clear counter 1114, which then
35 counts for the desired vertical reset length and then disables itself.
Vertical reset signal VRST is generated by a gate coupled to the
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vertical sync and vertical reset si gna_tl1§_useful I n expl ai ni‘gg t e7_;0
operation of the invention. GURE 7 is a circuit dfagram
p

illustrating a neans for generating a forced vertical reset.

FIGURE 8 is a block diagramof a circuit for nonitoring successi ve
field lengths and generating vertical reset and blanking 35 pulses for

I npl enenting vertical panning, which are adjusted in accordance with

measured LLeld bPRGUMer 1114, and VRST is high (enabling the counter)
during the vertical reset pulse. In this implementation, the desired
vertical reset length is six half lines, the gate being coupled to the
two and four bit counter outputs. Vertical reset lengths of other
5 than six half lines may be selected by using the required counter
outputs together with any gates needed to decode the outputs.

For the case where the number of lines in a field is less than
the delay setting used to generate the STR_RST signal, the circuit
ensures that a vertical reset is produced. On the leading edge of the

10 sampled vertical sync signal, J-K flip/flop 1112 is set. The output
of this flip/flop is used as an enable signal for gating through a
trigger signal for the vertical reset on the next sampled vertical
sync signal VSYNC, namely if J-K flip/flop 1112 has not in the
meanwhile been reset by the occurrence of STR_RST. If an STR_RST

15 pulse has not occurred since flip/flop 1112 was set, the leading
edge of the next sampled vertical sync signal clears the counter
1114 used to generate the VRST signal. Signal VRST, generated from
a gate on the outputs of the counter, then goes high until counter
1114 accumulates the required count of half lines from SOL_X_2. In

20 this manner, it is assured that as long as a VSYNC signal is present,
a VRST pulse will be generated of the correct length regardless of
the number of lines in a field or the delay setting desired for the
STR_RST signal. If a STR_RST pulse does not occur, the leading edge
of that signal clears the J-K flip/flop and generates a VRST signal

25 based on the STR_RST pulse.

Referring again to FIGURE 6, both panning up and panning down
may be accomplished by delaying the vertical reset signal by an
amount less than or equal to one field. For NTSC, panning down is
accomplished by counting a delay or zero to 262.5 half lines; and

30 panning up is accomplished by counting a delay between 262.5 and
525 half lines. A problem with this approach is that for nonstandard
signals the field lengths may not be equal. One example is the pause
mode for a dual azimuth four head VCR. Whereas the field lengths
are unequal, counting for greater than one half of a field for panning

35 up (scrolling down) causes the two fields in the frame to become
misaligned by a number of lines equal to the difference in the field
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- 5- FIGURE 9 is a detailed circuit diagram show ng an
i npl ementation of the counter, |atches %ahd nultipl exer portiBRACEE.771  the

circuit according to FI GURE 8. FIGURE 10 is a detailed circuit

di agram showing an 5 inplenentation of the adder, pan nultiplexer and
conpar at or portion of the circuit according to FlI GURE 8.

FIGURE 11 is a detailed circuit diagram show ng an I npl enentation of a

D anki ng JNGES: ok sekere: QueBine RCET 8HS AosursccFBRhdS ipedassE @,
circuit which references the panning delay for panning down to the
VSYNC at the beginning of the field, and for panning up to the VSYNC
which follows the field. This is accomplished according to the

s invention by coupling a line count signal (for example a half-line
count) to a counter and latches which store the total number of lines
in each field. The pan up delay for each new field is then calculated
from the total number of lines in the previous occurrence of the
same field type, less the variable amount of panning which is

10 required by the processor.

Referring to FIGURE 8, the wide screen processor provides
vertical reset phase and vertical blanking phase information to the
panning delay circuit. The phase information can be, for example, in
the form of nine bit two's complement data, representing either a

15 forward delay relative to the most recent vertical sync signal-on the
video signal, or a negative "delay” relative to the next vertical sync
signal, i.e., a delay of somewhat less than a full field, causing the
vertical reset to precede the vertical sync for the next field.
Additionally, the wide screen processor provides pulse width

20 information. A shown in FIGURES 8 and 11, the same form of circuit
can be provided for generating the vertical reset pulse and the
vertical blanking pulse. The processor chooses the pulse width and
delay line count for both vertical reset and blanking to complement
one another. The delay line count can be, for example, a nine bit half

25 line count, and the pulse width can be six bits (for reset) or eight
bits (for blanking). The pulse width can be defined by loading this
width data from the processor into a counter, and counting down the
counter during the pulse. Alternatively, a comparator can be
provided for disabling the pulse when a counter counts up to the

30 required number.

In FIGURE 8, signal SOL_X_2 is a one clock wide puise
occurring twice per horizontal line, and is coupled to ten bit counter
1404. The number of half-lines since the previous occurrence of
VSYNC is counted by ten bit counter 1404, and on the leading edge of

35 VSYNC (via a one clock wide pulse VSYNC_E) the count is stored in
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Det ai |l ed Description of the Preferred odi nent s A bl ock
diagram for a wi de screen television according to the RRded®76h is
shown in FIGURE 1. The television can be arranged to operate with 2fH
non-interlaced horizontal scanning or with 1 5 conventional horizontal
scanning, a non-interlaced version being shown. The tel evision
"receiver in general conprises a power supply 70, a video signal input
section S of..T o 6_coupled to one-chip
pr ocesso%@fgﬂb@S é@e éqr gﬁ&bﬁéc@@s S?a numt%gb' oglrﬁ‘fi'rnre]s ) E??‘(fa\'érr]
convertefiedd. a deflection circuit 50, an RGB 20 interface 60, a YU to

erter A?“t%gg‘ﬁ'ng (§5u¥ﬁrc%r36351rfq‘%ne -bit c‘a'u?ﬂéfayﬁf@ is?dlg mﬂggent

ch %,QS ro| ec I rect view
QJng NGaF 605 Qﬁteer@ml@gu mthahdheoﬁeﬁt or secanddigldi is thge for
conveqli epegsbmt @mrl ng maéwnr@rﬁcéf@f VSYNCI@ théLlﬂﬂ figggd i s not

t to th d funct |
cgﬁn?%r 14 Iﬂtc %(Seél ggqt@: :frb(YSI Cable Io OSI r(t)r?es c.(;ionntenltjsncofI ona

counter 1404 into latch 1409. VSYNC_E also clears counter 1404 in
preparation for the next field.

The one bit counter 1410 controls multiplexer 1414, for
applying the contents of one of the two latches 1408 and 1409 to
adder 1416. Also coupled to the adder, and to a further multiplexer
1420 is the desired phase data, which can be positive (for panning
down) or negative (for panning up). The most significant bit of the
phase data (which indicates whether the two's complement word is
positive or negative) controls muitiplexer 1420. The sign bit-of the
phase data determines whether the phase data is used directly (if
the phase is positive, indicating panning down) or added to the line
count for that field (if the phase is negative, indicating panning up).

The output of multiplexer 1420 is coupled to one input of
comparator 1424, and the present half line count from counter 1404
is coupled to the other input of comparator 1424. When the half-
line count of the present field equals either the pan up delay line
count, or the total number of lines in the last occurrence of that
field less the number of lines defining the lead between vertical
reset and the next VSYNC for panning down, signal STR_RST is
generated and applied to force-pulse circuit 1430. The force-puise
circuit is similar to that of FIGURE 6, except the pulse width is
provided by the processor rather than being predetermined by gating.

The pulse generation section operable to produce the vertical
reset pulse is substantially identical to the pulse generation circuit
1432 operable to produce a vertical blanking pulse, the difference
being that the number of bits needed to specify the phase delay (or
advance) and the pulse width are different for vertical reset and
vertical blanking.

FIGURES 9 and 10 illustrate a specific embodiment of the
invention in detail, and FIGURE 11 illustrates how the vertical reset
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The video signal input section 20 can, 1’8CEI ve, select or di gz.lf 771
simul taneously a plurality of conposite-video signals fromd ent
~sources, e.g., broadcast or cable signals at ANT1 and ANT2, 30 selectable

by RF switch 204 for coupling to first tuner 206 and second tuner
208. The output of the first tuner 206 is coupled to one-chip circuit
202, for exanple industry designated type TA7777, whi ch perforns
certain t fl [ ngtki nArdiRPEOC QUT
baschand A1h A IFAL GiERkAY Hsy 5%*8%‘3‘*‘3“ Yggtions, SHHTE! AR PO T

and to TV S@e Hnevgantng segans. Ther §@6§séefesencamnnb@r§/ hawuts AUX1
and AUX2 rgen aysed abl ehéoe drawings to identify the circuit elements

discussed with reference to FIGURE 8. The 10 bit half line counter
5 1404, latches 1408, 1409 and muitiplexer 1414 are embodied as

shown in FIGURE 8, however, the one bit counter is embodied as a D-

type flip/flop 1440, and associated gating so as to form a toggling

circuit which changes state at each occurrence of VSYNC_E, for

selecting one of the latches 1408, 1409 and one set of inputs to the
10 multiplexer 1414 for presentation on the output.

In FIGURE 10, the adder 1416 is embodied as a series of three
four-bit adders in cascade. Either the sum of the vertical phase data
and the total line count, or the vertical phase data without
modification, are selected by multiplexer 1420 as a function of the

15 sign bit of the phase data and the selected one is coupled to
comparator 1424, When the present line count as indicated by
counter 1404 equals the required line count, the output of
comparator 1424 provides a pulse to pulse-force circuit 1430. The
pulse-force circuit includes a circuit 1100 as shown in FIGURE 7 for

20 allowing VSYNC to generate the vertical reset pulse in the event
that STR_RST does not occur before a second VSYNC occurs, thereby
preventing collapse of the raster.

In FIGURE 7, the vertical reset pulse width was determined by
gating coupled to the outputs of a pulse width counter, the gating

25 forming a comparator operable to disable the counter and end the
reset pulse when the count is reached. In FIGURE 10, the pulse width
is variable under control of the processor. The pulse width required
can be loaded into a count-down counter for determining the pulse
width, or a comparator can be provided for comparing the contents

3o of a counter 1114 to the required pulse width, in which case the
circuit could operate substantially as in FIGURE 7.

FIGURE 11 demonstrates a particular embodiment wherein both
the vertical reset pulse and the vertical blanking pulse are
generated by paralilel circuits 1452 coupled to the outputs of a half

as line counter, latch, multiplexer and adder circuit 1460, as shown
more specifically in FIGURES 9 and 10. By varying the panning delay
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- 6- ot her sources such as vid canmeras, |aser disc ayers, Video

t ape pl ayers, video ganes, etc., :ﬁé are selected by viggg\éﬁf?éh 200

- for coupling to the SWTCHED VIDEO i nput to wi de screen processor 30.

The sel ected conposite video signal (SELECTED COW QUT) is input 5 to Y/C

~decoder 210, together with further video sources S1, S2, and responsive
to TV m croprocessor 216 selects a pair of |um nance and chrom nance

signal s (dfredbettiveCpRidleGidithE SforMd vertidaR!rbset and blanking in
complementary manner, the processor can accomplish accurate
panning even in nonstandard modes of operation such as the pause
and search modes of VCR playback, wherein the field lengths may be
s of variable and/or unequal lengths.
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for coupling to the wide screen processgr 30 as YM and CIN. These 5

signals are coupl ed back to the one-chi 02, for devel opi ng BoAo36. 1T —
di f‘fere lmmmnpm m nd VM equivalent to R Y and B-Y signals. These
signal s E HIB digital formfor further processing. The
second tlinet 208 "devel ops baseband vi deo signal TV2, sel ectabl e for

i nput to the Y/ C decoder together with SW TCHED VIDEO. Switches SWB and
SW sel ect these signals Y, C, or ext WS signals Y_EXT and CEXT
corresponding to input S1, considered auxiliary signal. The main
signal path is designated with the suffix M and the auxi Iiary
signal path is gesi i .

respective Sj ngl S Agg%?%ﬂsmr oc %ﬁ%‘e having 'S Iafég'f'?egﬂ éé‘p ﬁgrafor

di splay i nvig i"ﬂpiﬁs@rﬁﬂg ribdlécmfé aod hBPln;g racudarticall . A

conposi te sy Mwmzmmmﬁhﬂaﬂbnmfuﬁm\éc’s@é&és%?@é’”@'éﬂ&:élOscan%\;ﬁM s
provi ded bfé‘é ?g F'ecjhd':p silsorot ﬁ a sync separ at
pr oduci ng it &aloteghd ?Bn?zﬁ?@@rgnapﬁwfa@(ﬂ Korizontal
Imes per vertical scanning interval under certain operating
conditions, characterized by:
means (1404, 1408, 1409, 1410) for measuring the length of
said successive vertical scanning intervals;
means (1430) for generating a vertical reset signal (VRST)
which is phase shifted relative to said vertical synchronizing
component of said video signal for vertically panning said picture on
said video display means by a predetermined amount (RESET PHASE);
and, -
means (1416, 1420, 1424) for adjusting said phase shift
responsive to said measured lengths of said vertical scanning
intervals to maintain said predetermined amount (RESET PHASE) of
vertical panning even under said certain operating conditions.

2. The apparatus of claim 1, wherein operation of said
adjusting means is characterized by:

a first mode of operation for panning said picture down, in
which said vertical reset signal (VRST) is generated when the length
of a vertical scanning interval being measured reaches a value
-corresponding to said phase shift (RESET PHASE); and,

a second mode of operation for panning said picture up in
which said vertical reset signal (VRST) is generated when the length
of a vertical scanning interval being measured reaches a value
corresponding to a difference between: (a.) the measured length of a

| preceding vertical scanning interval having the same field type as
said vertical interval being measured; and, (b.) said phase shift
(RESET PHASE).

3. The apparatus of claims 1 or 2, characterized in that said
adjusted phase shift (output of 1420) is utilized for generating said

This Sheet Has Been Repl

WA




which are input to vertical countdown gigcuit 214. The Verth&?lh%ez,%*

count do Lrcuit devel ops a VERTI CAL ET signal coupled to w de
screen M wi de screen processor generates an i nt er nal
vertical # ; m-”mbnal IN VERT RST QUT to RGB interface 60, and
a swtch in the RGB § ntrer f ace sel ects between the I nternal vertical

‘reset output signal and the vertical synchronizing 30 conponent of the -

C oo B AGE e A Bl er (VASFL B 2 sy VBt o
circuit 56canpurg zoneavaland verti cal synchroni zing signals for the

auxiliary video signal are devel oped by a sync separator in the wde
Screen processqr

interlaced vi d&o g]o@qzlasé)paratus @ggﬁi%ﬁggﬁw%&%g&%ﬁg%ﬁﬁ E{e@ﬂf‘]os&gggnges
signals. heslrond® ¥2@ sign-bit (MSB) of said phase shift (RESET PHASE) for
selecting between said first and second modes of operation, said
sign-bit (MSB) having a first polarity for panning down and an
opposite polarity for panning up.

5. The apparatus of claim 1, wherein said measuring means is
characterized by:

first (1404) and second (1410) counters;

first (1408) and second (1409) latches coupled to said first
counter (1404);

means (1405, 1407) coupled to said first and second latches
(1408, 1409) for selecting which of said first and second latches
(1408, 1409) loads an input from said first counter (1404); and,

a multiplexer (1414) responsive to said second counter (1410)
for selecting as an output between said first and second latches
(1408, 1409).

6. The apparatus of claims 1 or 5, wherein said adjusting
means is characterized by:
a multiplexer (1420) for selecting as an output between:
(a.) successive ones of said phase shifts; and,
(b.) an algebraic sum of said successive ones of said
phase shifts and successive ones of said measured
lengths,
said multiplexer (1420) being responsive to a sign-representative
bit (MSB) of said phase shift (RESET PHASE); and,
a comparator (1424) for generating an output signal (STR_RST)
for initiating said vertical reset signal (VRST) when the length of a
vertical interval being measured reaches the output value of said
multiplexer (1420).
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-7- can be used to store an adpagent field or franme gep §ppl yi ng

t he Juj other line, or lines can be repeated or
i nterpol uuﬂﬂ "ﬂ ”’Eﬁ di spl aying horizontal lines twce or selecting a
| i ne based ‘ont ted novenent in the picture. The converted vi deo

data is b5 suppl led to RGB interface 60 as Y 2fH, U 2fH and V_2fH The RGB

7. The apparatus of claim 1, characterized in that successive
numbers of said vertical scanning intervals define interlaced video
fields.

8. The apparatus of claim 1, further further characterized by
an AC coupled vertical deflection system (50) for vertical scanning.

9. The apparatus of claim 1, characterized in that said video
display means (244) comprises a wide screen video display unit
having a horizontal to vertical aspect ratio greater than 4:3.

10. A television apparatus, having means (244) for displaying
a video signal representing a picture and having a vertical
synchronizing component defining fields of horizontal lines which
can have other than a standard number of said horizontal lines per
field under certain operating conditions, characterized by:

means (1404, 1408, 1409, 1410) for measuring the number of
horizontal lines in each of said fields;

panning means (1430) for initiating a vertical reset signal
(VRST) shifted relative to said vertical synchronizing component of
said video signal by a selected number of horizontal lines (RESET
PHASE) for vertically panning said picture on said video display
means; and,

means (1416, 1420, 1424) for adjusting said selected number
of horizontal lines responsive to said measured lengths of said
fields to maintain said vertical panning by said selected number of
horizontal lines even under said certain operating conditions.

11. The apparatus of claims 10, wherein operation of said
adjusting means is characterized by:

a first mode of operation for panning said picture down, in
which said vertical reset signal (VRST) is generated when the length
of a field being measured reaches a value corresponding to said
selected number of horizontal lines (RESET PHASE); and,

a second mode of operation for panning said picture up in
which said vertical reset signal (VRST) is generated when the length
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lives (RESEDAHASE)on with gate array 300 conbi nes the mai n

lary video signal data to 20 prOV|de a mnde variety of display
formats which can be sel ected, for anple with a conpressed version

i |iary2si ghe @g@qaéygdof claims 10 or 11, charactenzed in that
said adjusted number (output of 1420) of horizontal lines is utilized
for generating said vertical reset (VRST) signal for a subsequent
field.

13. The apparatus of claim 11, further characterized by means
responsive to a sign-bit of (MSB) said phase shift (RESET PHASE) for
selecting between said first and second modes of operation, said
sign-bit (MSB) having a first polarity for panning down and an-
opposite polarity for panning up.

14. The apparatus of claim 10, wherein said measuring means
is characterized by:

first (1404) and second (1410) counters;

first (1408) and second (1409) latches coupled to said first
counter (1404);

means (1405, 1407) coupled to said first and second latches
(1408, 1409) for selecting which of said first and second latches
(1408, 1409) loads an input from said first counter (1404); and,

a multiplexer (1414) responsive to said second counter (1410)
for selecting an output between said first and second latches (1408,
1409).

15. The apparatus of claims 10 or 14, wherein said adjusting
means is characterized by:
a multiplexer (1420) for selecting as an output between:
(a.) successive ones of said selected number of
horizontal lines; and, '
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in the top or bottom margins of a Iettﬁﬁbox mai n di spl ay si

al ong t t i f a 4 X 3 maif4display signal, etc%C‘l‘hés\KA_’ae
- Screen m mi ;l! B;"E [err]P is responsive to the TV 25
m cropr L «a serial bus. The wi de screen processor 30

~also generates a conposite vertical blanking/reset signal, as a three
| evel sandcastl e signal The vertical blanking and reset signals can

al so be generated L. gnal s s_dj sc¢ re fulldy .

herei nafter, in coﬁé? Qﬁe‘?'rs?‘% n%faéﬂﬁi %Hgéésgvgg%%iqfega?o bl anki ng
signal is supplied wlectmd vigebesi ghdloriagnial dieesi andt sucbessive onB&B

I nterface. of Sawem@pa%h?é&'@ Lg% cwt 50, shown in nore detail in

Fl GURE 2, re I cal gnal fromthe w de screen
pr ocessorsag, mUmp'e)Sﬁf'séﬂé&Oédb@fﬂg h@ﬁmme ty e heigni-tepT@seingatye f rom t he

RGB 3 5 pin(Rrseyref %%ndirwwﬁédshifm@smnpmlsey .dds fromthe wde screen
processor. The addi Lt O3 (024 S Yetihiing ha' Sutsut"Slaral TtR_ms)
for initiating said vertical reset signal (VRST) when the length of a
field being measured reaches the output value of said multiplexer
(1420).

16. The apparatus of claim 10, further characterized by an AC
coupled vertical deflection system (5Q) for vertical scanning.

17. The apparatus of claim 10, characterized in that said
video display means (244) comprises a wide screen video display
unit having a horizontal to vertical aspect ratio greater than 4:3.

18. A television apparatus, having:

means (244) for displaying a video signal representing a
picture; and, means (1430) for generating a vertical reset signal
(VRST) which is phase shifted (RESET PHASE) relative to said
vertical synchronizing component of said video signal for vertically
panning said picture on said video display means, characterized by:

means (1416, 1420, 1424) for adjusting said phase shift
(RESET PHASE) in accordance with variable lengths of scanning
intervals of said video signal.

19. The apparatus of claim 18, further characterized by means
(1404, 1405, 1407, 1408, 1409, 1410, 1414) for measuring the
lengths of said scanning intervals.

20. The apparatus of claims 18 or 19, wherein operation of
said adjusting means is characterized by:

a first mode of operation for panning said picture down, in
which said vertical reset signal (VRST) is generated when the length
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- 8- phasi ng, vertical size adj@gt-nent and east-west gEA ggdj7ust nent .
The defl egty ' [ ﬁmfuppl I es 2fH fl yback pul ses to the w de
-Screen prqmm\(“m“m\m‘ [err] to 2f[err] converter 40 and the YUV to RGB
* c L L 5 *

of a scanning interval reaches a value corresponding to said phase
shift (RESET PHASE); and,

a second mode of operation for panning said picture up in
which said vertical reset signal (VRST) is generated when the length
of a scanning interval reaches a value corresponding to a difference
between: (a.) the length of a preceding scanning interval having the
same field type as said scanning interval being measured; and, (b.)
said phase shift (RESET PHASE).
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converter 240. 5 The deflection.gigcuit 50 i s shown i ngERrgg 6ef ai é)

i n Fl GURE 2. A circuit 500 is provided for adjusting the vertical size —
of -t he raster, in accordance with a desired amount of vertical overscan

as necessary for i npl ementing different display formats. As

illustrated diagrammatically, a constant current source 502 10 provides a
constant quantity of current I[err] which charges a vertical ranp '
capacitor 504. A transistor 506 is Cﬂggk%i n par al |l el with the

vertical ranp c per i cal dis capaci t gr
fesponai ve To t A6 Toleriont Spelield coinoMpas  fodsRiander it VidBealan
adj ust ment repregesing RAciurevi dise tvideorsignain taaralambrma!i symrttronadmgl ze
for the ra esyo en
over scan ngéﬁ{eoao &%ﬁﬂrﬁﬁé ﬁg@e‘c’ ?&QQ”EQ”LA& a{ﬁé\%eﬁ1 @quv P{é\\%oy&z])?pandl ng
a 4 X 3fotman aesna@dwd sugier sbuhedzeniah lunn@s pere field undercertginand
POL L om por bp@RatiAs CcONBRRIANICA. cSanidis PHAGAT 140 and IAEhekel1408)
raster size'IsS reguire anajusta urrent sou
1409) measure the number of horizontal hnes successnve fields. A
panning circuit (1416, 1420, 1424, 1430) generates a vertical reset
signal (VRST) which is phase shifted by a selected number of
10 horizontal lines (RESET PHASE) relative to the vertical
synchronizing component of the video signal for vertically panning
the picture on the video display by the selected number of horizontal
lines. The selected number of horizontal lines is adjusted
responsive to the measured lengths of the fields to maintain the
15 selected amount of vertical panning even under the certain operating
conditions.

FIGURE 8
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20 508T6'|S\$bqeltf9aaeemakma;b(he amount of current I[err] froml[err], so that ;
t he capaci tor 504 charges nore slowy and to a smaller _—
peak vaI rrent source 508 is responsive to a vertical

si ze adj ust SI gna ) exanple in analog form generated by vertical

si ze control ci rcwt 1030, shown in FIGURE 2. Vertical size 25 adjustnent

500 is independent of a manual vertical | 2nadj ust nment 510, which may
be inpl enented™Yy a potentioneter of back adj ust mrent knob. In
ei t her event, e vertical deflection ced{ts) recei-vel{s)—driwvi
current of the oper magniltEge! Hor i zjorftat gefTectionmTs oyi ded by
phase adjusti ndgircuif 5 ' - correction circuit]5]4, a
2f H phase | ocked Io%%go amﬂizharlzwta &% seutput circuit 516.
FI GURE 3 il lrust+ates—an—a f‘dﬁﬁu_c Iéterbox ‘@{actor as part of a
vertical sizp tomtzol——TPruit 1630 ZThe verti size control circuit
conprises a etté:’rféoi‘ det pct or F0328 a vert|c~al py| 35 contrpl |circuit
1034 and a t|yee~sta ouf puf devi Bo \
= = = - <
g Q‘ ;JU.,‘ <->;> O N?\—‘ i «©
g™ E] || ===l s
& = -
e 3 _ =52 =Zo
—= & = | SEle @2 =
wBy3e P12 |28|2=£2 B
CZEEE S |E8|2 28 Fle
AAA+ A
, RN
— Cg o~ o
5, AE = 3
= g =—1g|2|g £|3| ¥
P = A ER LS [
= & =] =
“2z | 0 z[E(3 Y 35[88R |0t
E&Ha | ] oy ( -
Z_T1E85 T <5 yvy &FE]|L @
=<L= | & w2 e L = S
SEE | SE | B2 -8 totiE =
— DS 3z a- >lol = _ =
By |42 41 > T E P
> [od [~ (e [77]
=3 AkA DS N0 o
=3 S 2 =5[] [z~ 2 > |2l 2
== 2 |lzrElE = KRR
= El Y 21177 =
[ 2 IsSlol ot
= %"&a"; g?“éazgtE N* <;‘“>"<.n
= =] 8 =l = b PR e Z| &
= o o« =1 =] Ol &= bt K=
SIS = 2 s s
— | =I5 85
o =l Z
& g ol =1
[ —_
; - >
r_\__ _____ ...+..._| 2 N
| <« H s\ 2
| & ~ <||28H 3 &
|3 SE =i i w
| ;% L h A | S‘Z_
| |E€8*12% | Y
2 |
| =8 = l :|§'>_g F =
| ‘ e S
1  lat ‘-“c"g a « a
‘2—’ &_._’ ~~*,~ l > r{:f E:'.‘i
| ‘z w = el I W o= EE ‘% - \
| A o I & N |EE] o
- P
|8 L i \8 59 | 7 | od3[T
N S =2l & <O
| & < < |




| ett erbox

reset pul ses can be

The autonmatic
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the_vertical :
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circuit can automatically inplenment vertical zoom or expansion,
typi T dp¥er BY; ing a4 X3 format display ratio signal which .
|ncIu mfﬁ mat display ratio |etterbox of active dlsplay5 area

and u colored top and bottom border areas. The | ett er box
detec the active portion of the video by nonitoring for a
change |n | um nance between a given V|§§2 L e and a previous |line, and
control s expansion of the displayed th i a vari abl e anount

such that the first and | ast active video Ilnes 10 occupy the top and

bottom of the display. Alternatively, the | etterbox detector can be
arranged to switch between discrete standard display ratios, such as
necessary to zoomthe 16 X 9 portion of a 4 X 3 sign to fill a 16 X 9
screen. Wien the out put signal VERTI CAL SI ZE_ADJ bec@&es active in that
case, the display 15 is zooned. The defl ection @l ght |§|—ncreased by 4/3
(see FIGURE 2), whi cf¥enabl es the active vidao portl(fﬁ f the letterbox
signal to fill the wide screen display, withgit i mage%pect ratio
di stortion. —
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The ver thisCsbe;

di %%I ay control circuit 1034 al so controls which part of
the overg | ‘Becedi | | be displayed on the screen, a 20 -feature
ref..erreq,' m | panning. |If the vertically over scanned vi deo

signal is rbox format, the conventi onal di spl ay format
pi cture can be zooned, that is expanded, to sinulate a w de screen
format. In this case, however, the portiokn of the pi cture cropped by
the 4/ 3 vertical overscan wll contai|4a/10 tve 25 video information. It is
necessary to vertically crop 1/3 of the picture. In an AC-coupl ed
vertical deflection system and absent further controls, the top 1/6
and the bottom 1/6 will al waySgbe cropped. Howeyer, pictur ont ent
may dictate that nore of the tqgp than the bottoR) of the pi Nre is
more appropriately cropped, of®ice 30 versa, in or ger t,hat th\nr—g
interesting part of the signaﬁs saved, at theNexpefgse of\:\l )
interesting part. If all the action is at grounl‘le\@&fo\ex e, a
viewer mght prefer to crop nore sky. A verti cal:gna.ru;_uﬁg_s city
enabl es a choice as to which F{ rt of,the N <x \ L]
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zooned picture w || e shown and which part will be cropped. 35 Vertical
panni heet < “hith reference to FI GURES 4 and 5(a) .t hrough
5(c). ‘ ﬂ l ‘ conposite vertical blanking/reset
-10-
/DOWN DELAY UP DELAY
vevne — U ot T T 45 [
el Ly 1T a2 )l
s ] m m m X
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SN 1,S. sho at the top of the timng diagramin FIGQURE 4. These
s?gﬂﬁ(%h%I§e fpieefler at ed separately. The vertical bl anking pul se

be mg l H signal L_COUNT is equal to VRT_BLNKO and ends - when

L to VRT_BLNK1. The vertical reset pulse 5 starts when
LCOUNT is equal to VRT_PHASE. The L_COUNT is the output of a ten bit
counter used to keep track of horizonta$gh4“% I i nes Wth respect to-

t he | eadi ng edge of VS¥NC MN. VSYNC MN t synchroni zed version of
VDRV_MN, the vertical synchroni zing conponent of the main signal
provided to the gate afray. VRT_BLNKO 10 and VERT_BLNK1 are provided by
the m croprocessor _depgendi ng on the vertical panni ng conmand. VERPHASE
prograns the rejl ative phase of the VERTRST outputhwwtl1 respect to the
ri sing edge of fhe vertical synchronizing conmpon in the COVPSYNC
out put. The PSYNC out put s the output of a J-mflip/flop. The
state of the 15 fliblfllbdd is det®& mined by decoding tHhe out puts of LCOUNT

and 3
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CCUNT I's the horizontal position counter. The LCOUNT
counter Beeo Reegpent. t he COMP_SYNC signal into three segnent s
corresp ori zontal synchronizing pul se, the equal i zati on
pul se a synchroni zi ng pulse. 20 A vertica
deflectlon current "no" overscan (which actually corresponds to a
nom nal 6% overscan) is shown by dotted7fknf? I n FIGURE 4, as is the
correspondi ng vertical blanking signal. The wi dt h of the verti cal
bl anki ng pul se for no overscan is C;ﬁThe vertical synchronizing pul se
is in phase with the vertical reset &£25 pulse. A vertical deflection
current for the overscan node is sho by a solid line in FIGURE 4, as
is the correspondi ng vertical bl ankihg pul se, having a pulse width D.
If the bottom overscam A i3 Equar'ro rhE'rop‘qverscan B, the di spl ay
wi Il be centered as shown in FI GURE(e) .1 f the vertlcal 30 reset pul se
IS generated so as t0 Lag_Lhe_MeL;igﬁﬁ sy%chron|2|ng ﬁ%lse t he
bottom overscan A is lless than thd &® |pvwerscan B, %
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resulting the in display shown in FIGURE 5(b), where nore of the
| ower tipadhket Pihs BdaErdaeddur € i s displayed while nore of the top is

bl anke if the vertical reset pulse is generated so as to
| ead t El ﬂlmglglj ﬂtchroni zing pul se, the bottom overscan Ais nore
than t r B, resulting intge/cﬁi?play shown in FlI GURE
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5(c). More of the upper part of the picture is displayed and nore of
the bottomis blanked. The rel ative phase of the verti cal synchroni zi ng
si gnal Thasrstledt & Be@TReba@l reset signal is controllable the

m cropr ocessor
WBP [erL JEIHHH Be screen processor 30, to enable 5 vertical panning
ra

during of operation. It will be appreci ated that the
over scanne mai ns vertically c@nfqrgd, or symmetrical, on the
pi cture tube or screen during vertical panning. It is the blanking

i nterval which can be vertically noved, or positionedragymetrically
relative to the raster so as to blank 10 nore of the pi at the top
than at the bottom or vice ver Ore—probt S

S
encount ered when vertical panni n[g i s used occurs d eci\al effects

nodes of VCR pl ayback. It ijs_desired ‘
|| TO1424
I TF!G. 10 (b)
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to pan the video up (which can also be thought of as scrolling the

di spl ayed i mage down) by a slight anmount (for exanple four or five 15
lines), the vertical reset pulse is actually delayed fromvertical

sync b)}wh cHiak BepgRepldcess t he nunber of |ines of the pan value. In the
fast for VCR, due to the non-standard nature of the

| i near t t nunber of Iin?{)Vn]@ field decreases by a

nunber which is dependent on the recordi ng nmode (for exanple, SP 20 or

SLP) and the linear tape speed. A nom nal nunber of |ines per field
contained in fast forward node of VCR pl ayback (SP node) coul d be
253.5 lines. If the desired panning value is down by 5 |ines, t he
del ay setting would be fopgd2d ﬁ&Ah?@S- However, a new VSYNC occurs
every 253.5 lines, resetting: pal f |ine counter which 25 would generate
vertical reset upon f lng the flesired panning del ay count. During
this mode, a vertical—esetdwill hot occur because the half line
counter will be repetTtivety.resef wthout ever reachi ng the desired
val ue, causi rfgom 142! | apse of -the Verticdl raster VCC
FIG. 10(8) | oy - T TIK
R PRE VSYNC
A D Q PULSE_REG
L 4—1 D1 —>CLK_ PULSE_OUT =
- AP} —soLx2
CLR — WIDTH (7:1)
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| j ey
010 1100

1424-')
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= 1 PCLK
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(—— ap-
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=
HL_CNT10 >~
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CLK > > -

1430
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and possi bl e tube damage. It is thus necessary to ensure the 30 occurrence

of a vert+hq‘sz§hee gm ee Ise regardless of the phase of VSYNC and t he
del ay sett reset. FI GURE 6 shows the timng
probl ens a a panni ng circuit which can occur where field
| engt hs ar or not f andard nunber of lines. The
panni ng 'up delay and t he panni ng 3E 7dg del ay" are shown relative to
t he | eadi ng edge of a vertical sync preceding field 1. The vertical
reset pul se for_ panning down is
ClK = CLK
VSYNC_EDGE |-
f —S0L_x_2
. VDRIVE_N D——-i >o— VDRIVE
i CLAn CIR VSYNC >VSYNC
SOLx_2GEN, | =t
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g
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-12 - shown in broken Iines in signal VRST-A, and the vertica
I €S ahis PhbeSas Been REQfcep@nni ng up is shown in solid lines. O course it is

only [ 0 pan in one direction at a tine. As shown in
Fl GU ng up delay di1 for field 1 is 5 sufficient to place the
generated ver al" reset slightly be next vertical sync, as

e
needed for panning up. However, if fﬁgédlgefs not the same nunber of
lines as field 1, a delay d2 of the sane anount as dl1 will place the
vertical reset incorrectly. In the exanpl e shown, the vertical reset

VRST-A in field 2 actually woul d

PULSE GENERATION

( b CLK
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FROM SOL_x 2
I
FIG. 1(a) ) CLRn
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P 2 )

10 occur after the vertical sync preceding field 2. Wereas the ver {1 ¢cal
sync is the point of reference, the line counter which determ nes the
panning delay is nornally reset by the vertical sync, and w thout

speci al provisions, the vertjcal reset could be |ost.,by the vertical

sync continually resetting tye delay |ine counter before the 15 necessary

del ay interval el apsed. , The correcf verticgl reset needs to
precede the next vertical Y VSYNC by an ypvarying.anmount, as shown by
VRST-B in FIGURE 6. A cfrcuit which forces a verti cal reset VRST-B i s
shown in FI GURE 7. The basic circuit 1100 conprises a plurality of

D-type flip/flops 20 1102, 1104, 1106, 1108°%Hftd 1110, a J-K flip/flop 1112

and a counter 1114, as NOR gates and
i nverters. The circuit é:'%b@ é&ﬁ@mﬁeﬁﬁlmﬂﬁ@ Eka si gnal
whi ch can be synchroni zed w t h Bagkg pnflg@4f H The basic

operation is as fo*rhewvemg% %Fait&é" toSBOBFn. | éém‘ng §2F’@n‘?§' W¥ich 2°

si gnal desi gnat ed SCOL 'S, a one C
operate properly even under those c;rcumstances in which the

s number of horizontal lines in successive video fields is unequal,
and/or of a length which differs from a standard length.

A wide screen television receiver can be arranged to display
television signals in a variety of ways. The receiver can detect
signals in letterbox format, and expand the 4 X 3 received signal

10 such that the blank top and bottom bands are cropped and the signal
fills a 16 X 9 display area. The receiver can also expand or zoom a
non-letterbox signal (e.g., 4 X 3) while cropping active video areas at
the top and bottom, to fill the wide screen display. Along with this
feature is the additional capability to generate vertical blanking and

15 reset signals for displaying the zoomed source.

A vertical panning circuit controls which part of a vertically
overscanned raster will be displayed on the screen. |If the vertically
overscanned video signal is not in letterbox format, the picture can
be zoomed, that is expanded both vertically and horizontally, to

20 simulate a wide screen display format without distorting the
displayed portion of the signal. Assuming, by way of example, a
change from a 4 X 3 signal to a 16 X 9 display (although other
specific ratios are possible), one third of the vertical dimension of
the picture is cropped. Many vertical deflection systems are AC

25 coupled, and as a result, pictures are always vertically centered on
the display. In the case of a 4:3 picture zoomed for display on a 16:9
display, the top one sixth and bottom one sixth of the picture will
always be cropped with an AC coupled vertical deflection system.

The picture content may make it more appropriate to crop more

3o at the top or bottom, while retaining the content at the other. For
example, where the action in a picture is at ground level, the viewer
might prefer to crop more of the sky. A vertical panning capability
enables a choice as to which part of the zoomed picture will be
cropped. This can be accomplished by generation of a vertical reset

3s pulse that is delayed by a selectably variable amount from the
leading edge of a processed vertical synchronizing pulse based on

This is the replacement sheet
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occurring tw ce per horizontal line period. Vertical sync has been

processed in a way that it is offset fromSO._X 2, for exanple by 1/ 16
or 1/8 of a line period. Sanpling vertical sync with SOL_X 2 real i gns
vertical sync with SOL_X 2. The STRRST signal is a 30 positive going pul se
that is 1/2 of a line period |long. The | eading edge of this pul se
signifies the beginning of the desired verti cal reset interval. If the
nunber of lines in a field are greater than or equal to the del ay
setting used to generate the STRRST signal, the | eadi ng edge of STRRST
Is used to clear counter 1114, which then 3 5 counts for the desired
vertical reset length and then disables itself. Vertical reset signa

VRST T's gener gledidas G % e2MRL et SrEd%0 as VSYNC. A vertical blanking

pulse is likewise generated. The vertical reset pulse is used by the
chassis to initiate a vertical retrace, and during the blanking
interval defined by the vertical blanking pulse the electron beam is
s disabled. Since the video output of the wide screen processor is not
delayed, a vertical panning feature is created by the appropriate
manipulation of vertical blanking and vertical reset pulse delay
relative to VSYNC.
One may wish to pan up or down. Panning directions are
10 defined herein in terms of the direction in which the field of view
moves over the expanded or zoomed picture. Panning down, for
example, will reveal. picture content in a lower part of the zoomed
picture and will crop picture content from an upper part of the
zoomed picture. Panning the video down may also be thought of as
15 scrolling the picture up. Conversely, panning the video up may also
be thought of as scrolling the video down. Panning down involves a
delay of vertical reset and blanking for each field (of two
interleaved fields) by some number of horizontal lines which is less
than that of the field. For NTSC, each field is 262.5 lines. Panning
20 up, on the other hand, would require moving the vertical reset and
blanking pulses ahead in time relative to VSYNC, which of course is
not possible in an AC coupled vertical deflection system if VSYNC is
the triggering signal.
Both panning up and panning down may be accomplished by
2s delaying the vertical reset signal by a number of half lines less than
or equal to that of one field. For a standard NTSC signal comprising
fields having 262.5 lines (i.e., 525 half lines), the panning down
delay is between zero and 262.5 half lines. The panning up delay is
between 262.5 and 525 half lines. However, this solution still will
30 not accommodate non-standard signals which are produced, for
example, in certain modes of VCR playback. Where the non- standard
signal is such that the field lengths are not equal, such as pause for
a dual azimuth four head VCR, panning up produces an interline
flicker with the offset between fields being equal to the difference
3s in the number of lines between successive fields. The respective
lines of the successive fields displayed are not aligned. The resuit
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-13 - out put of counter 1114, and VRST is high (enabling the

count er) during the vertical reset pulse. In this inplenentation, the
desired vertical reset length is six half lines, the gate being coupled
to the two and four bit counter outputs. Vertical reset |engths of

other 5 than six half lines may be sel ected by using the required counter
out puts together with any gates needed to decode the outputs.

-3 -

is a very severe artifact which effectively makes the picture
unwatchable.
In other VCR modes, the field lengths may be equal, but not of
a standard length (i.e., number of horizontal lines). In visual search
s modes, for example, the field lengths may be equal, but shorter than
standard for forward searching and longer than standard for reverse
searching. The specific number by which the field line count differs
from standard depends on the recording speed and on the search
speed, and can be, for example, £10 lines. The variation in field line
10 length causes the upward pan delay to pan by too much or too little
when operating in the search modes, as compared to operating in the
standard mode. In other words, the variation in field line length can
cause additional, undesired panning. This occurs because the pan
delay is referenced to the previous vertical sync on the assumption
15 that the field length is standard. However, the amount of upward
pan obtained is a function of the phase relationship between the
vertical reset pulse generated by the pan delay circuit, and the
beginning of the next field, i.e., the next VSYNC. Where the number
of lines in the field varies, the phase relationship of the vertical
20 reset and the next VSYNC must vary as well.
mmary of the Invention
These and other aspects of the invention are provided in a
television apparatus comprising a display for a video signal
representing a picture, a measuring circuit, a panning circuit and an
25 adjusting circuit. The video signal has a vertical synchronizing
component defining fields of horizontal lines which can have other
than a standard number of horizontal lines per field under certain
operating conditions. The measuring circuit determines the number
of horizontal lines in each field. The panning circuit generates a
30 vertical reset signal which is phase shifted by a selected number of
horizontal lines relative to the vertical synchronizing component of
the video signal for vertically panning the picture on the video
display by the selected number of horizontal lines. The selected
number of horizontal lines is adjusted responsive to the measured
3s lengths of the fields to maintain the selected amount of vertical
panning even under the certain operating conditions.
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For the case where the nunber of lines in a field is less than t he
del ay setting used to generate the STRRST signal, the circuit ensur es
that a vertical reset is produced. On the |eading edge of the 10 sanpled
vertical sync signal, J-Kflip/flop 1112 is set. The out put of this
flip/flop is used as an enable signal for gating through a trigger
signal for the vertical reset on the next sanpled vertical sync signa
VSYNC, nanely if J-K flip/flop 1112 has nét-in the meanwhi | e been reset
by the occurrence of STRRST. If an STR_RST 15 pul se has not occurred since
flip/flop 1112 was set, the | eading edge of the next sanpled verti cal
sync signal clears the counter 1114 used to generate the VRST signal.
Si gnal VRST, generated from a gate on the outputs of the counter, then

hi gh til - 11 t [ hal f
Pnes 1 fom Sa x o e thgsurind Citadf coMpaiee LI SR SEDALUBL o
VSYNC si gnal [itpaedescond latchegrequpigdsto \ine| fitsd GRIHEPEL 8d9d%Nd he correct

| engt h regar dtessit ofoupled tdhahaufimrand $ecmsd ilatohelsi &b seledting daliety
setting desirgg harefheang second latches loads an input from the first counter:
5 and, a first muitiplexer responsive to the second counter for
selecting an output between the first and second latches. The
adjusting circuit comprises: a second multiplexer for selecting as
an output between: {(a.) successive ones of the selected number of
horizontal lines; and, (b.) an algebraic sum of the syccessive ones of
10 the selected number of horizontal lines and successive ones of the
measured lengths, the second muitiplexer being responsive to a
sign-representative bit of the phase shift; and, a comparator for
generating an output signal for initiating the vertical reset signal
when the length of a field being measured reaches the output value
15 of the second multiplexer.
Brief Description of the Drawings
FIGURE 1 is a schematic diagram generally illustrating the
component parts of a wide screen television apparatus according to
the invention.
20 FIGURE 2 is a combination block and circuit diagram
illustrating the deflection circuit shown in FIGURE 1.
FIGURE 3 is a block diagram showing a vertical size control
circuit, including a letterbox detector.
FIGURE 4 is a timing diagram illustrating aspects of vertical
25 panning.
FIGURES 5(a) - 5(c) are display format diagrams useful for
explaining aspects of vertical panning in connection with FIGURE 4.
FIGURE 6 is a timing diagram illustrating the relationship of
vertical sync and vertical reset signals, useful in explaining the
30 operation of the invention.
FIGURE 7 is a circuit diagram illustrating a means for
generating a forced vertical reset.
FIGURE 8 is a block diagram of a circuit for monitoring
successive field lengths and generating vertical reset and blanking
35 pulses for implementing vertical panning, which are adjusted in
accordance with measured field lengths.
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STRRST signal. If a STRRST pul se does not occur, the |eading edge of
that signal clears the J-K flip/flop and generates a VRST signal 25 based

on the STRRST pul se. Referring again to FI GURE 6, both panning
up and panni ng down may be acconplished by delaying the vertical reset
signal by an anount | ess than or equal to one field. For NTSC, panning
down is acconpl i shed by counting a dglay or zero to 262.5 half |ines;

and 30 panning up is acconplished by counting a delay between 262.5 and
525 half lines. A problemwth this approach is that for nonstandard
signals the field I engths may not be equal. One exanple is the pause

node for a dual azimuth four head VCR Wereas the field | engths are
unequal , counting for greater than one half of a field for panning 35 up
(scrolling down) EHab&s: thés andetaiddsircwt idiagfanaehavengevome

ni sal i gned bympidiHghedtiodl dii RS RAimbr,t aatehes ddd enanrflekdr atidh ebd
the circuit according to FIGURE 8.

FIGURE 10 is a detailed circuit diagram showing an

s implementation of the adder, pan multiplexer and comparator portion
of the circuit according to FIGURE 8.

FIGURE 11 is a detailed circuit diagram showing an
implementation of a parallel circuit for generating both vertical
reset and vertical blanking pulses as indicated by the circuit

10 according to FIGURE 8.

il i

A block diagram for a wide screen television according to the
invention is shown in FIGURE 1. The television can be arranged to
operate with 2fy non-interlaced horizontal scanning or with

15 conventional horizontal scanning, a non-interlaced version being
shown. The television receiver in general comprises a power supply
70, a video signal input section 20, a chassis or TV microprocessor
216 coupled to a one-chip processor 202, a wide screen processor
30, a 1fy to 2fy converter 40, a deflection circuit 50, an RGB

20 interface 60, a YUV to RGB converter 240, kine drivers 242, and
display tube arrangement 244, which may be arranged for projection
or direct view. The grouping of the various circuits into functional
blocks is made for convenience in describing operation of the
television, and is not intended to be limiting as to the physical

25 positions and functional coupling of the circuits relative to one
another.

The video signal input section 20 can receive, select or display
simultaneously a plurality of composite video signals from different
sources, e.g., broadcast or cable signals at ANT1 and ANTZ2,

30 selectable by RF switch 204 for coupling to first tuner 206 and
second tuner 208. The output of the first tuner 206 is coupled to
one-chip circuit 202, for example industry designated type TA7777,
which performs certain tuning, deflection and video control
functions. A VIDEO OUT baseband signal from the one-chip 202 is

35 coupled to video switch 200 and to TV1 input of wide screen
processor 30. Auxiliary inputs AUX1 and AUX2 are available for
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| engths A severe interline flicker thus occurs. Wat is
circuit which references the panning delay for panning

VSYNC at the beginning of the field, and for panning up to

other sources such as video cameras, laser disc players, video tape
players, video games, etc., and are selected by video switch 200 tfor
coupling to the SWITCHED VIDEO input to wide screen processor 30.
The selected composite video signal (SELECTED COMP OUT) is input
to Y/C decoder 210, together with further video sources St1, S2, and
respansive to TV microprocessor 216 selects a pair of luminance
and chraominance signals (thereafter considered the "main” signal),
for coupling to the wide screen processor 30 as Y_M and C_IN. These
signals are coupled back to the one-chip 202, for developing color
difference signals U_M and V_M, equivalent to R-Y and B-Y signals.
These signals are converted to digital form for further processing.

The second tuner 208 develops baseband video signal TV2,
selectable for input to the Y/C decoder together with SWITCHED
VIDEO. Switches SW3 and SW4 select these signals Y, C, or external
signals Y_EXT and C_EXT corresponding to input S1, considered the
auxiliary signal. The main signal path is designated with the suffix
"_M" and the auxiliary signal path is designated "_A" in the
respective signals. The respective signals can be processed for
display alternatively or for display in a picture-in-picture mode via
PIP circuit 301.

A composite synchronizing signal COMP SYNC, corresponding to
Y_M, is provided by wide screen processor 30 to a sync separator
212, producing horizontal and vertical synchronizing signals H and V,
which are input to vertical countdown circuit 214. The vertical
countdown circuit develops a VERTICAL RESET signal coupled to the
wide screen processor 30. The wide screen processor generates an
internal vertical reset output signal IN VERT RST OUT to RGB
interface 60, and a switch in the RGB interface selects between the
internal vertical reset output signal and the vertical synchronizing
component of the external RGB source. The output of this switch is
a selected vertical synchronizing component SEL_VERT_SYNC,
directed to the deflection circuit 50. Horizontal and vertical
synchronizing signals for the auxiliary video signal are developed by
a sync separator in the wide screen processor 30.

The 1fy4 to 2fy converter 40 changes interlaced video signais
to progressively scanned, non-interlaced signals. Video RAM 420
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which follows the field. This is acconplished according to the 5
I nvention by coupling a |ine count signal (for exanple a half-Iline
count) to a counter and |l atches which store the total nunber of I|ines
in each field. The pan up delay for each new field is then cal cul at ed
fromthe total nunber of lines in the previous occurrence of the sane
field type, less the variable amunt of panhnhing which is 10 requi red by
t he processor. Referring to FIGURE 8, the wi de screen processor
provi des vertical reset phase and vertical blanking phase infornmation
to the panning delay circuit. The phase information can be, for
exanple, in the formof nine bit two's conpl enent data, representing
either a 15 fno g}vard(ﬂef\la r el ati\ée to thq nos recht verfi.cal sync
si gnal -on t he 2" P\ YRR Qi YREF b ALRGRIYalIF'd 0" @S TOF SURPINAS 1Bt he next
vertical synclines, osigyvery, other. line. gellinesotasohevieaeatass ort intetpaldted)
field, causing §hedisplayiMpridri@Intaesgbs L 1ids QﬁegéletcﬂﬁgVﬁrﬁdé:%!aééManf or the
next field. éatd Iti onal |r¥" thne wi.de Scregn é)rocetss r.dprow es pul se
width detected movement' in the picture. e converfed video data is
s supplied to RGB interface 60 as Y_2f4, U_2f4 and V_2fy. The RGB
interface enables selection of the converted video data or an
external RGB video signal, then coupled to the video signal input
section. External RGB is deemed to be a wide format display ratio
signal adapted for 2fy scanning. The vertical synchronizing
10 component of the main signal is coupled to the RGB interface (as INT
VERT RST OUT), for selecting the vertical sync applied to the
deflection circuit 50, together with the user's selection of internal
or external RGB signals. However, to prevent vertical raster
collapse, the RGB interface circuit detects an external synchronizing
15 signal and will override the selection of a non-existent external RGB
signal. A microprocessor WSP P in wide screen processor 30
supplies color and tint controls for external RGB.
A picture-in-picture processor 301, in conjunction with gate
array 300 combines the main and auxiliary video signal data to
20 provide a wide variety of display formats which can be selected, for
example with a compressed version of an auxiliary signal displayed
in the top or bottom margins of a letterbox main display signal,
along the lateral sides of a 4 X 3 main display signal, etc. The wide
screen microprocessor WSP pP is responsive to the TV
25 microprocessor 216 over a serial bus. The wide screen processor 30
also generates a composite vertical blanking/reset signal, as a three
level sandcastle signal. The vertical blanking and reset signals can
also be generated as separate signals, as discussed more fully
hereinafter, in connection with panning controls. A compasite
3o blanking signal is supplied by the video signal input section to the
RGB interface.
The deflection circuit 50, shown in mare detail in FIGURE 2,
receives a vertical reset signal from the wide screen processor 30,
a selected 2fy horizontal synchronizing signal from the RGB
35 interface 60, and additional control signals from the wide screen
processor. The additional control signals relate to horizontal
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20 information. A shown in FIGURES 8 and 11, the sanme formof circuit

can be provided for generating the vertical reset pulse and the

vertical blanking pul se. The processor chooses the pul se width and

delay line count for both vertical reset and bl anking to conpl enent

one another. The delay |ine count can be, for exanple, a nine bit half 25
line count, and the pulse wdth can be six8bits (for reset) or eight

bits (for blanking). The pul se width can be defined by |oading this

wi dth data fromthe processor into a counter, and counting down the

counter during the pulse. Alternatively, a conparator can be provi ded

for disabling the pul se when a counter counts up to the 30 required
nunber .

e g twi 204509 UG RSBl o habed Bt Sfvs b o °°
1404. The nunbldre sfeflegtion cirevitsbAceupplée prafui fyback ulsescte dfe wide VSYNC
i s counted by scesedigroeessirenol49d 11ane o8y EHRvéREd40%asdd8e OFUV RPRABSYNC
(via a one cl Oc%l?\v\@r e %%I0§e VSYNC E) the count is stored in
5 The deflection circuit 50 is shown in more detail in FIGURE 2.
A circuit 500 is provided for adjusting the vertical size of the
raster, in accordance with a desired amount of vertical overscan as
necessary for implementing different display formats. As
ilustrated diagrammatically, a constant current source 502
10 provides a constant quantity of current IRamMp which charges a
vertical ramp capacitor 504. A transistor 506 is coupled in parallel
with the vertical ramp capacitor, and periodically discharges the
capacitor responsive to the vertical reset signal. In the absence of
any adjustment, current IRaMmp provides the maximum available
15 vertical size for the raster. This might correspond to the extent of
vertical overscan needed to fill the wide screen display vertically
by expanding a 4 X 3 format letterbox signal source such that the
unused top and bottom portions are overscanned. To the extent that
less vertical raster size is required, an adjustable current source
20 508 diverts a variable amount of current Iapy from Iramp, so that the
vertical ramp capacitor 504 charges more slowly and to a smaller
peak value. Variable current source 508 is responsive to a vertical
size adjust signal, for example in analog form, generated by vertical
size control circuit 1030, shown in FIGURE 2. Vertical size
25 adjustment 500 is independent of a manual vertical size adjustment
510, which may be implemented by a potentiometer of back panel
adjustment knob. In either event, the vertical deflection coil(s)
receive(s) driving current of the proper magnitude. Horizontal
deflection is provided by phase adjusting circuit 518, east-west pin
30 correction circuit 514, a 2fy phase locked loop 520 and horizontal
output circuit 516.
FIGURE 3 illustrates an automatic letterbox detector as part of
a vertical size control circuit 1030. The vertical size control
circuit comprises a letterbox detector 1032, a vertical display
35 control circuit 1034 and a three-state output device 1036.
Alternatively, the vertical blanking and vertical reset pulses can be
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- 15- | at ch 1408, one for storing the total nunber of half-lines in
each

transmitted as separate signals. The automatic letterbox detection
circuit can automatically implement vertical zoom or expansion,
typically by expanding a 4 X 3 format display ratio signal which
includes a 16 X 9 format display ratio letterbox of active display

5 area, and unused or matte colored top and bottom border areas. The
letterbox detector can locate the active portion of the video by
monitoring for.a change in luminance between a-given video line and
a previous line, and controls expansion of the displayed the signal by
a variable amount such that the first and last active video lines

10 occupy the top and bottom of the display. Alternatively, the
letterbox detector can be arranged to switch between discrete
standard display ratios, such as necessary to zoom the 16 X 9
portion of a 4 X 3 signal to fill a 16 X 9 screen. When the output
signal VERTICAL SIZE ADJ becomes active in that case, the display

15 is zoomed. The deflection height is increased by 4/3 (see FIGURE 2),
which enables the active video portion of the letterbox signal to fill
the wide screen display, without image aspect ratio distortion.

The vertical display control circuit 1034 also controls which

part of the overscanned raster will be displayed on the screen, a

20 feature referred to as vertical panning. If the vertically
overscanned video signal is not in letterbox format, the conventional
display format picture can be zoomed, that is expanded, to simulate
a wide screen format. In this case, however, the portions of the
picture cropped by the 4/3 vertical overscan will contain active

25 video information. It is necessary to vertically crop 1/3 of the
picture. In an AC-coupled vertical deflection system, and absent
further controls, the top 1/6 and the bottom 1/6 will always be
cropped. However, picture content may dictate that more of the top
than the bottom of the picture is more appropriately cropped, or vice

30 versa, in order that the more interesting part of the signal is saved,
at the expense of a less interesting part. |f all the action is at
ground level, for example, a viewer might prefer to crop more sky. A
vertical panning capacity enables a choice as to which part of the
zoomed picture will be shown and which part will be cropped.

35 Vertical panning is explained with reference to FIGURES 4 and 5(a)
through 5(c). The three level composite vertical blanking/reset
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field . A toggling circuit conprising one-bit counter 1410 is
coupl ed to VSYNC_E for determ ning whether the first or second field is
the 5 present field. Wth each occurrence of VSYNCE, one-bit field
counter 1410 changes state, and enables |oading of the contents of

counter 1404 into latch 1409. VSYNCE al so clears counter 1404 in
preparation for the next field. -10fhe one bit counter 1410 controls
mul ti pl exer 1414, for 10 applying the contents of one of the two | atches
1408 and 1409 to adder 1416. Also coupled to the adder, and to a
further nultiplexer 1420 is the desired phase data, which can be
positive (for panning down) or negative (for panning up). The npst

i ani fi ' ' i ndi cat es whet het the two's
compl eront  wildrfiss 150wt FRaidh ShaBatoup GRS & FIPLAR dxer 2820, The
sign bit of tshgnals canphesgederatedeseparately. wiEderertita bhakiglaiusd s used
directly (if pegins WrRrPhasSignal ROGOUME: is BJLSPId VRPHINKS Ho"ghgor added
to the line when L_COUNT is equal to VRT_BLNK1. The vertical reset pulse
s  starts when L_COUNT is equal to VRT_PHASE. The L_COUNT is the
output of a ten bit counter used to keep track of horizontal half lines
with respect to the leading edge of VSYNC_MN. VSYNC_MN is the
synchronized version of VDRV_MN, the vertical synchronizing
component of the main signal provided to the gate array. VRT_BLNKO
10 and VERT_BLNK1 are provided by the microprocessor depending on
the vertical panning command. VER_PHASE programs the relative
phase of the VERT_RST output with respect to the rising edge of the
vertical synchronizing component in the COMP_SYNC output. The
COMP_SYNC output is the output of a J-K flip/flop. The state of the
15 flip/flop is determined by decoding the outputs of L_COUNT and
H_COUNT. H_COUNT is the horizontal position counter. The L_COUNT
counter is used to segment the COMP_SYNC signal into three
segments corresponding to the horizontal synchronizing pulse, the
equalization pulse and the vertical synchronizing pulse.
20 A vertical deflection current for "no" overscan (which actually
corresponds to a nominal 6% overscan) is shown by dotted lines in
FIGURE 4, as is the corresponding vertical blanking signal. The
width of the vertical blanking pulse for no overscan is C. The
vertical synchronizing puise is in phase with the vertical reset
25 pulse. A vertical deflection current for the overscan mode is shown
by a solid line in FIGURE 4, as is the corresponding vertical blanking
pulse, having a pulse width D.
If the bottom overscan A is equal to the top overscan B, the
display will be centered as shown in FIGURE 5(a). If the vertical
30 reset pulse is generated so as to lag the vertical synchronizing
puise, the bottom overscan A is less than the top overscan B,
resulting the in display shown in FIGURE 5(b), where more of the
lower part of the picture is displayed while more of the top is
blanked. Conversely, if the vertical reset pulse is generated so as to
35 lead the vertical synchronizing pulse, the bottom overscan A is more
than the top overscan B, resulting in the display shown in FIGURE
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count for that field (if the phase is negative, indicating panning up).
The output of nultiplexer 1420 is coupled to one input of 20 conparator

1424, and the present half |ine count fromcounter 1404 is coupled to
the other input of conparator -1424. \Wen the half- |l ine count of the
present field equals either the pan up delay line count, or the total
nunber of lines in the |ast occurrence of {that field | ess the nunber
of lines defining the | ead between vertical 25 reset and the next VSYNC
for panning down, signal STR RST is generated and applied to
force-pul se circuit 1430. The force- pul se circuit is simlar to that
of FIGQURE 6, except the pulse wdth is provi ded by the processor

rat her than being predeterm ned by gating. The pul se generation

section oper &tle tNosr ofiube wprervpakt efathe pEtureesedisniayed iandsoimseantt i al | y
i dentical tothdepqudraeisgBraTkad. OMMied reldtive phasd 432tHaPeARlae to produce a

heeded to spastbar et s Q%J"P%egheé“’v%mcal sc s AeBhTRgebe 0 are
di ff er ent formn@éqqrpggss@reMqu of the wide screen processor 30, to enable
5 vertical panning during overscan modes of operation. It will be
appreciated that the overscanned raster remains vertically centered,
or symmetrical, on the picture tube or screen during vertical
panning. It is the blanking interval which can be vertically moved,
or positioned asymmetrically relative to the raster so as to blank
10 more of the picture at the top than at the bottom, or vice versa.

One problem that is encountered when vertical panning is used
occurs during special effects modes of VCR playback. It is desired
to pan the video up (which can also be thought of as scrolling the
displayed image down) by a slight amount (for example four or five

15 lines), the vertical reset pulse is actually delayed from vertieal
sync by 262.5 lines, less the number of lines of the pan value. In the
fast forward mode of a VCR, due to the non-standard nature of the
linear tape speed, the number of lines in a field decreases by a
number which is dependent on the recording mode (for example, SP

20 or SLP) and the linear tape speed. A nominal number of lines per
field contained in fast forward mode of VCR playback (SP mode)
could be 253.5 lines. If the desired panning value is down by 5 lines,
the delay setting would be for 257.5 lines. However, a new VSYNC
occurs every 253.5 lines, resetting the half line counter which

25 would generate vertical reset upon reaching the desired panning
delay count. During this mode, a vertical reset will not occur
because the half line counter will be repetitively reset without ever
reaching the desired value, causing a collapse of the vertical raster
and possible tube damage. It is thus necessary to ensure the

30 occurrence of a vertical reset pulse regardless of the phase of
VSYNC and the delay setting for vertical reset.

FIGURE 6 shows the timing problems associated with a panning
circuit which can occur where field lengths are unequal and/or not
ot a standard number of lines. The panning "up delay" and the panning

35 "down delay” are shown relative to the leading edge of a vertical
sync preceding field 1. The vertical reset pulse for panning down is
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vertical blanking. 35 FIGURES 9 and 10 illustrate a specific
enbodi nent of the invention in detail, and FIGJURE 11 illustrates how

the verti cal

10
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20

25

30

35

reset -16 -

-12-

shown in broken lines in signal VRST-A, and the vertical reset pulse
for panning up is shown in solid lines. Of course it is only possible
to pan in one direction at a time.

As shown in FIGURE 6, the panning up delay d1 for field 1 is
sufficient to place the generated vertical reset slightly before the
next vertical sync, as needed for panning up. However, if field 2 is
not the same number of lines as field 1, a delay d2 of the same
amount as dl will place the vertical reset incorrectly. In the
example shown, the vertical reset VRST-A in field 2 actually would
occur after the vertical sync preceding field 2. Whereas the vertical
sync is the point of reference, the line counter which determines the
panning delay is normally reset by the vertical sync, and without
special provisions, the vertical reset could be lost by the vertical
sync continually resetting the delay line counter before the
necessary delay interval elapsed. -

The correct vertical reset needs to precede the next vertical
VSYNC by an unvarying amount, as shown by VRST-B in FIGURE 6. A
circuit which forces a vertical reset VRST-B is shown in FIGURE 7.
The basic circuit 1100 comprises a plurality of D-type flip/flops
1102, 1104, 1106, 1108 and 1110, a J-K flip/flop 1112 and a
counter 1114, as well as a number of AND gates, NOR gates and
inverters. The circuit is operated synchronously with a clock signal,
which can be synchronized with the video, e.g., at 1024f4. The basic
operation is as follows. The vertical sync signal is sampled by a
signal designated SOL_X_2, which is a one clock wide pulse
occurring twice per horizontal line period. Vertical sync has been
processed in a way that it is offset from SOL_X_2, for example by
1/16 or 1/8 of a line period. Sampling vertical sync with SOL_X_2
realigns vertical sync with SOL_X_2. The STR_RST signal is a
positive going pulse that is 1/2 of a line period long. The leading
edge of this pulse signifies the beginning of the desired vertical
reset interval. If the number of lines in a field are greater than or
equal to the delay setting used to generate the STR_RST signal, the
leading edge of STR_RST is used to clear counter 1114, which then
counts for the desired vertical reset length and then disables itself.
Vertical reset signal VRST is generated by a gate coupled to the
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and vertical blanking pul se generation sections can be driven from t he
sane |ine counting neans. The sane reference nunbers have been used in
these drawings to identify the circuit elenents di scussed with
reference to FIGURE 8. The 10 bit half line counter 5 1404, |atches 1408,
1409 and nul ti pl exer 1414 are enbodi ed as shown in FI GURE 8, however,
the one bit counter is enbodied as a D type flip/flop 1440, and

associated gating so as to forma toggli-ng- circuit which changes state
at each occurrence of VSYNC E, for sel ecting one of the | atches 1408,

1409 and one set of inputs to the 10 nultiplexer 1414 for presentati on on
t he out put. In FI GURE 10, the adder 1416 is enbodied as a series
of three four-bit adders in cascade. Either the sum of the vertical

Phase data out?Upotf%\{n(?%nalﬂlm ROVEsT | idIP (SREAER R PRAR Gt @ W Lhout
during the vertical reset pu se In thus implementation, the desired
vertical reset length is six half lines, the gate being coupled to the
two and four bit counter outputs. Vertical reset lengths of other
s than six haif lines may be selected by using the required counter
outputs together with any gates needed to decode the outputs.

For the case where the number of lines in a field is less than
the delay setting used to generate the STR_RST signal, the circuit
ensures that a vertical reset is produced. On the leading edge of the

10 sampled vertical sync signal, J-K flip/flop 1112 is set. The output
of this flip/flop is used as an enable signal for gating through a
trigger signal for the vertical reset on the next sampled vertical
sync signal VSYNC, namely if J-K flip/flop 1112 has not in the
meanwhile been reset by the occurrence of STR_RST. If an STR_RST

15 puise has not occurred since flip/flop 1112 was set, the leading
edge of the next sampled vertical sync signal clears the counter
1114 used to generate the VRST signal. Signal VRST, generated from
a gate on the outputs of the counter, then goes high until counter
1114 accumulates the required count of half lines from SOL_X_2. In

20 this manner, it is assured that as long as a VSYNC signal is present,
a VRST pulse will be generated of the correct length regardless of
the number of lines in a field or the delay setting desired for the
STR_RST signal. If a STR_RST pulse does not occur, the leading edge
of that signal clears the J-K flip/flop and generates a VRST signal

25  based on the STR_RST pulse.

Referring again to FIGURE 6, both panning up and panning down
may be accomplished by delaying the vertical reset signal by an
amount less than or equal to one field. For NTSC, panning down is
accomplished by caunting a delay or zero to 262.5 half lines; and

30 panning up is accomplished by counting a delay between 262.5 and
525 half lines. A problem with this approach is that for nonstandard
signals the field lengths may not be equal. One example is the pause
mode for a dual azimuth four head VCR. Whereas the field lengths
are unequal, counting for greater than one half of a field for panning

3s up (scrolling down) causes the two fields in the frame to become
misaligned by a number of lines equal to the difference in the field
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15 sign bit of the phase data and the selected one is coupled to
conpar at or 1424. \Wen the present line count as indicated by count er
1404 equal s the required line count, the output of conpar at or 1424
provi des a pul se to pul se-force circuit 1430. The pul se-force circuit

I ncludes a circuit 1100 as shown in FIGURE 7 for 20 allowing VSYNC to
generate the vertical reset pulse in the event that STR _RST does not
occur before a second VSYNC occurs, thertBy preventing coll apse of the
raster. In FIGURE 7, the vertical reset pulse width was

determ ned by gating coupled to the outputs of a pulse width counter,
the gating 25 formng a conparator operable to disable the counter and end
t he reset pul se when the count is reached. In FIGURE 10, the pul se

I e TN o
pul se wedeHit which cefesanegvriheapaneingr g¢laye ot paNdTE somng te HBe
contents 30 VWEYMCCaUtHebedinking @ftthe figleliahadiopPaiming dighto tHe WEahccase
the which follows the field. This is accomplished according to the
5 invention by coupling a line count signal (for example a half-line
count) to a counter and latches which store the total number of lines
in each field. The pan up delay for each new field is then calculated
from the total number of lines in the previous occurrence of the
same field type, less the variable amount of panning which is
10 required by the processor.

Referring to FIGURE 8, the wide screen processor provides
vertical reset phase and vertical blanking phase information to the
panning delay circuit. The phase information can be, for example, in
the form of nine bit two's complement data, representing either a

15 forward delay relative to the most recent vertical sync signal-on the
video signal, or a negative "delay" relative to the next vertical sync
signal, i.e., a delay of somewhat less than a full field, causing the
vertical reset to precede the vertical sync for the next field.
Additionally, the wide screen processor provides pulse width

20 information. A shown in FIGURES 8 and 11, the same form of circuit
can be provided for generating the vertical reset pulse and the
vertical blanking pulse. The processor chooses the pulse width and
delay line count for both vertical reset and blanking to complement
one another. The delay line count can be, for example, a nine bit half

25 line count, and the pulse width can be six bits (for reset) or eight
bits (for blanking). The pulse width can be defined by loading this
width data from the processor into a counter, and counting down the
counter during the pulse. Alternatively, a comparator can be
provided for disabling the pulse when a counter counts up to the

30 required number.

In FIGURE 8, signal SOL_X_2 is a one clock wide pulse
occurring twice per horizontal line, and is coupled to ten bit counter
1404. The number of haif-lines since the previous occurrence of
VSYNC is counted by ten bit counter 1404, and on the leading edge of

3s  VSYNC (via a one clock wide pulse VSYNC_E) the count is stored in
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circuit could operate substantially as in FI GURE 7. FI GURE 11
denonstrates a particul ar enbodi nent wherein both the vertical reset
pul se and the vertical blanking pul se are generated by parall el
circuits 1452 coupled to the outputs-of a half 3 5 |line counter, |atch,
mul ti pl exer and adder circuit 1460, as shown nore specifically in

FI GURES 9 and 10. By varying the panning Fglay

latch 1408, one for storing the total number of half-lines in each
field.
A toggling circuit comprising one-bit counter 1410 is coupled
to VSYNC_E for determining whether the first or second field is the
5 present field. With each occurrence of VSYNC_E, one-bit field
counter 1410 changes state, and enables loading of the contents of
counter 1404 into latch 1409. VSYNC_E also clears counter 1404 in
preparation for the next field.
The one bit counter 1410 controls multiplexer 1414, for
10 applying the contents of one of the two latches 1408 and 1409 to
adder 1416. Also coupled to the adder, and to a further muitiplexer
1420 is the desired phase data, which can be positive (for panning
down)} or negative (for panning up). The most significant bit of the
phase data (which indicates whether the two's complement word is
15 positive or negative) controls muitiplexer 1420. The sign bit-of the
phase data determines whether the phase data is used directly (if
the phase is positive, indicating panning down) or added to the line
count for that field (if the phase is negative, indicating panning up).
The output of muitiplexer 1420 is coupled to one input of
20 comparator 1424, and the present half line count from counter 1404
is coupled to the other input of comparator 1424. When the half-
line count of the present field equals either the pan up delay line
count, or the total number of lines in the last occurrence of that
tield less the number of lines defining the lead between vertical
25 reset and the next VSYNC for panning down, signal STR_RST is
generated and applied to force-pulse circuit 1430. The force-pulse
circuit is similar to that of FIGURE 6, except the pulse width is
provided by the processor rather than being predetermined by gating.
The pulse generation section operable to produce the vertical
30 reset pulse is substantially identical to the pulse generation circuit
1432 operable to produce a vertical blanking pulse, the difference
being that the number of bits needed to specify the phase delay (or
advance) and the pulse width are different for vertical reset and
vertical blanking.
35 FIGURES 9 and 10 illustrate a specific embodiment of the
invention in detail, and FIGURE 11 illustrates how the vertical reset
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-17 - and respective pulse widths for the vertical reset and
bl anking in conpl enentary manner, the processor can acconplish accurate
panni ng even i n nonstandard nodes of operation such as the pause and

search nodes of VCR pl ayback, wherein the field | engths may be 5 of
vari abl e and/ or unequal |engths.

-16-

and vertical blanking pulse generation sections can be driven from
the same line counting means. The same reference numbers have
been used in these drawings to identify the circuit elements
discussed with reference to FIGURE 8. The 10 bit haif line counter
s 1404, latches 1408, 1409 and multiplexer 1414 are embodied as
shown in FIGURE 8, however, the one bit counter is embodied as a D-
type flip/flop 1440, and associated gating so as to form a toggling
circuit which changes state at each occurrence of VSYNC_E, for
selecting one of the latches 1408, 1409 and one set of inputs to the
10 multiplexer 1414 for presentation on the output.

In FIGURE 10, the adder 1416 is embodied as a series of three
four-bit adders in cascade. FEither the sum of the vertical phase data
and the total line count, or the vertical phase data without
modification, are selected by multiplexer 1420 as a function of the

15 sign bit of the phase data and the selected one is coupled to
comparator 1424. When the present line count as indicated by
counter 1404 equals the required line count, the output of
comparator 1424 provides a pulse to puise-force circuit 1430. The
pulse-force circuit includes a circuit 1100 as shown in FIGURE 7 for

20 allowing VSYNC to generate the vertical reset pulse in the event
that STR_RST does not occur before a second VSYNC occurs, thereby
preventing collapse of the raster.

In FIGURE 7, the vertical reset pulse width was determined by
gating coupled to the outputs of a pulse width counter, the gating

2s forming a comparator operable to disable the counter and end the
reset pulse when the count is reached. In FIGURE 10, the pulse width
is variabla under control of the processor. The pulse width required
can be loaded into a count-down counter for determining the pulse
width, or a comparator can be provided for comparing the contents

30 of a counter 1114 to the required pulse width, in which case the
circuit could operate substantially as in FIGURE 7.

FIGURE 11 demonstrates a particular embodiment wherein both
the vertical reset pulse and the vertical blanking pulse are
generated by parallel circuits 1452 coupled to the outputs of a half

3s line counter, latch, muitiplexer and adder circuit 1460, as shown
more specifically in FIGURES 9 and 10. By varying the panning delay
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-18 - CLAI M5 1 Atelevision

appar atus, having neans (244) for displaying a video signal representing a
pi cture and having a vertical synchronizing conponent defining successive

vertical scanning intervals which can have other than a standard nunber of
hori zontal |ines per vertical scanning interval under certain operating

17

and respective pulse widths for the vertical reset and blanking in

complementary manner, the processor can accomplish accurate

panning even in nonstandard modes of operation such as the pause

and search modes of VCR playback, wherein the field lengths may be
s of variable and/or unequal lengths.
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conditions, characterized by: means (1404, 1408, 1409, 1410) for
measuring the I ength of said successive vertical scanning intervals;

nmeans (14 for_generating a vertical reset signal (VRST) which is phase
shi fted iﬁﬁ ”ﬂ “ﬁf%ﬂ"vertical synchr oni zi ng conponent of said vi deo
signal fox A ning said picture on said video display neans by a
predet er m ned anount (RESET PHASE) ; and, nmeans (1416, 1420, 1424) for
adj usting said phase shift responsive to-sgi-d neasured | engths of said
vertical scanning intervals to maintain said predetermn ned anount (RESET
PHASE) of vertical panning even under said certain operating conditions.

2. The apparatus of claim1, wherein operation of said adjusting means is
characterized by: a first node of operation for panning said picture

down, in CLAIMS

1. A television apparatus, having means (244) for displaying a
video signal representing a picture and having a vertical
synchronizing component defining successive vertical scanning
intervals which can have other than a standard number of horizontal
lines per vertical scanning interval under certain operating
conditions, characterized by:

means (1404, 1408, 1409, 1410) for measuring the length of
said successive vertical scanning intervals;

means (1430) for generating a vertical reset signal (VRST)
which is phase shifted relative to said vertical synchronizing
component of said video signal for vertically panning said picture on

- said video display means by a predetermined amount (RESET PHASE);
and, -
means (1416, 1420, 1424) for adjusting said phase shift
responsive to said measured lengths of said vertical scanning

intervals to maintain said predetermined amount (RESET PHASE) of
vertical panning even under said certain operating conditions.

2. The apparatus of claim 1, wherein operation of said
adjusting means is characterized by:

a first mode of operation for panning said picture down, in
which said vertical reset signal (VRST) is generated when the length
of a vertical scanning interval being measured reaches a value
corresponding to said phase shift (RESET PHASE); and,

a second mode of operation for panning said picture up in
which said vertical reset signal (VRST) is generated when the length
of a vertical scanning interval being measured reaches a value
corresponding to a difference between: (a.) the measured length of a
preceding vertical scanning interval having the same field type as

said vertical interval being measured; and, (b.) said phase shift
(RESET PHASE).

3. The apparatus of claims 1 or 2, characterized in that said
adjusted phase shift (output of 1420) is utilized for generating said

i R
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whi ch said vertical reset signal (VRST) is generated when the length of a
vertical scanning interval being neasured reaches a value corresponding to
sai d phase shift (RESET PHASE); and, a second node of operation for

panni ng sai | up_ in which said vertical reset signal (VRST) is
gener at ed J\&Hmm!%"j mu f a vertical scanning interval being neasured
reaches a v e a¥ng to a difference between: (a.) the neasured

| ength of a preceding vertical scanning imgerval having the same field type
as said vertical interval being neasured; and, (b.) said phase shift (RESET
PHASE) . 3. The apparatus of clains 1 or 2, characterized in that

sai d adjusted phase shift (output of 1420) is utilized for generating said

phase shifted vertical reset signal (VRST) for a subsequent vertical
scanning interval.

4. The apparatus of claim 2, turther characterized by means
responsive to a sign-bit (MSB) of said phase shift (RESET PHASE) for
selecting between said first and second modes of operation, said
sign-bit (MSB) having a first polarity for panning down and an
opposite polarity for panning up.

5. The apparatus of claim 1, wherein said measuring means is
characterized by:

first (1404) and second (1410) counters;

first (1408) and second (1409) latches coupled to said first
counter (1404); .

means (1405, 1407) coupled to said first and second latches
(1408, 1409) for selecting which of said first and second latches
(1408, 1409) loads an input from said first counter (1404); and,

a multiplexer (1414) responsive to said second counter (1410)

for selecting as an output between said first and second latches
(1408, 1409).

6. The apparatus of claims 1 or 5, wherein said adjusting
means is characterized by:
a multiplexer (1420) for selecting as an output between:
(a.) successive ones of said phase shifts; and,
(b.) an algebraic sum of said successive ones of said
phase shifts and successive ones of said measured
lengths,
said multiplexer (1420) being responsive to a sign-representative
bit (MSB) of said phase shift (RESET PHASE); and,
a comparator (1424) for generating an output signal (STR_RST)
for initiating said vertical reset signal (VRST) when the length of a

vertical interval being measured reaches the output value of said
multiplexer (1420).
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-19- phase shifted vertical reset signal (VRST) for a subsequent

vertical scanning interval. 4. The apparatus of claim?2, further
characteri zed by neans

(A W

"

» ¢ b -20-

7. The apparatus of claim 1, characterized in that successive

numbers of said vertical scanning intervals define interlaced video
fields.

8. The apparatus of claim 1, further further characterized by
an AC coupled vertical deflection system (50) for vertical scanning.

9. The apparatus of claim 1, characterized in that said video
display means (244) comprises a wide screen video display unit
having a horizontal to vertical aspect ratio greater than 4:3.

10. A television apparatus, having means (244) for displaying
a video signal representing a picture and having a vertical
synchronizing component defining fields of horizontal lines which
can have other than a standard number of said horizontal lines per
field under certain operating conditions, characterized by:

means (1404, 1408, 1409, 1410) for measuring the number of
horizontal lines in each of said fields;

panning means (1430) for initiating a vertical reset signal
(VRST) shifted relative to said vertical synchronizing component of
said video signal by a selected number of horizontal lines (RESET
PHASE) for vertically panning said picture on said video display
means; and,

means (1416, 1420, 1424) for adjusting said selected number
of horizontal lines responsive to said measured lengths of said
fields to maintain said vertical panning by said selected number of
horizontal lines even under said certain operating conditions.

11. The apparatus of claims 10, wherein operation of said
adjusting means is characterized by:

a first mode of operation for panning said picture down, in
which said vertical reset signal (VRST) is generated when the length
of a field being measured reaches a value corresponding to said
selected number of horizontal lines (RESET PHASE); and,

a second mode of operation for panning said picture up in
which said vertical reset signal (VRST) is generated when the length
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responsive to a sign-bit (MSB) of said phase shift (RESET PHASE) for
sel ecting between said first and second nodes of operation, said sign-bit

(MsB) having a first polarity for panning down and an opposite polarity for
panni ng up

: apparatus of claim1l, wherein said neasuring
nmeans i s gnmgﬂﬂﬁu *m m\ first (1404) and second (1410) counters;
L

first (14 eeond (*1409) |atches coppl.ed to said first counter
(1404); means (1405, 1407) coupled to said first and second | atches
(1408, 1409) for selecting which of said first and second | atches (1408,
1409) |l oads an input fromsaid first counter (1404); and, a

mul tipl exer (1414) responsive to said second counter (1410) for selecting
as an output between said first and second | atches. (1 408, 1 409).
of a field being measured reaches a value corresponding to a

difference between: (a.) the measured iength of a preceding vertical
scanning interval having the same field type as said vertical

interval being measured; and, (b.) said selected number of horizantal
fines (RESET PHASE).

12. The apparatus of claims 10 or 11, characterized in that
said adjusted number (output of 1420) of horizontal lines is utilized

for generating said vertical reset (VRST) signal for a subsequent
field.

13. The apparatus of claim 11, further characterized by means
responsive to a sign-bit of (MSB) said phase shift (RESET PHASE) for
selecting between said first and second modes of operation, said
sign-bit (MSB) having a first polarity for panning down and an-
opposite polarity for panning up.

14. The apparatus of claim 10, wherein said measuring means
is characterized by:

first (1404) and second (1410) counters;

first (1408) and second (1409) latches coupled to said first
counter (1404);

means (1405, 1407) coupled to said first and second latches
(1408, 1409) for selecting which of said first and second latches
(1408, 1409) loads an input from said first counter (1404); and,

a multiplexer (1414) responsive to said second counter (1410)

for selecting an output between said first and second latches (1408,
1409).

15. The apparatus of claims 10 or 14, wherein said adjusting
means is characterized by: '

a multiplexer (1420) for selecting as an output between:
(a.) successive ones of said selected number of
horizontal lines; and,
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6. The apparatus of clainms 1 or 5, wherein said adjusting neans is

characterized by: a nultiplexer (1420) for selecting as an out put
bet ween: (a.) successive ones of said phase shifts; and,
(b.) an al gebraic sum of said successive ones of said phase

shifts and suc s of said neasured | engt hs, said
mul tipl eﬁ um Fﬂi‘ @é responsive to a sgn representative bit (MSB) of
sai d pha HASE) ; and, conmpar ator (1424) for

generating an out put si gnal (ST'R_RST) for initiating said vertical reset

signal (VRST) when the length of a vertical interval being neasured
reaches the output value of said nultiplexer (1420).

(b.) an algebraic sum of said successive ones of said
selected number of horizontal lines and successive ones
of said measured lengths,
said multiplexer (1420) being responsive to a sign-representative
bit (MSB) of said phase shift RESET PHASE); and,
a comparator {1424) for generating an output signal {STR_RST)
for initiating said vertical reset signal (VRST) when the length of a

field being measured reaches the output value of said multiplexer
(1420).

16. The apparatus of claim 10, further characterized by an AC
coupled vertical deflection system (50) for vertical scanning.

17. The apparatus of claim 10, characterized in that said
video display means (244) comprises a wide screen video display
unit having a horizontal to vertical aspect ratio greater than 4:3.

18. A television apparatus, having:

means (244) for displaying a video signal representing a
picture; and, means (1430) for generating a vertical reset signal
(VRST) which is phase shifted (RESET PHASE) relative to said
vertical synchronizing component of said video signal for vertically
panning said picture on said video display means, characterized by:

means (1416, 1420, 1424) for adjusting said phase shift
(RESET PHASE) in accordance with variable lengths of scanning
intervals of said video signal.

19. The apparatus of claim 18, further characterized by means
(1404, 1405, 1407, 1408, 1409, 1410, 1414) for measuring the
lengths of said scanning intervals.

20. The apparatus of claims 18 or 18, wherein operation of
said adjusting means is characterized by:

a first mode of operation for panning said picture down, in
which said vertical reset signa! (VRST) is generated when the length
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- 20 - 7. The apparatus of claim1, characterized in that
successi ve nunbers of said vertical scanning intervals define
interlaced video fields.

) 0 R O

.23-

of a scanning interval reaches a value corresponding to said phase
shift (RESET PHASE); and,

a second mode of operation for panning said picture up in
which said vertical reset signal (VRST) is generated when the length
ot a scanning interval reaches a value corresponding to a difference
between: (a.) the length of a preceding scanning interval having the

same field type as said scanning interval being measured; and, (b.)
said phase shift (RESET PHASE).
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8. The apparatus of claim1, further further characterized by an AC
coupl ed vertical deflection system (50) for vertical scanning.

9. The apparatus of claim1l, characterized in that said video di spl ay
means (244) conprises a wde screen video display unit havi ng a
horizontal to vertical aspect ratio gre her t han 4: 3. 10. A

t el evi si on apparatus, havi ng neans (244? for displaying a video
signal representing a picture and having a verti cal ~ synchroni zi ng
conponent defining fields of horizontal |ines which can have ot her
than a standard nunber of said horizontal |ines per field under
certain oper aifgp ORH RN SYERPREAC LIRNNING Y STEM nmeans (1404,
1408, 1409, 1410) for neasuring the nunber of horizontal lines in
each of said fields; panni ng nmeans (1430) for initiating a

vertical reset signal

Abstract
A television apparatus comprises a display for a video signal

representing a picture. The video signal has a vertical synchronizing
component defining fields of horizontal lines which can have other

s than a standard number of horizontal lines per field under certain
operating conditions. A counters (1404, 1410) and latches (1408,
1409) measure the number of horizontal lines successive fields. A
panning circuit (1416, 1420, 1424, 1430) generates a vertical reset
signal (VRST) which is phase shifted by a selected number of

1o horizontal lines (RESET PHASE) relative to the vertical
synchronizing component of the video signal for vertically panning
the picture on the video display by the selected number of horizontal
lines. The selected number of horizontal lines is adjusted
responsive to the measured lengths of the fields to maintain the

15 selected amount of vertical panning even under the certain operating
conditions.

FIGURE 8
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(VRST) shifted relative to said vertical synchronizing conponent of

said video signal by a selected nunber of horizontal |ines (RESET
PHASE) for vertically panning said picture on said video display
means; and, means (1416, 1420, 1424) for adjusting said
sel ect ed nunber of horizontal |ines responsive to said neasured
| engths of said fields to naintain said vertical panning by said
sel ected nunbe‘_of hori zontal i ]eQen under said certain operating
condi tions. 11. The apparat us of cla| ms 10, wherein operatlon
of said gustlng means i s char agtert+zed—by-: a—fty st node
of operation f pannl ng s{a#d}p& cture down,—Ln which sald Vertical
reset signal gemeratey et e E h of a field bging
measur ed reaches a cer—‘?e@ondrcng i-@’;§ai§i | ect ed nunbef of
hori zontal [TTeES (Hl:bl:le.rl%S"ET,;and; 3|  a second node |of| operation
for panni ng|[Sai d=g cturejup in = - =
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of a field being neasured reaches a value corresponding to a difference
between: (a.) the neasured |l ength of a preceding vertical scanning interval
having the sane field type as said vertical interval being neasured; and,
(b.) sai.d sel ected nunber of horizontal |ines (RESET PHASE). 12. The
apparatus of clainms 10 or 11, characterized in that said adjusted nunber
(out put of 1420) of horizontal lines is utilized for generating said
vertical reset (VRST) signal for a sub %ggggt field. 13. The
apparatus of claim 11, further characteri by neans responsive to a
sign-bit of (MSB) said phase shift (RESET PHASE) for sel ecting between said
first and second nodes of operation, said sign-bit (MSB) having a first
polarity for panning down and an opposite polarity for panning up.
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14. The apparatus of claim 10, wherein said neasuring neans is
characterized by: first (1404) and second (1410) counters;

first (1408) and second (1409) |atches coupled to said first counter
(1404); means (1405, 1407) coupled to said first and second | at ches
(1408, 1409) for selecting which of said first and second | atches (1408,
1409) | oads an input fromsaid first counter (1404); and, a

mul ti pl exer (1414) responsive to said aeTg?d counter (1410) for selecting
an out put between said first and secd% I'at ches (1408, 1 409). 15.
The apparatus of clainms 10 or 14, wherein said adjusting neans is

characterized by: a nul tiplexer (1420) for selecting as an out put
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(a.) successive ones of said sel ected nunber of hori zont al

| i nes; and, -22-
57172

/DOWN DELAY/ UP DELAY
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(b) an al gebraic sum of said successive ones of said sel ected

nunber of horizontal |ines and successive ones of said neasured
| engt hs, said nmultiplexer (1420) being responsive to a sign-representative
bit (MSB) of said phase.shift RESET PHASE); and, a conparator (1424)

for generating an output signal (STR_RST) for initiating said vertical

reset signal (VRST) when the length of a,figld being neasured reaches the
out put value of said gwltiplexer (1 426)/\ ? 16. The apparatus of claim
10, further characterfZed by an AC coupl ed vertical deflection system (50)
for vertical scanning 17. The apparatus of claim 10, characterized
in that said video display neans (244) conprises a W de screen video
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unit having a horizontal to vertical aspect ratio greater than 4:3.

18. A television apparatus, having: nmeans (244) for displaying a

vi deo signal representing a picture; and, nmeans (1430) for generating a
vertical reset signal (VRST) which is phase shifted (RESET PHASE) rel ative
to said vertical synchronizing conponent of said video signal for
vertically panning said picture on said video display neans, characterized

by: means (1416, 1420, 1424) for ﬁqj p%l ng sai d phase shift (RESET
PHASE) in accordance with variable fendths of scanning intervals of said
vi deo signal . 19. The apparagus of claim 18, further characterized

by means (1404, 1405, 1407, 1408, 409, 1410, 1414) for neasuring the
| engt hs of said scanning intervals.I
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20. The apparatus of clains 18 or 19, wherein operation of said adjusting
nmeans i s characterized by: a first node of operation for panning

said picture down, in which said vertical reset signal (VRST) is generated
when the | ength
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- 23 - of a scanning interval reaches a value corresponding to said
phase shift (RESET PHASE); and, a second node of operation for panning
said picture up in which said vertical reset signal (VRST) is generated
when the length of a scanning interval reaches a value corresponding to a
di fference between: (a.) the length of a preceding scanning interval having

the sane field type as said scanning in@?f%?? bei ng neasured; and, (b.)
sai d phase shift (RESET PHASE)
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TEXT OF THE ABSTRACT

FIELD TO FIELD VERTICAL PANNING SYSTEM

A television apparatus comprises a display for a video signal representing a picture. The video
signal has a vertical synchronizing component defining fields of horizontal lines which can
have other than a standard number of horizontal lines per field under certain operating
conditions. Counters (1404, 1410) and latches (1408, 1409) measure the number of horizontal
lines successive fields. A panning circuit (1416, 1420, 1424, 1430) generates a vertical reset
signal (VRST) which is phase shifted by a selected number of horizontal lines (RESET
PHASE) relative to the vertical synchronizing component of the video signal for vertically
panning the picture on the video display by the selected number of horizontal lines. The
selected number of horizontal lines is adjusted responsive to the measured lengths of the fields
to maintain the selected amount of vertical panning even under the certain operating
€ conditions.

Figure 8
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