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field memory. These samples are read out from the memory using a clock
signal which is desirably This invention relates to a digital television
(TV)  related to the display deflection signal (e.g., hori- ',al processing
system for simultaneously dis-   zontal synchronizing component of the
primary vid- playing a plurality of pictures on a single screen or   5   eo
signal PVS). The samples read out from the for achieving other video
effects, e.g. zoom or    memory are converted into an analog signal SVS'
"Fly's eye".                                       representative of the
reduced-size secondary pic- In recent years, there has been increasing in-
ture. A video switch, having input terminals coupled terest in digital TV
due to the greater availability of  to receive the primary video signal PVS
and low cost digital hardware and memories. The digital  10  reduced-size
secondary video signals SVS', ap- TV allows the user to reformat the
incoming video  plies an appropriate one of the two input signals to
signals. For example, in a digital TV provided with  a display device at
each instant to produce a small a pix-in-pix feature, an auxiliary or
secondary video  picture within a large picture. U. S. Patent No. US-
signal SVS (e.g., from VCR tuner and IF circuits)  A-4,638,360 (Christopher
et al.) entitled "TIMING defines a small picture on the display screen as
an   15   CORRECTION  FOR  A  PICTURE-IN-PICTURE inset within a full
picture defined by a main or   TELEVISION SYSTEM" describes an illustrative
primary video signal PVS (e.g., from TV tuner and  pix-in-pix TV receiver,
and a skew error correction IF circuits).
system therefor. When either the primary or the secondary vid-      The
aforementioned Christopher et al. patent eo signal is a nonstandard signal,
timing or skew   20  shows two embodiments of the pix-in-pix TV re- ors can
occur in the displayed inset picture,  ceiver. In one embodiment (FIGURE
2), the sam- which are manifested as jagged vertical edges. As  pling clock
signal is locked to the color burst com- used herein, a nonstandard signal
is a video signal  ponent of the secondary video signal SVS. In the having
a non-standard number of color subcarrier   second embodiment (FIGURE 3),
the sampling cycles in a horizontal period, and usually a non-  25  clock
signal is locked to the color burst component constant or jittering
horizontal period. Typical ex-  of the primary video signal PVS. In both
embodi- amples of non-standard signals are video signals   ments, the
digital samples are corrected for skew generated by a video cassette
recorder (VCR) or a  errors: (1) before they are stored in the memory (to
video disc player (VDP). The cyclical variations in  correct for skew
errors caused by the variations in the horizontal line period (also known
as time base   30  the horizontal line period of the secondary video
errors) are typically caused by variations in the  signal SVS), and (2)
after they are read out from tape or disc speed.
the memory (to correct for skew errors caused by The skew errors not only
arise when one (or     the variations in the horizontal line period of the
both) of the incoming video signals is (are) non-  primary video signal
PVS). standard, but they can also arise when two stan-  35  In accordance
with the present invention, the dard video signals are received from two
sources   main or system  clock signal FCS is locked in which are
synchronized with each other. This is so  phase to the timing signal used
for synchronizing because the synchronizing signals, while within the  the
display deflection circuits. Means coupled to tolerance limits of a
particular signal standard (e.g.,  receive the main clock signal FCS, and
responsive TSC), have different frequencies, whereby the   40  to the
synchronizing component of the secondary synchronizing signals precess in
phase with re-     video signal, generates a skew shifted clock signal
spectto each other and can cause skew errors.      SCS: (1) having a phase
that is aligned with the To understand how these timing or skew errors
phase of the synchronizing component of the sec- may affect the overlaid
inset image, it is useful to  ondary video signal SVS. and (2) having a
period know how the primary and secondary video signals  45  that is the
same as that of the first clock signal PVS and SVS are processed in a
typical pix-in-pix  FCS between successive phase adjustments. An TV
receiver. The secondary video signal SVS is     analog-to-digital (A/D)
converter converts the sec- sampled and digitized at instants determined by
a  ondary video signal SVS into a stream of digital sampling clock signal.
The digital samples repre-  samples occurring synchronously with the skew
senting the secondary video signal SVS are then   50  shifted clock signal
SVS. A clock transfer means, subsampled, both horizontally and vertically,
to de-  responsive to the main clock signal FCS and the velop a stream of
samples which represent a re-    skew shifted clock signal SCS, converts
the stream duced size image. For example, for a 3-to-1 reduc-  of digital
samples occurring synchronously with the tion in the picture size, every
third sample and   skew shifted clock signal into a stream of digital every
third line is saved, and the intermediate  55  samples occurring
synchronously with the main samples and lines are discarded.
clock signal. A memory, responsive to the main The digital samples taken
during one field of   clock signal FCS, stores the digital samples and the
secondary video signal SVS are stored in a     provides them, at an output
port thereof, in syn- 2  



3                 EP 0 304 308 B1                     4 chronism with the
main clock signal.               translated digital samples are stored in a
raster- When the present invention is used for gen-     mapped memory, and
displayed on the screen to erating a small inset picture within a large
main  produce multiple pictures. icture (e.g., in the pix-in-pix mode) the
system      Pursuant to a still further aspect of the subject clock signal
FCS and the skew shifted clock signal   5   invention, the above technique
is used for produc- SCS are both frequency divided by a reduction      ing
a fly's eye effect. In the fly's eye mode, the TV factor N. An A/D
converter responsive to the       receiver displays a number of identical
pictures reduce-rate skew-shifted clock signal SCS/N sub-   (e.g., 9, 12,
16, etc.) on the screen. The pictures samples the secondary video signal. A
clock trans-  may be either identical or displaced in time by a fer means,
responsive to the reduced-rate clock   10  field interval, but they are all
produced from a signals SCS/N and FCS/N translates a stream of     single
TV program. In this scheme, the main clock digital samples occurring at the
SCS/N rate to a   signal remains locked to the display, and the sec- stream
of digital samples occurring at the FCS/N   ond clock signal is locked in
phase to the synchro- rate.
nizing component of the channel that is displayed The digital samples from
the clock transfer  15  in the fly's eye mode. means are written into the
memory at the reduced   IN THE DRAWINGS: FCS/N rate, but are read out from
the memory at       FIGURE 1 illustrates a block diagram of a digital the
full FCS rate. The digital samples from the       TV receiver including a
portion of a video fea- memory are converted into an analog signal repre-
tures processor in accordance with the princi- sentative of the
reduced-size secondary picture. A   20  ples of the present invention;
video switch, responsive to a fast switching signal     FIGURE 2 depicts a
detailed block diagram of FST and coupled to receive the primary video
the video features processor; signal PVS and the analog signal SVS'
representa-     FIGURE 3 shows a clock transfer circuit suitable tive of
the reduced size secondary picture, applies   for use with the FIGURE 2
video features pro- an appropriate one of the two input signals to the   25
cessor; display device to produce a small picture within a    FIGURE 4
illustrates a circuit for generating a large picture.
reference signal REF suitable for use in the Alternatively, it. is possible
to operate the A/D  clock transfer circuit of FIGURE 3; converter and the
clock transfer circuit at the full  FIGURE 5 is a circuit for generating a
plurality clock rates FCS and SCS. In that case, the secon-  30  of clocks
for use in the FIGURE 3 clock transfer dary video signal SVS is subsampled
at the time it    circuit; and is stored in the memory. For example, for a
3-to-1.   FIGURES 6-8 are waveform diagrams useful for reduction (i.e., N =
3) every third sample and every  understanding the operation of the clock
transfer third line is stored, and the pixel and line ad-      circuit of
FIGURE 3. dresses are Incremented once every third sample  35   In the
DRAWINGS, the lines interconnecting and once every third line respectively.
various blocks represent either single conductor In accordance with another
aspect of the        connections carrying analog signals or buses carry-
present invention, the concept of using two clocks -  ing binary digital
signals, as the case may be. A a main clock FCS locked to the display and a
skew  value next to the slash mark intercepting a particu- shifted second
clock SCS locked to the synchroniz-  40  lar interconnecting line
represents the number of ing component of the secondary video signal - is
parallel connections of that line or bus and a value used in a television
receiver having a TV guide    in the parenthesis represents the repetition
rate of mode. In the TV guide mode, a number of chan-     the samples nels
(e.g., 9, 12, 16, etc.) are displayed simulta-   It will be readily
appreciated by those skilled in neously on the screen, so that the user can
choose   45  the IV signal processing art that the invention may a program
without having to flip through the TV    be practiced on either digital or
analog representa- channels one at a time.                            tions
of the composite video signal. For the pur- In the TV guide mode, the
second clock signal   poses of the detailed description, however, it will
is successively locked in phase with the synchro-  be assumed herein that
the composite video signal nizing components of the respective channels be-
50  is a binary digital signal. fore the associated video signals are
subsampled.     It will be further assumed that the incoming The main or
system clock signal, on the other      video signal nominally conforms to
the NTSC stan- hand, remains locked to the display deflection sig-  dard
format. Examples of signals conforming nomi- nals HDS[err] and VDS[err] The
clock transfer means       nally to the NTSC standard format are video sig-
sequentially translates the digital samples occurring   55  nals produced
by a video cassette recorder or a synchronously with the associated
synchronizing    video disc player (hereinafter, non-standard video
components to a stream of digital samples occur-   signals). ring
synchronously with the main clock signal. The     FIGURE 1 shows a
memory-based TV receiver 
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simultaneously processing video signals     thereof only the vertical sync
pulses to the exclu- from two unrelated sources 12 and 14. The source
sion of the horizontal sync pulses. The vertical 12 (e.g., TV antenna,
tuner and IF circuits) provides  sync pulses from the lowpass filter 62 are
coupled first baseband composite video signal CV1. The      to a threshold
detector 64 to develop a secondary source 14 (e.g., VCR) develops a second
baseband    5   vertical sync signal VSS[err] composite video signal CV2.
The output signals from the analog signal pro- The first and second
composite video signals    cessing block 50 (i.e., Ys, Us, Vs, HSSs and
VSSs) CV1 and CV2 are each applied to a pair of elec-   are applied to a
video features processor (VFP) tronic switches 16 and 18. The switch 16,
respon-  100 of the present invention. The analog output sive to a
selection signal SS, selects one of the two   10  SVS' of the video
features processor 100, repre- input signals CV1 and CV2 (hereinafter
referred to  sentative of the reduced-size secondary picture, is as the
primary video signal PVS) for application to  coupled to the second input
terminal of the video a first input terminal of a third electronic switch
20.  switch 20. As previously mentioned, the switch 20, The second switch
18, responsive to the inverted   responsive to the fast switching signal
FST, applies selection signal SS, applies the other of the two   15  an
appropriate one of the two input signals PVS input signals CV1 and CV2
(hereinafter referred to  and SVS, to the signal processing circuits 22 of
the as the secondary or auxiliary video signal SVS) to  TV receiver. an
analog signal processor (ASP) 50.                   The signal processing
circuits 22 develop red, As previously indicated, the primary video sig-
green and blue drive signals from the composite nal PVS develops a full
size large picture on the   20  video signal provided by the video switch
20. screen, on which a reduced-size, small picture  These signals are
applied to the respective red, developed by the secondary video signal SVS
is     green and blue electron guns of a kinescope or overlaid. The user
decides which of the two incom-  display 24. The signal processing circuits
22 addi- ing video signals CV1 and CV2 is used for defining  tionally
recover a pair of horizontal and vertical the large picture. The other
video signal is auto-  25  deflection signals HDS[err] and VDS[err] from
the pri- matically used for generating the small picture. The  mary video
signal PVS for application to the hori- control microprocessor (not shown)
of the TV re-   zontal and vertical deflection windings 26 of the ceiver 10
develops the selection signals SS and SS  display 24. The red, green and
blue electron in response to the user command.                   beams,
responsive to the respective drive and de- The analog signal processor 50
includes a   30  flection signals, scan a raster on the screen 28 to
lowpass filter 52 and a bandpass filter 54. The    produce the desired
small picture within a large lowpass filter 52, having an upper cut-off
frequency  picture. of about 1.5 MHz, passes luma signal (designated
The construction and operation of the video as a secondary luma signal
Y[err] to the exclusion of  features processor 100, incorporating the
present chroma signal. As will be apparent later, the   35  invention, is
now described in conjunction with FIG- lowpass filter 52 additionally
serves as an antialias-  URE 2. A voltage controlled oscillator (VCO) 102,
ing filter in the horizontal direction. The bandpass  responsive to a
lowpass-filtered phase error signal filter 54, having a passband of
approximately 3.58  PESL, generates a first clock signal FCS, which is MHz
0.5 MHz, recovers the chroma component       locked in phase and frequency
to the horizontal from the secondary video signal SVS. A chroma   40  sync
component HSS[err] of the primary video signal demodulator 56, coupled to
receive the chroma        PVS. signal[err] develops a pair of baseband
color dif-      The nominal frequency of the first clock signal ference
signals Us and Vs(e.g., R-Y and B-Y). The  FCS is established at 1374 limes
the horizontal ci cuits (e.g., LPF 52, etc.) in the block 50 are  sync
frequency [err] In the NTSC system, the hori- conventional, therefore, they
are not described in  45  zontal sync frequency [err] is set at 2/455 times
the detail.                                            color subcarrier
frequency of 3.58 MHz. This, in The secondary luma signal [err] is applied
to a    turn, establishes FH at about 15.734 KHz and [err] sync separator
58 for extracting the horizontal and  at about 21.6 MHz. vertical sync
pulses. The output of the sync sepa-     A counter 104 divides the first
clock signal FCS rator 58 is provided to a sync phase locked loop   so  by
1374 to generate a signal having a phase that is (PLL) 60 to develop at an
output thereof a secon-  in alignment with the first clock signal FCS and
dary horizontal sync signal HSS[err] The sync PLL 60  having a frequency
that is about equal to the fre- enhances the noise immunity of the
horizontal tim-  quency FH of the horizontal sync component HSS[err] ing
information recovered from the secondary vid-  of the primary video signal
PVS. A phase detector eo signal SVS.                                 55
106 compares the phase of the signal at the output The horizontal and
vertical sync pulses at the  of the counter 104 with the phase of the
display output of the sync separator 58 are further applied  horizontal
sync signal HSSD (which may be in the 



to a lowpass filter 62 for providing at an output  form of a flyback signal
from the horizontal deflec- 4    7                 EP 0 304 308 B1
8 tion circuits of the TV receiver) to develop a phase  output, a sequence
of values Y, U, Y, V, Y, U ... at error signal PES. The phase error signal
PES is    the reduced SCS/N rate. An analog-to-digital (A/D) lowpass
filtered in a lowpass filter 108 to enhance  converter 122, responsive to
the reduced-rate, sec- is noise immunity, and to remove the input fre-
ond clock signal SCS/N, translates the incoming quencies to the phase
detector. The lowpass-fil-   5   sequence Y, U, Y, V, Y ... Into a stream
of 6-bit tered phase error signal PES[err]is applied to the    digital
samples having corresponding values. voltage controlled oscillator 102 to
develop the 21.6  A clock transfer circuit 124, responsive to the MHz first
clock signal FCS, which is locked in     reduced-rate, first and second
clock signals FCS/N phase and frequency (i.e. line-locked) with the   and
SCS/N, converts the stream of digital samples horizontal sync component
HSSD of the primary   10  (Y, U, Y, V, Y ...) occurring synchronously with
the video signal PVS.                                  skew-shifted clock
signal SCS (but at the SCS/N As previously indicated, the video features
pro-  rate) to a stream of digital samples occurring syn- cessor 100 uses
two clock signals: (1) a first clock  chronously with the line-locked clock
signal FCS (at signal FCS  (also referred to as the main, system or  the
FCS/N rate). The clock transfer circuit 124 will line-locked clock signal)
that is locked in phase and   is  be described in detail later with the
help of FIG- frequency to the display horizontal sync signal    URES 3-8.
HSS[err] and (2) a second clock signal SCS (also          A demultiplexor
126 responsive to the reduced- referred to as the skew-shifted clock
signal) having  rate, line-locked clock signal FCS/N sorts out the its
phase shifted once every horizontal line to align  stream of digital
samples occurring at the FCS/N with the phase of the horizontal sync
component  20  rate into three streams: HSSs of the secondary video signal
SVS, and             5-bit luma samples Ys occurring at an having a period
that is equal to that of the first      FCS/2N rate (the least significant
bit (LSB) of clock signal FCS between successive phase ad-           the
luma samples is discarded), justments.
* 6-bit chroma samples Us occurring at an To develop the skew shifted
second clock sig-  25    FCS/4N rate and representing one of the two nal
SCS, the video features processor 100 is           color difference
signals, and equipped with a skew or phase shifter 110. The        * 6-bit
chroma samples Vs also occurring at an skew shifter 110 delays the first
clock signal FCS      FCS/4N rate and representing the other of by
differing amounts to generate a plurality of clock   the two color
difference signals. signals having differing phases, but all having the
30  The luma samples Ys are applied to a vertical same period as the first
clock signal. A detector  antialiasing filter 128. The vertical
antialiasing filter (not shown), coupled to receive the aforesaid mul-  128
limits the highest frequency of the luma signal tiphase clock signals and
responsive to the hori-  In the vertical direction so as to reduce allasing
zontal sync component HSS[err] of the secondary        effects in the
reduced-size inset picture. As pre- video signal SVS, selects the closest
phase clock   36  viously indicated, the lowpass filter 52 of the ana-
signal to the horizontal sync component HSSs. U.   log processing block 50
limits the upper frequency S. Patent US-A-3,911,368 (Tarcy-Hornoch) shows a
of the luma signal [err] in the horizontal direction, circuit arrangement
that is suitable for use as a  thereby reducing the aliasing effects in the
horizon- skew or phase shifter I 10.                        tal direction.
The 5-bit luma samples Ys from the The line-locked clock signal FCS and the
skew-   40  vertical antialiasing filter 128 are applied to a first shifted
clock signal SCS are applied to the respec-  input of a mux 130. tive
divide-by-N circuits 112 and 114 to generate a    The 6-bit chroma samples
Us and Vs are ap- pair of reduced-rate clock signals FCS/N  and      plied
to  the respective decimators 132 and 134. SCS/N. In the pix-in-pix mode,
the reduction factor  The decimators 132 and 134 discard every other N
represents the reduction in size of the small  45  sample to produce chroma
samples at an FCS/8N inset picture, both in horizontal and vertical direc-
rate. The 6-bit decimated chroma samples Us and tions. Illustratively, the
reduction factor N may as-  Vs at the FCS/8N rate are applied to a mux 136.
sume any one of the integer values 1, 2, 3 ... 16. In  The mux 136 produces
the following sequence of the zoom mode, the reduction factor N is set at
3-bit words at the FCS/2N rate: one, whereby the video signal stored in the
mem-  50   3 most significant bits (MSB's) of Us, ory is not subsampled.
3 least significant bits (LSB's) of Us, The luma and chroma signals Ys, Us
and Vs            3 MSB's of Vs, and from the analog processor 50 are
applied to the        3 LSB's of Vs, and so on. respective input terminals
of an analog multiplexor    The 3-bit output of the mux 136 is applied to
(hereinafter mux) 120. The reduced-rate,  second   55  the second input
terminal of the mux 130. The mux 



clock signal SCS/N is applied to a 0-to-3 counter  130, responsive to the
FCS/N clock signal, pro- 116, which generates a control signal for the
analog  duces the following 4-bit sequence at the FCS/N mux 120. The analog
mux 120 develops, at its       rate: 5    9                 EP 0 304 308 B1
10 [err]4 MSB's of Ys,                                 vertical sync signal
VSSD, and (2) counts pulses of [err]LSB of Ys and 3 MSB's of Us,
the line-locked clock signal FCS relative to each * 4 MSB's of Ys,
pulse of the display horizontal sync signal HSSD to LSB of Ys and 3 LSB's
of Us,                   determine when to initiate the memory read opera-
* 4 MSB's of Ys,                             5   tion in the pix-in-pix
mode. This, in turn, locates the [err]LSB of Ys and 3 MSB's of Vs,
small inset picture at the desired position within the [err]4 MSB's of Ys,
and                             large picture. * LSB of Ys and 3 LSB's of
Vs, and so on.           Exemplary arrangements for generating the The
above 4-bit samples (4Y, 1Y + 3U, 4Y, 1Y    write and read addresses are
described in U. S. + 3U, 4Y, 1Y + 3V, 4Y, 1Y + 3V ... ) are applied   10
Patent No. 4,249,213, entitled "PICTURE-IN-PIC- to a video field memory
150, where they are stored  TURE TELEVISION RECEIVER" and U. S. Patent in
successive memory locations under the control   No. 4,139,860, entitled
"TELEVISION RECEIVER of timing and control signal generator 140. The
EQUIPPED FOR SIMULTANEOUSLY SHOWING memory 150 has separate input and
output ports     SEVERAL PROGRAMS". and consists of a grid of 4-bit storage
cells or  15   A demultiplexor or demux 160 separates the 4- locations,
which are organized as rows and col-    bit stream (4Y, 1Y + 3U, 4Y, 1Y +
3U, 4Y, 1Y + umns. There are a sufficient number of rows (e.g.,  3V, 4Y, 1Y
+ 3V ...) of digital samples at the full [err]or 256) and columns (e.g.,
210 or 1024) to hold  FSC rate into a stream  of 5-bit luma samples one
entire field of television signal (i.e., about [err] occurring at the FCS/2
rate and a stream of 3-bit 4-bit samples or nibbles).                    20
chroma samples (3U, 3U, 3V, 3V ... ) also occurring The timing and control
signal generator 140      at the FCS/2 rate. It is noted that the demux 160
provides a write address signal WAS and a read     and the mux 130 serve
complementary functions. address signal RAS. The write address signal WAS
In other words, the format of the output streams[err] includes a row
address and a column address. The   and C, of the demux 160 are the same
(but de- rqw address is reset once every field in response   25  layed and
sped up by N-to-1) as the format of the td the display vertical sync signal
VSS[err]and is   respective input streams[err]and[err]to the mux 130.
advanced once every N horizontal sync signal           The 5-bit
output[err]of the demux 160 is applied pulses HSS[err] where N (1, 2, 3 ...
) is the reduction  to a first input terminal of a mux 162. The 3-bit
factor. As indicated before, N is set equal to 1, 2, 3  output[err]of the
demux 160 is applied to a demux .. in the pix-in-pix mode, and is set equal
to 1 in  30  164, which is complementary to the mux 136. The the zoom mode.
demux 164 recombines the 3-bit MSB's and LSB's The column address is reset
once every hori-    of the [err] signals occurring at the FCS/2 rate zontal
line in response to the display horizontal  to reconstruct the respective
6-bit [err] sig- sync signal HSS[err] and is advanced once every N
nals, each occurring at the FCS/8 rate. The 6-bit pulses of the line-locked
clock signal FCS. Thus, It  35  signals[err] are applied to the second and
will be seen that the digital samples representing  third terminal of the
mux 162, respectively. the reduced-size inset picture (i.e., the subsampled
The mux 162 serves to insert the desired bor- secondary video signal) are
stored at successive   der and blanking signals into the respective luma
locations. For a 3-to-1 reduction, only one out of 3  and chroma signals
[err] at appropriate ccessive pixels and one out of 3 successive   40
times. A digital-to-analog (D/A) converter 164 con- horizontal lines are
stored in the memory 150.      verts the digital luma and chroma signals
[err] The 4-bit digital samples (4Y, 1Y + 3U, 4Y, 1Y   and [err] into  the
respective analog equivalent sig- + 3U, 4Y, 1Y + 3V, 4Y, 1Y + 3V ... ) are
read out  nals. An encoder 170 translates the analog luma from the memory
150 at appropriate times at the    and chroma signals [err] into a
composite full FCS rate at the direction of the timing control  45  video
signal in the NTSC format (representative of signal generator 140. The read
address signal RAS  the reduced-size inset picture) for application to the
includes both a row address and a column ad-       video switch 20. As
previously indicated, the video dress. The row address is reset once every
field in  switch 20, responsive to a fast switching signal response to the
display vertical synchronizing sig-  FST, applies the appropriate one of
the two video nal VSS[err] and is advanced once every pulse of the   50
signals - the primary video signal PVS and the display horizontal sync
signal HSS[err] The column    subsampled secondary video signal SVS' - to
the address is reset once every horizontal line in re-  display 28 to
produce a large picture with an inset sponse to the display horizontal sync
signal HSS[err]  image. A suitable device that can be employed as 



and is advanced once every pulse of the line-      the encoder 170 is the
integrated circuit HA11720 locked clock signal FCS.                      55
made by Hitachi. The timing and control signal generator 140        The
clock transfer circuit 124 will now be de- (1) counts pulses of the display
horizontal sync   scribed with the help of FIGURES 3-8. FIGURE 3 signal
HSSD relative to every pulse of the display  shows the clock transfer
circuit 124 in the block    11                EP 0 304 308 B1
12 diagram form. FIGURE 4 illustrates a reference     by at least one clock
period from the rising edge signal generating circuit. FIGURE 5 depicts an
ar-  250 of the horizontal sync component HSS[err] of the rangement for
generating a plurality of clocks for  secondary video signal SVS in the
manner shown se in the FIGURE 3 clock transfer circuit 124.     in FIGURE
6. FIGURES 6-8 are timing diagrams useful in under-   5   The four clock
signals [err] are generated standing the clock transfer circuit 124.
by a circuit 230 shown in FIGURE 5. It includes a An important feature of
the FIGURE 3 clock      synchronous 0-3 counter 232, which is reset to 00
transfer circuit 124 is that the arrangement pro-  in response to the
reference signal REF, and which vides sufficient time for the data to
change before it  is clocked by the SCS/N clock signal. As shown in is read
out regardless of the relative phase of the   io  FIGURE 6, the reset
signal R goes low for one skew-shifted clock signal SCS relative to the
phase  period of the SCS/N clock signal in response to the of the
line-locked clock signal FCS.               rising edge 250 of the
horizontal sync signal HSSs. In FIGURE 3, successive samples occurring
To this end, the apparatus 230 includes a pair of synchronously with the
skew-shifted clock signal   flip-flops 234, 236 and a NAND gate 238. The
SCS and at the SCS/N rate, are clocked into an   15  output [err] of the
first flip-flop 234 is applied to a input latch 200 by the respective
rising edges of  first input of the NAND gate 238 and to the D input the
SCS/N clock signal. The output of the input    of the second flip-flop 236.
The[err] output of the latch 200 is applied to a plurality of 4 interim
second flip-flop 236 is coupled to the second input latches 202, 204, 206
and 208, which are clocked   of the NAND gate 238. The output R of the NAND
by the respective clock signals [err]   and   20  gate 238 is applied to
the reset terminal of the [err] In the manner shown in FIGURE 6, the clock
synchronous counter 232. signals [err] occur synchro-            The
counter 232, in response to the SCS/N nously with the skew-shifted clock
signal SCS,     clock signal, generates the first clock signal [err] have a
frequency which is one fourth the frequency  which is the MSB of a 2-bit
count. A plurality of of the SCS/N clock signal, and have phases which   25
cascade-connected flip-flops 240, 242 and 244 are successively shifted by
an amount equal to one  coupled to the counter 232 respectively provide the
clock period of the SCS/N clock signal.            phase-shifted, second,
third and fourth clock sig- A 4-input mux 210, coupled to receive the
nals [err] with the timing shown in outputs of the four interim latches
202-208 and    FIGURE 6. responsive to a 2-bit control signal [err] applies
the   30  The 2-bit control signal [err] is generated by a output of one of
the four interim latches to an    second 0-to-3 synchronous counter 214,
which is output latch 212. The latch 212, responsive to the  loaded with a
starting count (e.g., 01) in response FCS/N clock signal, provides a stream
of digital   to the rising edge 250 of the horizontal sync signal samples
occurring synchronously with the line-       [err] and which is clocked by
the FCS/N clock locked clock signal FCS and at the FCS/N rate.  35  signal.
A circuit 220 used for generating a signal L The four clock signals [err]
and the control  that is applied to the counter 214 to load the signal
[err] are generated in response to a reference  starting address is similar
to the reset signal gen- signal REF, which is, in turn, derived by delaying
erating circuit 246 in FIGURE 5. the horizontal sync component HSS[err] of
the secon-       The circuit 220 includes a pair of flip-flops 224, dary
video signal SVS by at least one clock period.  40  226 and a NAND gate
228. The flip-flops 224 and As previously noted, the phase of the
skew-shifted  226 are clocked by the FCS/N clock signal. The clock signal
SCS is changed once every horizontal  waveforms for the load signal
generating circuit line in response to the HSSs signal. The delay of  220
are  similar to the FIGURE 6 waveforms for the one clock period ensures
that the rising edge 252  reset signal generating circuit 246 of FIGURE 5.
of the reference signal REF occurs after the transi-  45  Once the starting
address is loaded into the tion in the phase of skew-corrected clock signal
synchronous counter 214 in response to the hori- SCS is completed.
zontal sync signal HSSs, the counter advances the To this end, the HSSs
signal is applied to the  address bits applied to the mux 210 once every
data input of a D-type flip-flop 280 as shown in   pulse of the FCS/N clock
signal until the maximum FIGURE 4. The output Q of the first flip-flop 280
is  50  count (i.e. 11) is reached. The address bits are applied to the
data input of a second D-type flip-  then reset (i.e., 00) and counting is
continued (i.e., flop 282. Although the flip-flops 280 and 282 may  01, 10,
11, 00, 01 ...). As the address bits (i.e., 



be clocked by either one of the two reduced-rate   control signal C1)
applied to the multiplexor 210 clock signals FCS/N and SCS/N, they are
clocked    are stepped through the sequence of numbers 00, by the FCS/N
signal in the embodiment shown in  55  01, 10, 11 ... the outputs of
latches 202, 204, 206, FIGURE 4. The reference signal REF is available at
208 ... are successively applied to the output latch the Q output of the
second flip-flop 282. The rising  212. edge 252 of the reference signal REF
is delayed        The advantages of the FIGURE 3 clock transfer 7    13
EP 0 304 308 B1                        14 circuit 124 are two-fold:
(i.e., phase and frequency locked) to the horizontal Because the interim
latches 202 ... 208 are    sync component HSSD of the primary video signal
clocked by the clock signals [err]           PVS and a second clock SCS
that is phase locked which have a period equal to 4 times the       to the
horizontal synchronizing component HSSs of clock period, the data is stable
for 4 clock   5   the secondary video signal SVS, it is possible to periods
once it is clocked into the interim    reverse the relationship between the
two clocks. latches, and                                   For example, the
second clock SCS may be line * The system ensures sufficient time (i.e., at
locked to the horizontal sync component HSSs of least one clock period)
between the instants   the secondary video signal SVS and the system the
data is clocked into and clocked out of  10  clock FCS may be phase locked
to the horizontal the interim latches 202-208 for reasons ex-    sync
component HSS[err] of the primary video signal plained below in conjunction
with FIGURES 7    PVS. and 8. In the FIGURE 7 example, the rising edge 254
Claims of the SCS/N clock signal occurs just before the   is rising edge
252 of the reference signal REF, which,  1. A television (TV) signal
processing system for in turn, occurs just prior to the rising edge 256 of
use with a display device having a screen and the FCS/N clock signal. The
reset pulse R that         being responsive to a periodic raster synchro-
resets the clock signal generating circuit 230 (and    nizing component;
said system comprising: controls the writing of the data into the interim
20    a source of a video signal for generating a utches 202-208) extends
between the rising edges      picture on said screen; said video signal in-
258 and 260 of the SCS/N clock signal. The load        cluding a periodic
picture synchronizing com- pulse L that loads the starting address (01) in
the    ponent; cqunter 214 (and controls the reading of the data
means for generating a first clock signal; from the interim latches
202-208) extends between   25  and the rising edges 256 and 262 of the
FCS/N clock            means for synchronizing the phase of said signal.
first clock signal with the phase of said peri- The points in time at which
the data is written     odic raster synchronizing component; charac- into
arid read from the respective Interim latches     terized by: 202-208 are
shown in FIGURE 7 by cross marks   30          means coupled to receive
said first clock with the associated latch numbers given in paren-
signal and responsive to said periodic picture thesis next to them. It is
seen that there is a time   synchronizing component of said video signal
lapse (err) of about one clock period between the        for generating a
second clock signal (1) having Instant the data is clocked in and the
instant when    its phase adjusted once every period of said the data is
clocked out, which allows adequate data  35  periodic picture synchronizing
component to set-up time.                                           be in
phase alignment therewith, and (2) hav- FIGURE 8 depicts the other extreme
situation       ing the same period as said first clock signal where the
rising edge 274 of the SCS/N clock           between successive phase
alignments, signal occurs just after the rising edge 272 of the
means coupled to receive said video sig- ference signal REF, which, in
turn, occurs just  40  nal and responsive to said second clock signal after
the rising edge 276 of the FCS/N clock signal.   for developing a stream of
signal samples oc- The reset and load signals R and L occur as
curring synchronously with said second clock shown. It is noted that there
is a time duration (err) of  signal about two clock periods between the
time the data               clock  transfer means responsive to said is
latched in and the time it is latched out.  45     first and second clock
signals for translating As described above, the signal processing cir-
said stream of signal samples occurring syn- cuitry used for generating
special effects (e.g., pix-  chronously with said second clock signal into
a in-pix, TV guide, Fly's eye, zoom, etc.) employs       stream of signal
samples occurring synchro- two clocks: (1) a system clock that is locked to
the   nously with said first clock signal; and display, and (2) a
skew-shifted clock that is locked   50  memory means coupled to said clock 



to the horizontal sync component of the auxiliary      transfer means and
responsive to said first video signal, and which has the same period as the
clock signal for storing said signal samples system clock signal. The
circuitry utilized for im-  representative of said picture and for
providing, plementing the two clock system  - the skew or         at an
output port thereof, said stored signal phase shifter and the clock
transfer circuit - is  55  samples synchronously with said first clock
simple, reliable and relatively inexpensive.           signal. Although the
embodiment described herein employs a system clock FCS that Is line locked
2. The system defined in Claim 1 further includ- 8    13                 EP
0 304 308  B1   [err] circuit 124 are two-fold:
(i.e., phase and frequency locked) to the horizontal Because the interim
latches 202 .. 208 are     sync component HSSD of the primary video signal
clocked by the clock signals [err]               PVS and a second clock SCS
that is phase locked which have a period equal to 4 times the        to the
horizontal synchronizing component HSSs of clock period, the data is stable
for 4 clock    5   the secondary video signal SVS, it is possible to
periods once it is clocked into the interim     reverse the relationship
between the two clocks. latches, and                                    For
example, the second clock SCS may be line The system ensures sufficient
time (i.e., at    locked to the horizontal sync component HSSs of least one
clock period) between the instants   the secondary video signal SVS and the
system the data is clocked into and clocked out of  10  clock FCS may be
phase locked to the horizontal the interim latches 202-208 for reasons ex-
sync component HSSD of the primary video signal plained below in
conjunction with FIGURES 7     PVS. and 8. In the FIGURE 7 example, the
rising edge 254     Claims of the SCS/N clock signal occurs just before the
15 rising edge 252 of the reference signal REF, which,  1. A television
(TV) signal processing system for in turn, occurs just prior to the rising
edge 256 of    use with a display device having a screen and the FCS/N
clock signal. The reset pulse R that          being responsive to a
periodic raster synchro- resets the clock signal generating circuit 230
(and     nizing component; said system comprising: controls the writing of
the data into the interim   20      a source of a video signal for
generating a stiches 202-208) extends between the rising edges
picture on said screen; said video signal in- 258 and 260 of the SCS/N
clock signal. The load         cluding a periodic picture synchronizing
com- pulse L that loads the starting address (01) in the     ponent;
counter 214 (and controls the reading of the data           means for
generating a first clock signal; from the interim latches 202-208) extends
between   25  and the rising edges 256 and 262 of the FCS/N clock
means for synchronizing the phase of said signal.
first clock signal with the phase of said peri- The points in time at which
the data is written      odic raster synchronizing component; charac- into
and read from the respective interim latches       terized by: 202-208 are
shown in FIGURE 7 by cross marks   30           means coupled to receive
said first clock with the associated latch numbers given in paren-
signal and responsive to said periodic picture thesis next to them. It is
seen that there is a time    synchronizing component of said video signal
lapse (err) of about one clock period between the         for generating a
second clock signal (1) having instant the data is clocked in and the
instant when     its phase adjusted once every period of said the data is
clocked out, which allows adequate data  35  periodic picture synchronizing
component to set-up time.                                            be in
phase alignment therewith, and (2) hav- FIGURE 8 depicts the other extreme
situation        ing the same period as said first clock signal where the
rising edge 274 of the SCS/N clock            between successive phase
alignments, signal occurs just after the rising edge 272 of the
means coupled to receive said video sig- ference signal REF, which, in
turn, occurs just  40   nal and responsive to said second clock signal
after the rising edge 276 of the FCS/N clock signal.    for developing a
stream of signal samples oc- The reset and load signals R and L occur as
. synchronouslv with said second clock shown. It is noted that there is a
time duration (err) of about two clock periods between the time the data
[err]transfer  means responsive to said is latched in and the time it is
latched out.  45       first and  second clock signals for translating As
described above, the signal processing cir-       said stream of signal
samples occurring syn- cuitry used for generating special effects (e.g.,
pix-  chronously with said second clock signal into a in-pix, TV guide,
Fly's eye, zoom, etc.) employs        stream of signal samples occurring
synchro- 



two clocks: (1) a system clock that is locked to the    nously with said
first clock signal; and display, and (2) a skew-shifted clock that is
locked   so   rnemory means coupled to said clock to the horizontal sync
component of the auxiliary       transfer means and responsive to said
first video signal. and which has the same period as the      clocck signal
for storing said signal samples system clock signal. The circuitry utilized
for im-     representative of said picture and for providing, plementing
the two clock system  - the skew or          at an output port thereof,
said stored signal phase shifter and the clock transfer circuit - is  55
samples synchronously with said first clock simple, reliable and relatively
inexpensive.            signal. Although the embodiment described herein
employs a system  clock FCS that is line locked      2. The system defined
in Claim 1 further includ- 8    15                 EP 0 304 308 B1
16    [err] ing:                                                  - eine
Einrichtung zur Erzeugung eines er- a source of a primary video signal for
sten Taktsignales; und generating a full size primary picture on said
- eine Einrichtung zur Synchronisation der screen having said
first-mentioned picture dis-           Phase des ersten Taktsignales mit
der played as a reduced-size inset therein; said   5        Phase der
periodischen Rastersynchroni- primary video signal including a periodic
pri-          satlonskomponente; mary picture synchronizing component; and
means responsive to said periodic primary         - gekennzelchndt durch
picture synchronizing component of said pri-         - eine Einrichtung,
welche zum Erhalt des mary video signal for generating said periodic  10
ersten Taktsignales gekoppelt ist und ab- raster synchronizing component;
hangig von der periodischen Bildsyn- wherein said phase synchronizing means
chronisierkomponente des Video-Signa- locks the phase of said first clock
signal with         les ein zweites Taktsignal erzeugt, des- the phase of
said periodic picture synchroniz-          sen Phase einmal pro Perlode der
perlo- ing component of said primary video signal.  15         dischen
Bildsynchronisierkomponente so abgestimmt wird, daR es mit dieser in 3  The
system defined in Claim 2 wherein said               Phase liegt und das
dieselbe Perioden- phase synchronizing means additionally serves
dauer wie das erste Taktsignal zwischen to lock the frequency of said first
clock signal        aufeinanderfolgenden Phasenabgleichen to a harmonic of
the frequency of said periodic  20     aufweist; picture synchronizing
component of said pri-          - eine Einrichtung, welche zum Erhalt des
mary video signal.                                      Video-Signales
gekoppelt ist und abhan- gig von dem zweiten Taktsignal eine Fol- 4. The
system defined in Claim 3 wherein the                ge von
Signal-Abtastwerten bildet, die frequency of said first clock signal is
equal to  25    synchron mit dem  zwelten Taktsignal i   1374 times the
frequency of said synchroniz-             auftreten; ing component of said
primary video signal.           - eine TaktObertragungseinrichtung, wel-
che abh~ngig von dem ersten und dem 5. The system defined in Claim 1
wherein said               zweiten Taktsignal die Folge von Signal- first
clock signal is free running and wherein  30      Abtastwerten, die
synchron mit dem said periodic raster synchronizing signal is de-
zweiten Taktsignal auftreten In eine Folge rived from said free running
first clock signal         von Signal-Abtastwerten, die synchron so that it
is in phase alignment therewith.             mit dem  ersten Taktsignal
auftreten, Ubertrag/umsetzt; 6. The system defined in Claim 1 for producing
a   36     - eine - mit der Takt~bertragungseinrich- small inset picture
that is reduced with respect        tung gekopppelte - Speichereinrichtung,
to the full picture displayable on the said             welche abhangig von
dem ersten Taktsi- screen both in width and height by a factor of
gnal die Signal-Abtastwerte speichert, die N. where N is an integer;
wherein said system           bildrepr~sentativ sind und welche an ih-
further includes means for dividing said first  40      rem  Ausgangs-Port
die gespeicherten and second clock signals by said reduction
Signal-Abtastwerte synchron mit dem er- factor N to generate respective
first and sec-         slen Taktsignal zur Verfigung stellt. ond
reduced-frequency clock signals; wherein said sample developing means and
said clock     2. Svstery nach Anspruch 1, transfer means are responsive to
said reduced-  45  weiter gekennzeichnet durch frequency clock signals.
- eine Quelle von einem primfren Videosi- 



gnal zur Erzeugung eines Vollgr6ilen-Pri- PatentansprUche
marbildes auf dem Schirm; welcher das zuerst genannte Bild als darin
eingesetz- 1. Fernseh (TV)-Signalverarbeitungssystem, zur  50          tes,
in seiner GroIe reduziertes Buid an- Verwendung mit einem Anzeigegerat,
welches              zeigt; wobei das primare Video-Signal einen Schirm
aufweist und das abhangig von              eine periodische
Primarbild-Sychronisier- einer periodischen Rastersynchronkomponente
komponente aufweist; arbeitet, wobei das System aufweist:
- eine Einrichtung, welche abhangig von - eine Video-Signalquelle zur
Erzeugung  s5           der periodischen  Primarbild-Synchron- eines Bildes
auf dem Schirm, wobei das             sierkomponente des primaren Videosi-
Video-Signal eine periodische Bildsy-              gnales die periodische
Rastersynchroni- chronisationskomponente aufweist;
sierkomponente erzeugt; 9    17                EP  304 3083B1
18         c 1 1            1 - wobel die Phasen-Synchroneinrichtung
des moyens pour synchroniser la phase die Phase des ersten Taktsignales mit
dudit premier signal d'horloge avec la phase der Phase der periodischen
Bildsyn-           de  ladite composante de synchronisation chronkomponente
des primaren Videosi-         d'image periodique; gnals verriegelt (locks).
5       caract6rise par: des moyens couples pour recevoir ledit &I System
nach Anspruch 2,                            premier signal d'horloge et
sensibles & ladite ! dadureh gekennzelchnet,
composante de synchronisation d'image p6rio- daM die
Phasensynchronelnrlchtung zusatzlich       dique dudit signal video pour
generer un se- die Frequenz des ersten Taktsignales auf einer  70  cond
signal d'horloge (1) ayant sa phase ajus- Harmonischen der Frequenz der
periodischen         tee une fois a chaque p6riode de ladite corn-
Bildsynchronkomponente des Primbr-Videosi-         posante de
synchronisation d'image p~riodique gnales
pour Otre align~e en phase avec cette dernie- verriegelt.
re, et (2) ayant la meme periode que ledit 15      premier signal d'horloge
entre des alignements 4. System nach Anspruch 3,
en phase successifs; dadurch gekennzelchnet,
des moyens couples pour recevoir ledit daO die Frequenz das ersten
Taktsignales           signal video et sensibles audit second signal
1374mal der Frequenz der Synchronkompo-            d'horloge pour
ddvelopper un train d'echantil- nente des Primfiir-Videosignales
entspricht.  20  Ions du signal se produisant de fagon synchro- ne avec
ledit second signal d'horloge; System nach Anspruch 1,
des moyens de transfert d'horloge sensi- dadurch gekennzelchnet,
bles audit premier et second signal d'horloge dafl jenes erste Taktsignal
freilaufend Ist und    pour transformer ledit train d'dchantillons du das
perlodische Rastersynchronsignal von dem   25  signal se produlsant de
fagon synchrone avec freilaufenden ersten Taktsignal so abgeleitet
ledit second signal d'horloge en un train wird, daB es mit diesem in Phase
ist.              d'echantillons du signal se produisant de fagon synchrone
avec ledit premier signal d'horloge; 6. System nach Anspruch 1, zur
Erzeugung eines        et kleinen Einatzbildes, das in Breite und Ho1he
3o    des moyens de m~moire couples auxdIts pezUglich des gesamten auf dem
Schirm an-          moyens de transfert d'horloge et sensibles au-
zeigbaren Bildes reduziert ist, und zwar urn       dit premier signal
d'horloge pour enregistrer elnen Faktor N, wobei N ganzzahlig ist,
lesdits echantillons du signal repr~sentatifs de dadurch gekennzelchnet,
ladite image et pour fournir, A un accbs de daOl das System eine
Elnrichtung zum Teilen   36   sortie de ces derniers, lesdits 6chantillons
du der ersten und zweiten Taktsignale um den          signal enregistres de
fagon synchrone avec Reduktionsfakor N aufweist, um jeweilige erste
ledit premier signal d'horloge. und zweite - in ihrer Frequenz reduzierte -
Taktsignale zu erzeugen,                       2. Systeme d6fini selon la
revendication 1 in- wobei die Abtastwert-Erzeugungseinrichtung   40
cluant de plus: und die Takt-Obertragungseinrichtung abhan-           une
source d'un signal vid6o primaire pour gig von den in ihrer Frequenz
reduzierten Takt-    aenerer une image primaire de dimension signalen sind.
m ax';   sur ledit 4cran comportant ladite iniage ivientionn6e en premier
visualis6e dans 



Revendicatlons                                45      I'inage pirimaire
comme un insert de dimen- sion r6duite ; ledit signal video primaire in- 1.
Systeme de traitement de signal de television      cluant une composante de
synchronisation (TV) pour utilisation avec un dispositif de vi-    d'image
primaire periodique; et sualisation possedant un ecran et etant sensi-
des moyens sensibles a ladite composan- ble a une composante de
synchronisation   50      te de synchronisation d'image primaire periodi-
d'image periodique ; ledit systeme comprenant      que dudit signal vid6o
primaire pour gen~rer ladite composante de synchronisation d'image une
source de signal vid6o pour g~nerer        p~riodique; Jne image sur ledit
ecran ; ledit signal video        dans lequel lesdits moyens de synchroni-
incluant une composante de synchronisation   55    sation de phase
asservissent la phase dudit dMimage pdriodique;
premier signal d'horloge a la phase de ladite des moyens pour generer un
premier si-         composante de synchronisation d'image pdrio- gnal
d'horloge ; et                                dique dudit signal vid~o
primaire. 10    19                EP 0 304 3() B1                    20   |
INII|j|IIII1jIIIJI liii 11111 -                                 *
~~~~~~~~~~~~~~C   L   M   S* 3. Systbme selon la revendication 2 dans
loquel lesdits moyens de synchronisation de phase servant de plus a
asservir la frequence dudit v-  premier signal d'horloge a un harmonique de
la fr~quence de ladite composante de synchro-   5 nisation drimage
p6riodique dudit signal viddo primaire. !4. i; Systbme selon la
revendication 3 dans lequel la fr~quence dudit premier signal d'horloge est
10 egale & 1374 fois la frequence de ladite corn- posante de
synchronisation dudit signal vid~o primaire. 5. Systeme selon la
revendication 1 dans lequel  15 ledit premier signal d'horloge est libre et
dans lequel ledit signal de synchronisation d'image p6riodique est ddriv4
dudit premier signal d'horloge libre de fagon qu il soit on aligne- ment de
phase avec ce dernier.             20 6. Systbme selon ia revendication 1
pour produl- re une petite image d'insert qui est r6duite par rapport a
l'image maximale quo l'on peut vi- sualiser sur ledit 6cran, en largeur et
en hau-  25 tour d'un facteur N, ou N est un entier ; dans lequel ledit
systeme inclut, de plus, des moyens pour diviser ledit premier et second
signal d'horloge par ledit facteur de reduction N pour g6ndrer un premier
et second signal  30 d'horloge respectif de fr6quence r6duite ; dans lequel
lesdits moyens de developpement des 6chantillons et lesdits moyens de
transfert d'horloge sont sonsibles auxdits signaux d'hor- loge de fr~quence
r6duite.                 36 40 45 50 56    


