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Figure 1c 
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Figure 3 
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METHOD AND APPARATUS FOR RECOVERING 
VIDEO COLOR SUBCARRIER SIGNAL 

FIELD OF THE INVENTION 

[0001] This invention relates to systems for generating 
signals, and more particularly, to those systems Which 
recover the color subcarrier signal and horiZontal synchro 
niZation signal for digital video. 

BACKGROUND 

[0002] To convert an analog composite video signal into a 
digital video signal, the analog composite video signal must 
?rst be sampled by an analog-to-digital converter to create 
a digital composite video signal. The digital composite video 
signal is then converted by a digital video encoder to become 
digital component video. Techniques to convert an analog 
composite video signal into a digital component video signal 
are knoWn in the art. 

[0003] The digital component video signal is composed of 
a series of discrete, pixeliZed scan lines. Since there are a 
certain number of pixels per scan line and a certain number 
of scan lines per second encoding digital composite video a 
digital decoder requires a pixel clock. The pixel clock has 
frequency Fs that equals the number pixels per line times 
multiplied by the number of scan lines per second Fh. 

[0004] One of the difficult aspects of the encoding process 
in a digital video encoder is chroma demodulation. The 
chroma portion of an analog video signal placed on a color 
subcarrier signal Fsc With a frequency of 3.579545 MHZ. 
The hue (or color) value of pixel is determined by the phase 
difference of the color subcarrier signal during the pixel 
from a color burst reference signal. Television standards 
stipulate that the color subcarrier signal frequency be accu 
rate to Within +/—10 HZ. Inaccurate color subcarrier signal 
frequency precludes accurate reproduction of the color 
information. Therefore, a very accurate Fsc signal is 
required to demodulate chroma accurately. 

[0005] Unfortunately, a digital video encoder must Work 
With tWo separate signals With different frequencies: the 
pixel clock Fs and the color subcarrier signal Fsc. The 
standard pixel clock Fs and the color subcarrier signal Fsc do 
not have a simple integer multiple relationship. Moreover, 
since the input analog composite video signal is not likely to 
be stable (e.g., from VCR) there is likely to be a signi?cant 
variation in the horiZontal synchroniZation frequency Fh. If 
horiZontal synchroniZation frequency Fh varies, While the 
pixel clock frequency stays ?xed at Fs, some lines Will have 
more or less pixels than the other lines and there Will be 
inaccurate color demodulation. 

[0006] The conventional solution for maintaining a proper 
relationship betWeen the pixel clock Fs and the horiZontal 
synchroniZation frequency Fh is to use a phase-locked loop 
(PLL) that generates a pixel clock signal that is synchro 
niZed With the input video signal. The problem With using a 
PLL to generate a pixel clock is that a PLL is usually 
implemented as an analog circuit. Thus, it is dif?cult to 
integrate an analog PLL into a digital video encoder design. 
Digital PLLs exist but they are hard to design. 

[0007] If the problem of maintaining a proper relationship 
betWeen the pixel clock Fs and the horiZontal synchroniZa 
tion signal Fh is solved there still remains the problem of 
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generating an accurate color subcarrier signal With fre 
quency Fsc. The conventional solution for generating the 
color subcarrier signal has been to use a ratio counter. 

[0008] The ratio betWeen Fsc and Fs can be represented as 
the ratio p/q Where p and q are tWo integers. Since Fs is 
greater than Fsc, Whenever a pixel clock running at Fs 
completes one cycle, a clock generating Fsc Would have 
completed p/q of one cycle. Using a ratio counter, a clock to 
generate Fsc can be obviated because for every clock pulse 
from the pixel clock the ratio counter can be incremented by 
p. During each clock cycle, the output of the counter 
expresses the phase of the color subcarrier signal as a 
fraction of one period of the pixel clock’s frequency, Fsc. 
Thus, the contents of the counter can be used as an index to 
a look-up table containing the amplitude of a sine Wave for 
all possible values that can be stored in the counter. Using 
the look-up table, the phase can be translated to a corre 
sponding amplitude. 
[0009] A problem With generating the color subcarrier 
indirectly from a pixel clock is that the accuracy of the color 
subcarrier is very hard to control because the pixel clock is 
locked to the horiZontal synchroniZation signal Fh that may 
vary by +/—8%. Additionally, many errors can exist in 
different parts of the horiZontal timing recovery and clock 
generation circuits that also affect the accuracy of color 
subcarrier Fsc. For example, in a conventional design, the 
look-up table for a phase-to-amplitude translator requires at 
least 2048 entries and still carries up to +/—0.08% error that 
results in additional subcarrier phase error. Television stan 
dards stipulate that the color subcarrier frequency be accu 
rate to Within +/—10 HZ. Inaccurate subcarrier frequency 
precludes accurate reproduction of the color information. 

[0010] Thus, it Would be highly desirable to reproduce 
color more accurately and With circuitry less complicated 
than the mixed digital/analog PLL method. 

SUMMARY OF THE INVENTION 

[0011] An embodiment of the present invention provides a 
signal generator for generating a signal With a predetermined 
frequency. The signal generator includes a ?rst comparator 
for generating a ?rst error signal and a second comparator 
for generating a second error signal. The ?rst and second 
comparators are coupled to an oscillator con?gured to 
receive the ?rst and second error signals and generate the 
signal having a predetermined frequency. 

[0012] Another embodiment of the present invention pro 
vides a signal generator for generating a signal With a 
predetermined frequency. The signal generator includes a 
counter for generating a ?rst count, Q_last. The counter is 
coupled to a ratio counter Which generates a signal having a 
value less than or equal to Q_last. The contents of the ratio 
counter represent the phase of the signal having a predeter 
mined frequency. The ratio counter outputs the signal having 
a predetermined frequency. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The present invention is illustrated by Way of 
example, and not limitation, in the ?gures of the accompa 
nying draWings in Which: 

[0014] FIG. 1a illustrates a block diagram of a circuit that 
creates a 4*Fsc clock using a recovered horiZontal sync and 
recovered color subcarrier to maintain synchroniZation; 



US 2002/0047924 A1 

[0015] FIG. 1b illustrates a block diagram of one possible 
horizontal synchronization comparator circuit; 

[0016] FIG. 1c illustrates a block diagram of one possible 
color subcarrier comparator circuit; 

[0017] FIG. 2 illustrates a block diagram of a digital video 
decoding system employing the signal generator of FIG. 1; 

[0018] FIG. 3 illustrates a ?xed pixel clock based color 
subcarrier generation circuit. 

DETAILED DESCRIPTION 

[0019] Amethod and apparatus for generating signals used 
for video processing is disclosed. In the folloWing descrip 
tion, for purposes of explanation, speci?c nomenclature is 
set forth to provide a thorough understanding of the present 
invention. HoWever, it Will be apparent to one skilled in the 
art that these speci?c details are not required in order to 
practice the present invention. For example, the present 
invention has been described With reference to NTSC video 
standard. HoWever, the same techniques can easily be 
applied to other video standards such as the PAL and 
SECAM video standards. 

A Color Subcarrier Frequency Based Pixel Clock 

[0020] FIG. 1a illustrates a signal generator 110 Which is 
in accordance With the present invention. The signal gen 
erator 110 of FIG. 1a is used to generate an output signal 
With a frequency that is an integer multiple N of the 
television color subcarrier frequency Fsc. In the NTSC 
video standard, the color subcarrier frequency Fsc is de?ned 
as 3.579545 MHZ. The integer multiple N is chosen to be 
large enough such that the output N*Fsc signal can be used 
as a pixel clock for sampling pixels. 

[0021] In the embodiment of FIG. 1a, the signal generator 
110 generates a signal that is four times the color subcarrier 
frequency (N=4), thus the output signal is: 

4*Fsc=14.31818 MHZ 

[0022] The 4*Fsc signal is generated by a digitally con 
trolled oscillator 12. The digitally controlled oscillator 12 is 
controlled by tWo different control loops: a horizontal sync 
control loop and a color subcarrier control loop. Each 
control loop uses a comparator to supply an error signal to 
the digitally controlled oscillator 12. 

[0023] Horizontal Synchronization Control Loop 

[0024] The horizontal sync control loop compares the 
horizontal synchronization recovered from an input video 
signal With a horizontal synchronization pulse that is gen 
erated using the 4*Fsc output signal. 

[0025] To recover the horizontal synchronization from the 
input video signal, the digitized input video signal is ?rst 
passed through a loW pass ?lter 121 to remove the higher 
frequency components. Then, the ?ltered signal is processed 
by a zero crossing adjuster 125 such that the horizontal 
synchronization pulse is at the zero point. 

[0026] To generate a horizontal synchronization pulse 
from the 4*Fsc output signal, a ?xed relationship betWeen 
the 4*Fsc pixel clock and the horizontal synchronization 
pulse is used. Speci?cally, since the input video signal Will 
be sampled using 4*Fsc as a pixel clock, a horizontal 
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synchronization pulse can be generated by dividing the 
4*Fsc pixel clock by the number of pixels in a line. 

[0027] In the NTSC standard, the video frame rate is 59.94 
frames per second Wherein each video frame comprises 525 
video scan lines. Each video frame is built up of tWo 
interlaced ?elds that are interlaced at a ratio of 2:1. There 
fore, the horizontal synchronization frequency, Fh, is 
de?ned as 

Fh=59.94*(525/2)=15734.25 Hz 

[0028] Thus, the number of pixels per scan line (HCNT) 
in a system clocked by a 4*Fsc pixel clock is de?ned as 
folloWs: 

HCNT=N*Fsc/Fh 

HCNT=(14.31818 MHz)/15734.25 Hz 
HCNT=91O 

[0029] Thus, to generate a horizontal synchronization 
pulse using the 4*Fsc output signal, the 4*Fsc output signal 
is applied to a pixel counter 114 that counts to a predeter 
mined horizontal pixel count (HCNT) value of 910 pixels 
per scan line. 

[0030] Referring again to FIG. 1a, pixel counter 114 is 
driven by the digitally controlled oscillator 112 that is 
generating 4*Fsc frequency signal. The pixel counter 114 
counts up to HCNT and generates a horizontal synchroni 
zation pulse When it reaches HCNT. (The pixel counter 114 
Wraps back to zero for the next count.) The horizontal 
synchronization comparator 116 compares the horizontal 
synchronization pulse generated using the 4*Fsc output 
signal With a horizontal synchronization signal recovered 
from the analog video source. The horizontal synchroniza 
tion comparator 116 generates a horizontal synchronization 
phase error signal that is used to adjust the digitally con 
trolled oscillator 112. 

[0031] FIG. 1b illustrates one possible horizontal syn 
chronization comparator 116 implementation. In the imple 
mentation of FIG. 1b, the horizontal synchronization pulse 
generated from the 4*Fsc signal is processed With a 
Weighted sampling factor ROM 150. The Weighted sampling 
factors Will cause the processed signal to generate a positive 
value if the horizontal synchronization pulse generated from 
the 4*Fsc is behind the horizontal synchronization pulse 
recovered from the video signal and a negative value if the 
horizontal synchronization pulse generated from the 4*Fsc 
is ahead of the horizontal synchronization pulse recovered 
from the video signal. This value is accumulated in register 
165 that generates the horizontal synchronization phase 
error signal. 

[0032] Color Subcarrier Control Loop 

[0033] The color subcarrier control loop compares a color 
subcarrier signal recovered from an input video signal With 
a color subcarrier signal that is generated using the 4*Fsc 
output signal. As previously set forth, the digitally controlled 
oscillator 112 generates a signal having a frequency of four 
times the color subcarrier signal (4*Fsc). Thus, to generate 
the Fsc color subcarrier signal, a simple divide by four is 
performed by frequency division circuit 118. 

[0034] The color subcarrier signal is recovered from input 
video signal by logically AN Ding the input signal during the 
“back porch” of the vertical synchronization pulse. Speci? 
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cally, the digitally sampled video signal is ?rst adjusted by 
Zero crossing adjuster 130 such that the “back porch” Where 
the color subcarrier reference signal is placed is at the Zero 
point. Then, adjusted signal is logically ANDed by AND 
gate 140 With a burst signal that is active during the “back 
porch.” The recovered color subcarrier reference signal is 
then provided to comparator 120. Comparator 120 compares 
the color subcarrier reference signal recovered from the 
input video signal With the Fsc output of the frequency 
division circuit 118 and generates a color subcarrier phase 
error signal. The color subcarrier phase error signal is used 
to adjust the digitally controlled oscillator 112. 

[0035] FIG. 1c illustrates one possible color subcarrier 
comparator 120 implementation. In the implementation of 
FIG. 1c, the Fsc color subcarrier signal generated from the 
4*Fsc signal. The 4*Fsc signal is processed With a cosine 
translator 171 to generate the Fsc color subcarrier signal. 
The translated color subcarrier is then multiplied With the 
gated color burst signal from the video input. The output 
value is accumulated in register 175 Which generates the 
color subcarrier phase error signal. The color subcarrier 
phase error signal can be further processed by a loop ?lter 
177 to ?lter out the high frequency components. 

[0036] Thus, referring back to FIG. 1a, the oscillator 112 
receives both a horiZontal synchroniZation phase error signal 
and a color subcarrier phase error signal. The horiZontal 
synchroniZation phase error signal and the color subcarrier 
phase error signal are used to produce an accurate 4*Fsc 
signal that remains synchroniZed With the input video signal. 
Thus, if the input video signal varies from the published 
standard, the generate 4*Fsc signal Will vary accordingly. 
The 4*Fsc signal can be used as a pixel clock for sampling 
pixels. 
[0037] Unlike the prior art devices that use a pixel clock 
locked to the horiZontal synchroniZation signal to generate 
the subcarrier signal, the present invention enjoys more 
accurate color reproduction by generating directly a signal 
With a frequency Which is a predetermined integer multiple 
of the color subcarrier frequency and locking it to both the 
horiZontal synchroniZation signal and the color burst video 
signal. The prior art devices use a look-up ROM table for 
phase to amplitude translation Which, at 2048 entries, have 
up to +/—0.08% error in amplitude Which results in inaccu 
rate color subcarrier frequency signal generation. By gen 
erating a pixel clock signal Which has a frequency that is an 
integer multiple N of the color subcarrier frequency Fsc, the 
N*Fsc pixel clock signal can be easily and accurately 
transformed into a signal having the color subcarrier fre 
quency by dividing by a factor of N. Moreover, unlike the 
prior art devices that use a phase-locked loop to generate the 
pixel clock, the present invention enjoys the simplicity and 
ease of implementation afforded by a purely digital design. 

[0038] Application of the Signal Generator 

[0039] FIG. 2 illustrates an application of the present 
invention. A digital video encoding system 230 includes an 
analog-to-digital converter 232, the signal generator 110 of 
FIG. 1a, a digital video encoder 234, a horiZontal scaler 236, 
and a FIFO memory 238. The signal generator 110 generates 
a four times color subcarrier frequency signal (4*Fsc) as 
previously set forth. The analog-to-digital converter 232 
receives an analog composite video signal from an analog 
video source and the four times color subcarrier frequency 
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signal (4*Fsc). The analog-to-digital converter 232 samples 
the analog composite video signal at a frequency four times 
the color subcarrier frequency and generates digital com 
posite video. 

[0040] The digital composite video and the four times 
color subcarrier frequency signal (4*Fsc) are applied to the 
digital decoder 234. The digital decoder 234 uses the four 
times color subcarrier frequency signal (4*Fsc) as a pixel 
clock and generates a digital component video output. 

[0041] The digital component video is composed of pix 
eliZed scan lines and is applied to the horiZontal scaler 236. 
The four times color subcarrier frequency signal is also 
applied to the horiZontal scaler 236. The horiZontal scaler 
236 generates a Write signal, FCLK, to the memory 238 
Which stores the pixeliZed scan lines. The frequency With 
Which an FCLK is generated depends upon the level of 
scaling needed to go from the pixels generated by the 
sampling process to the pixels used by the host system’s 
display (not shoWn). 
[0042] For example, at a sampling frequency of four times 
the color subcarrier frequency (3.579545 MHZ) and a hori 
Zontal synchroniZation frequency, Fh, of 15734.25 HZ 910 
pixels are generated per line. Of these 910 pixels only 768 
pixels are visible since the other 142 pixels occur during the 
horiZontal blanking period and are thus invisible. All the 
invisible pixels are automatically skipped by de-asserting 
FCLK during the horiZontal blanking period. For square 
pixel video, only 640 visible pixels in each line are Written 
into the FIFO memory 238. These 640 pixels are generated 
from the original 768 pixels by the horiZontal scaling 
process of the horiZontal scaler 236, and 640 FCLKs are 
generated to Write 640 pixels into the FIFO memory 238. If 
the host system’s display is able to process all 768 pixels, a 
20% up scaling is achieved Without additional hardWare 
cost. 

A Fixed Pixel Clock Based Video Decoder 

[0043] FIG. 3 illustrates another video processing circuit. 
The video processing circuit of FIG. 3 operates using a ?xed 
pixel clock frequency, but the number of pixels sampled per 
line varies dependent upon the input video signal. The 
timing of the input video signal is determined by recovering 
the horiZontal synchroniZation from the input video signal. 

[0044] Referring to FIG. 3, an input video signal is 
digitiZed by an analog-to-digital converter 305. The analog 
to-digital converter 305 is clocked by a ?xed pixel clock 
signal that is generated from a crystal 310 or another stable 
clock signal generator. The digitiZed video signal is ?ltered 
by a loW pass ?lter 307 and processed by a horiZontal 
synchroniZation detector 315 that detects When the input 
video signal completes a scan line. 

[0045] During each scan line, a pixel counter 352 counts 
the number of the number of pixels that exist on that scan 
line according to the ?xed pixel clock signal generated by 
crystal 310. The pixel counter 352 is reset back to 1 When a 
horiZontal synchroniZation indication occurs on the input 
video signal as detected by the horiZontal synchroniZation 
detector 315. Since the timing of the input video signal Will 
vary, the number of pixels per scan line Will vary accord 
ingly. To prevent an over?oW, the pixel counter 352 must be 
able to count at least 20% more than the normal number of 
pixels per line. 
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[0046] At the end of each scan line, When a horizontal 
synchronization indication occurs, the contents of the pixel 
counter 352 Will be latched into and HCNT_Last latch 321 
that stores the number of pixels on the previous scan line. 
The number of number of pixels on the previous scan line is 
multiplied by multiplier 323 to generate a q_last signal. The 
q_last signal Will be used to perform Quadrature Subcarrier 
Generation. 

[0047] In a standard NTSC video system, the ratio of color 
subcarrier frequency Fsc to horiZontal synchroniZation fre 
quency Fh (Fsc/Fh) can be expressed as the ratio of tWo 
integers, p/2. For an NTSC system, the ratio Fsc/Fh equals 
455/2. There is also an even integer relationship betWeen the 
pixel frequency Fs and the horiZontal synchroniZation fre 
quency Fh, name Fs =(pixels/line)* Fh. In square pixel 
system using the NTSC video standard, the relationship is 
Fs=780* Fh. Thus, the ratio betWeen the color subcarrier 
frequency Fsc and the pixel clock frequency Fs is Fsc/Fs= 
p/(2*(pixels/line)). 
[0048] In the present system, the number of pixels per line 
varies depending upon the input video signal. Thus, the ratio 
Will vary in the present system. Speci?cally, ratio betWeen 
the color subcarrier frequency Fsc and the pixel clock 
frequency Fs is Fsc/Fs in the present system can be de?ned 
as p/(2*HCNT_Last)) or p/q_last. 

[0049] FIG. 3 illustrates hoW the q_last value is used to 
generate a color subcarrier Fsc. Referring to FIG. 3, q_last, 
the pixel clock, and the previous output are all are applied 
to modulo divide accumulator 354. Since Fs is greater than 
Fsc, Whenever the pixel clock running at Fs completes one 
cycle, a clock generating Fsc Would have completed a 
fraction, p/q_last, of one cycle of the pixel clock. Using the 
modulo divide accumulator 354, a clock to generate Fsc can 
be obviated because for every clock pulse from the pixel 
clock the modulo divide accumulator can be incremented by 
p. The contents of the modulo divide accumulator 354 
represent the phase of the color subcarrier signal having a 
frequency Fsc. The contents of the modulo divide accumu 
lator 354 are controlled by these equations: 

Q..=Q..-1+P—qJaSI if (Qni?méqilasl; 

[0050] The contents of the modulo divide accumulator 354 
is applied to a Phase to Amplitude translator 360. The Phase 
to Amplitude translator 360 uses the contents of the modulo 
divide accumulator 354 as an index into a look-up table 
containing the amplitude of a sine Wave for an Fsc color 
subcarrier signal. 

[0051] For further re?nement, the color subcarrier signal 
is applied to a color subcarrier comparator 360. A color 
subcarrier signal recovered from the digitiZed input video 
signal is also applied to the color subcarrier comparator 360. 
The color subcarrier comparator 360 generates an color 
subcarrier phase error signal. The color subcarrier phase 
error signal is used to adjust the p value used in the modulo 
divide accumulator 354 to compensate for the mismatch 
betWeen the recovered color subcarrier signal and the color 
subcarrier signal produced by the modulo divide accumu 
lator 354. The color subcarrier comparator 360 may be 
implemented as illustrated in FIG. 1c. 

[0052] Thus, a novel system for recovering a color sub 
carrier signal from video signal has been disclosed. 
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Although discussed With reference to speci?c embodiments 
and the accompanying illustrations, it should be appreciated 
that the present invention is applicable to a variety of carrier 
recovery systems. Accordingly, the invention should only be 
measured in terms of the claims Which folloW. 

What is claimed is: 
1. A signal generator, said signal generator comprising: 

a horiZontal sync comparator, said horiZontal sync com 
parator con?gured to receive a reference horiZontal 
sync signal and a generated horiZontal sync signal to 
generate a horiZontal sync error signal; 

a color subcarrier comparator, said color subcarrier com 
parator con?gured to receive a reference color subcar 
rier signal and a generated color subcarrier signal to 
generate a color subcarrier error signal; and 

an oscillator coupled to the horiZontal sync comparator 
and the color subcarrier comparator, said oscillator 
con?gured receive the horiZontal sync error signal and 
the color subcarrier error signal, said oscillator con?g 
ured to generate an output signal. 

2. The signal generator of claim 1, Wherein the output 
signal has a frequency that is substantially a predetermined 
integer multiple of a color subcarrier signal. 

3. The signal generator of claim 1, Wherein the output 
signal has a frequency that is four times the color subcarrier 
signal. 

4. The signal generator of claim 1, Wherein the signal 
generator further comprises: 

a pixel counter having an input for receiving the output 
signal and con?gured to generate said reference hori 
Zontal sync signal When the pixel counter reaches a 
predetermined count; and. 

5. The signal generator of claim 1, Wherein the signal 
generator further comprises: 

a divider having an input for receiving said output signal 
and con?gured to generate a color subcarrier signal. 

6. The signal generator of claim 1, Wherein the horiZontal 
sync comparator comprises: 

a Weighted sampling factors ROM coupled to the counter, 
the Weighted sampling factors ROM con?gured to 
generate Weighting factors; 

a multiplier coupled to the Weighted sampling factors 
ROM, the multiplier con?gured to generate a product 
of the Weighting factors and the reference horiZontal 
sync signal; and 

an accumulator coupled to the multiplier, the accumulator 
con?gured to generate the horiZontal sync error signal. 

7. The signal generator of claim 1, Wherein the ?rst 
comparator comprises: 

a multiplier coupled to the divider, the multiplier having 
an input for receiving the ?fth signal and con?gured to 
generate a product of the ?fth signal and the ?rst signal; 

an accumulator coupled to the multiplier, the accumulator 
con?gured to receive the product and con?gured to 
generate a sixth signal; and 

a loop ?lter coupled to the accumulator; the loop ?lter 
con?gured to receive the sixth signal and con?gured to 
output the ?rst error signal. 
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8. A method for generating a video clocking signal 
comprising the steps of: 

producing an output video clocking signal from an oscil 
lator, 

receiving a reference video signal; 

generating a ?rst error signal by comparing a ?rst aspect 
of said reference video signal With a ?rst aspect of said 
output video clocking signal; 

generating a second error signal by comparing a second 
aspect of said video reference signal With a second 
aspect of said video clocking output signal; and 

adjusting said oscillator using the ?rst error signal and the 
second error signal. 

9. The method of claim 8, Wherein the output signal has 
a frequency that is a predetermined integer multiple of a 
color subcarrier frequency. 

10. The method of claim 9, Wherein the output signal has 
a frequency Which is four times a color subcarrier frequency. 

11. The method of claim 8, Wherein the step of generating 
the second error signal further comprises: 

generating a horiZontal sync signal from a counter; 

generating Weighted sarnpling factors; and 

producing a product of the Weighted sarnpling factors and 
the horiZontal sync signal. 

12. The method of claim 8, Wherein the step of generating 
a ?rst error signal further comprises: 

dividing the output video signal by a predetermined 
integer factor to produce a color subcarrier signal; and 

comparing said color subcarrier signal With a color burst 
from said reference video signal. 

13. A video signal generator, said video signal generator 
comprising: 

a ?Xed piXel clock generator; 

a counter coupled to said ?Xed piXel clock generator, said 
counter con?gure to count a number of piXels during 
each horiZontal scan line of a reference video signal; 

a ratio counter coupled to the counter, the ratio counter 
con?gured to generate a phase signal; and 

a phase to arnplitude converter, said phase to arnplitude 
converter receiving said phase signal to generate an 
output color subcarrier signal. 
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14. The video signal generator of claim 13 further corn 
prising: 

a phase cornparator coupled to the ratio counter, the phase 
cornparator con?gured to receive the output color sub 
carrier signal and the reference video signal and con 
?gured to generate an color subcarrier error signal. 

15. The signal generator of claim 13, Wherein the ratio 
counter receives tWice the number of piXels received during 
the previous horiZontal scan line. 

16. The signal generator of claim 13, Wherein the phase 
cornparator compares a color burst signal from the reference 
video signal With the output signal. 

17. The signal generator of claim 13, Wherein the ?Xed 
piXel clock generator generates a signal having a frequency 
of 12.27 MhZ. 

18. A signal generator, comprising: 

a ?rst input for receiving a horiZontal synchroniZation 
signal; 

a second input for receiving a color burst signal having a 
color subcarrier frequency; 

a ?rst output for outputting a ?rst signal having a fre 
quency Which is a predetermined integer multiple of the 
color subcarrier frequency. 

19. The signal generator of claim 18, Wherein the signal 
generator further comprises: 

a ?rst phase cornparator coupled to the ?rst input, the ?rst 
phase cornparator con?gured to generate a ?rst error 
signal; 

a second phase cornparator coupled to the second input, 
the second phase cornparator con?gured to generate a 
second error signal; 

an oscillator, the oscillator con?gured to receive the ?rst 
and second error signals, and the oscillator including 
the ?rst output; and 

a divider coupled to the ?rst phase cornparator, the divider 
con?gured to receive the ?rst signal and con?gured to 
generate a second signal having a frequency Which is a 
predetermined integer fraction of the ?rst signal; 

a counter, the counter con?gured to receive the ?rst signal 
and con?gured to generate a third signal for input to the 
second phase cornparator. 


