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(57) ABSTRACT 

In a television receiver comprising a horizontal deflection 
circuit (2) associated with a flyback transformer (9), the 
horizontal deflection circuit comprises a Switch (6) which is 
controlled by a control signal (Hdrive) generated by a 
deflection control circuit (1). The deflection control circuit 
generates a phase difference signal (Vcomp) which is a 
function of the phase difference of a horizontal Synchroni 
sation pulse and a flyback pulse and generates the control 
Signal (Hdrive) as a continuous function of the phase dif 
ference signal (Vcomp). The deflection circuit is further 
arranged to generate at least one discrete phase jump of the 
control signal (Hdrive) when the phase difference signal 
(Vcomp) lies outside of a range of preset values (Vlow, 
Vhigh). 

5 Claims, 6 Drawing Sheets 
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TELEVISION RECEIVER WITH 
HORIZONTAL DEFLECTION CIRCUIT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to a television receiver with a 

horizontal deflection circuit for cathode ray tube television 
receivers. 

2. Description of the Related Art 
FIG. 1 is a diagram of a control circuit 1 of a horizontal 

deflection circuit 2. 

The deflection circuit consists mainly of a horizontal 
deflection yoke coil 3 connected in parallel with a retrace 
capacitor 4, a yoke-current damper diode 5 and a NPN 
bipolar transistor 6 acting as horizontal output device. The 
emitter of transistor 6 and the anode of diode 5 are connected 
to ground. 

The collector of transistor 6 is connected to a Supply 
voltage 7 through the primary winding 8 of a flyback 
transformer 9. The secondary high voltage winding 10 of the 
flyback transformer 9 generates Voltage pulses (horizontal 
flyback pulses) Supplying the cathode ray tube anode (not 
illustrated). 

The base of transistor 6 is connected to an output of the 
integrated circuit 1 and is controlled by a horizontal deflec 
tion control signal referenced “Harive inverse”. 

The integrated circuit 1 synchronizes horizontal Synchro 
nization pulses in the Video Signal and the horizontal flyback 
pulses. It includes a comparator 11 comparing two signals, 
Vsaw and Vcomp. The former is derived from the horizontal 
Synchronization pulses (through a signal referenced 
PHI2tb), while the latter is derived from the horizontal 
flyback pulses and the horizontal Synchronization pulses 
(through a signal referenced PHI2ref). 

PHI2ref is generated by a decoder from an n-bit counter 
which is reinitialised by the leading edge of a horizontal 
Synchronization pulse in the Video signal. The decoder is 
programmed So that the Signal has a cyclic ratio of approxi 
mately 50%, but another ratio is possible. 

PHI2tb is generated by a logic circuit which will be 
explained in more detail later on in relation with FIG. 6. It 
contains pulses of a frequency which is approximately the 
double of the line frequency. 
A signal HFLYInt is generated from the horizontal flyback 

pulses by a hysteresis comparator 12, which generates a Step 
Signal for the duration of each flyback pulse. The use of 
hysteresis reduces the influence of noise. 

The signals HFLYint and PHI2ref are compared by a 
phase comparator 13 to yield a control Signal of a charge 
pump 14. The charge pump 14 charges or discharges a 
capacitor 15. The Voltage on this capacitor is the Signal 
Vcomp, which is fed to the negative input of comparator 11. 

PHI2tb is fed to the “Set input of an RS-latch 16. The 
output Q inverse of latch 16 controls the state of a Switch 
17. A current source 18 loads a capacitor 19 with a constant 
current. When closed, Switch 17 connects the middle point 
between current source 18 and capacitor 19 to ground, 
unloading capacitor 19. The Switch is open when Q inverse 
is Set. The Signal at this middle point is the Signal Vsaw, 
which is fed to the positive input of comparator 11. 

The middle point is also connected to the negative input 
of a comparator 20, which compares Vsaw to a constant 
voltage V. The output of this comparator 20 resets the 
RS-latch 16. 
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2 
The output of Vsaw/Vcomp comparator 11 is fed to a 

control logic and reshape circuit 21, whose output is the 
signal Harive inverse driving the base of transistor 6. The 
function of the circuit 21 is, among other tasks, to transform 
its input signal into a step signal. 
The operation of the control circuit 1 of FIG. 1 can be 

explained with the help of the diagrams of FIGS. 2 and 3. 
FIG.2 shows from top to bottom the control signal Hodrive 

of transistor 6, the current “I” in the deflection yoke and the 
flyback voltage “V fly back”. Harive is inverted (Hdrive 
inverse) to control the base of NPN transistor 6. Interval A 
represents the line tracing interval, while interval B repre 
Sents the horizontal blanking interval or flyback interval. 
During interval A, the yoke current I increases linearly. For 
negative values of I, the damper diode 5 conducts, while for 
positive values, the transistor 6 conducts. Interval C repre 
Sents the Signal on the base of the transistor. To allow proper 
current establishment, the active part (step C) of signal 
Hdrive is in advance on the instant at which the current I 
changes polarity. Interval D corresponds to the Storage time 
of the transistor. 
The horizontal Synchronization pulses of a composite 

Video baseband Signal (CVBS) trigger the leading edge of a 
pulse in the signal PHI2ref, which should be in phase with 
the maximum of the horizontal flyback pulses as illustrated. 
The diagrams of FIG.3 represent the Signals when in-phase 
Status is achieved. 

Rising edges on PHI2tb trigger charging of capacitor 19 
by current source 18. This is the constant positive slope X of 
the sawtooth of signal Vsaw. When Vsaw reaches the 
voltage level V, the RS-latch is reset, and Switch 17 closed, 
which leads to a rapid drop to ground of the Voltage Stored 
in the capacitor 19. Follows a period during which the stored 
Voltage remains at ground, until another rising edge on 
PHI2tb Sets the RS-latch 16 anew. 

Comparator 11 outputs a Zero-to-one transition each time 
when Vsaw becomes greater than Vcomp. The first zero 
toone transition triggers the active Harive Step through 
circuit 21, while the Second Zero-to-one transition resets this 
Signal to its inactive State. It can be seen immediately that the 
variation of the Vcomp comparison level will cause a phase 
change of the active Hodrive Step. 
The Vcomp Signal is adjusted in the following manner. 

Charge pump 14 is active only during flyback pulses 
(existence of step pulse in HFLYint) and charges capacitor 
15 starting from the leading edge of HFLYint, until the 
leading edge of PHI2ref. From that instant on until the end 
of the flyback pulse, capacitor is discharged. Charging and 
discharging currents have same intensity. 
When the flyback pulse is centered on the leading edge of 

PHI2ref, the charging and discharging times are equal. 
Consequently, the Voltage level of Vcomp before and after 
a pulse remains the Same. 

This is not true when the leading edge of PHI2ref is not 
in phase with the flyback pulse as described in the previous 
paragraph. When the pulse is in advance of PHI2ref, capaci 
tor 15 will be charged a longer time: the Vcomp comparison 
level will increase, causing a delay of the Harive step (shift 
to the right on the diagram), thus retarding the flyback pulse. 
Conversely, the flyback pulse is advanced when the Vcomp 
comparison level is reduced. 
Two sawteeth, X and Y, are shown on FIG. 4. The rising 

slope of sawtooth X is the same slope as on FIG. 3. Noise 
present on the slope induces a jitter on the triggering of the 
active Harive Step, as illustrated. Due to the presence of 
noise, the Harive Step may be triggered too early or to late. 
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The inventors have noted that a steeper slope X or Y will 
reduce the influence of noise on the jitter of the Harive 
Signal, but that a Steeper slope will also reduce the maximum 
amplitude of phase correction: it can be seen on FIG. 4 that 
the maximum correction Phi2 is greater than the maximum 
correction Phil. 

SUMMARY OF THE INVENTION 

The object of the invention is to propose a device which 
permits noise reduction while at the same time maintaining 
the phase correction amplitude. 

The invention concerns a television receiver comprising a 
horizontal deflection circuit associated with a flyback trans 
former. The horizontal deflection circuit is controlled by a 
deflection control circuit and comprises a Switch, the deflec 
tion control circuit comprising: 

a generator of a phase difference Signal which is a 
function of the phase difference of a horizontal Syn 
chronisation pulse and a flyback pulse, 

a generator of a control Signal of the Switch as a continu 
ous function of the phase difference Signal; and 

a generator of a at least one discrete phase jump of the 
control Signal when the phase difference Signal lies 
outside of a range of values. 

Since the duration of the slope of a sawtooth determines 
the maximum amount of the continuous phase correction on 
the control Signal of transistor 6, it is proposed to include a 
generator of discrete phase jumps of the Sawtooth, and thus 
of the control signal, in case the capacity of the continuous 
phase correction is exceeded. 

Thus, Steeper slopes can be used for the Sawtooth Signals, 
resulting in less jitter on the transistor (Switch) control 
Signal, without impairing the global phase correction. 

According to an embodiment of the invention, the gen 
erator of the control Signal of the Switch comprises a 
Sawtooth Signal generator and a comparator between the 
Sawtooth Signal and the phase difference Signal, the genera 
tion of the Sawteeth of Said Sawtooth Signal being triggered 
at given time intervals after a horizontal Synchronization 
pulse. 

According to an embodiment of the invention, a discrete 
phase jump is introduced by incrementing the given time 
intervals by a given value. 

According to an embodiment of the invention, the mag 
nitude of the phase jump is Smaller than the duration of the 
Slope of a Sawtooth. 

According to an embodiment of the invention, the gen 
erator of at least one phase jump has the behaviour of a 
hysteresis loop. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other characteristics and advantages of the invention will 
become apparent through the description of a non-limiting 
embodiment. The embodiment is illustrated by the enclosed 
figures, among which: 

FIG. 1 is a prior art horizontal deflection circuit; 
FIG. 2 is a first diagram illustrating Signals in the circuit 

of FIG. 1; 
FIG. 3 is a Second diagram illustrating Signals in the 

circuit of FIG. 1; 
FIG. 4 is a diagram illustrating the influence of noise in 

the generation of a horizontal deflection control Signal, and 
how this influence can be reduced; 
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4 
FIG. 5 is a diagram of Signals in the circuit according to 

the embodiment of the invention; 
FIG. 6 is a circuit according to the present embodiment of 

the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

It has been observed that the gentler the rising slope, the 
greater the amplitude of jitter due to noise of a given 
amplitude. Consequently, an increase of the Steepness of the 
Slope, as illustrated by slope of Signal Y in comparison to 
slope of signal X of FIG. 4, leads to a reduced jitter 
amplitude. 

If the Steepness of the rising slope is to be increased, the 
triggering of Such a slope by PHI2tb has to be modified in 
order for the Harive signal to be properly generated. The 
problem is that the amplitude of the phase correction of the 
Hdrive Step also diminishes with the Steepness of the posi 
tive Sawtooth slope. The phase correction may become 
insufficient in Some circumstances. 

According to the present embodiment, the Steepness of 
the Sawteeth Slopes is increased, and a Supplementary phase 
correction is added to the Sawteeth. 
The Steepness of the Slopes can be increased simply by 

increasing the intensity of the current of current Source 18. 
The principle of the discrete phase correction is illustrated 

by the diagram of FIG. 5. The slopes drawn in dotted lines 
show all possible discrete positions of a Sawtooth, i.e. all 
possible discrete phase adjustments. Only the first Sawtooth 
is illustrated, the Second Sawtooth being always generated a 
constant time interval after the first Sawtooth. 
The discrete correction of the phase depends on the 

voltage Vcomp. This voltage is compared to two constant 
Voltage levels, Vlow and Vhigh. A discrete phase adjustment 
is made only when Vcomplies outside of these bounds. The 
normal level of Vcomp (flyback and Synchronization pulses 
in phase) is half-way between Vlow and Vhigh. This average 
level is symbolized by a horizontal dash-dot line in FIG. 5. 
The corresponding edge of Harive is drawn in dotted 

lines. 

FIG. 5 illustrates the phase corrections for three consecu 
tive Video lines X, X-1 and X-2. 

For a video line X, Vcomplies below the average value for 
which no correction is necessary, but lies within the bounds 
defined by Vhigh and Vlow. Consequently, no phase jump is 
made Since the normal correction of the beginning of the 
Hdrive active Step is seen as Sufficient. This normal correc 
tion consists in this case in advancing the phase of the 
Hdrive step as compared to its usual position (dotted lines), 
as illustrated. 

For line X-1, the level of Vcomp moves to a value above 
the value Vhigh. A corresponding phase jump is pro 
grammed for the next line, i.e. X-2. For line X+1, the only 
correction is the normal delay of the Harive step introduced 
by the comparison between Vsaw and Vcomp. Nevertheless, 
the fact that Vcomp has exceeded Vhigh is memorised. 

For line X-2, the start of Vsaw is delayed by a discrete 
amount of time (which corresponds to the phase jump), by 
acting on the generation of the first pulse of PHI2tb. FIG. 5 
illustrates the case where the normal correction made during 
line X+1 brings back Vcomp to a value lying between the 
two bounds Vhigh and Vlow. In this case, there is no further 
phase jump of the Sawtooth: it will remain for Subsequent 
lines at the position it has for line X+2. 

If for line X+2, Vcomp still exceeds Vhigh, another 
discrete phase jump is introduced for line X+3. 
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It can be seen that the discrete phase correction has the 
behaviour of a hysteresis loop. Once a discrete phase jump 
into one direction has been made because Vcomp exceeds, 
respectively lies below, the upper, respectively the lower 
bound, a jump into the opposite direction is made only when 
Vcomplies below, respectively exceeds the other bound. 
The magnitude of the discrete phase jumps is a function 

of the magnitude of the continuous correction introduced by 
comparator 11, i.e. a function of the duration of the positive 
Slope of a Sawtooth. Phase jumps are chosen in Such a way 
that there is an overlap between the positive slopes of two 
consecutive Sawteeth, So as to avoid gaps in the phase 
correction. 

FIG. 6 is a diagram of a circuit according to the present 
invention and will be used to explain how the discrete phase 
jumps are generated. References in this figure which are 
identical to those of FIG. 1 correspond to similar elements. 

The circuit of FIG. 6 comprises two comparators 22 and 
23, comparing respectively the Signal Vcomp to the lower 
Voltage limit Vlow generated by a Voltage Source 24, and to 
the upper Voltage limit Vhigh generated by a Voltage Source 
25. 

The circuit further includes a pixel counter 26 clocked by 
a pixel clock CK and reset at the beginning of each Video 
line by the horizontal Synchronization pulse. According to 
the present embodiment, a Video line has a duration of 32 uS 
(for a 100Hz system), each line comprising 864 pixels. 
Counter 26 is thus a 10-bit counter. 

Two comparators 31 and 32 compare the content of 
counter 26 to two values. The first value corresponds to the 
State of counter 26 during which the first pulse of Signal 
PHI2tb Should exist. The Second value corresponds to the 
State of counter 26 during which the Second pulse of Signal 
PHI2tb is supposed to exist. The leading edge of each pulse 
of PHI2tb triggers the slope of a sawtooth in signal Vsaw. 
According to the present embodiment, the Second pulse is 
always generated 19 uS after the first pulse: the duration of 
the step of Harive is then constant. The value of 19 us is the 
value chosen for the present implementation, and depends 
on factorS Such as the characteristics of transistor 6. The 
value can of course be different for other implementations. 

The initial conditions are the following: the first pulse of 
PHI2tb is to be generated, in the absence of any discrete 
phase correction, X us after a horizontal Synch pulse, while 
the Second pulse is to be generated 19 uS later. Each 
increment of counter 26 corresponds to 32/864=0.037037. 
. . us, So the counter values to be detected can be easily 
determined. The value X may simply be Zero, or a value 
determined during previous runs. 
To generate these two values, the circuit includes an N bit 

up/down counter 29. The up/down counter is incremented 
when a clock signal is applied to its Increment (INC) input 
and decremented when a clock signal is applied to its 
Decrement (DEC) input. It is reset to its original value 
when a signal is applied to its reset input. 
A clock generator 30 receives the output signals of 

comparatorS 22 and 23. When the clock generator receives 
a leading edge from comparator 23, it generates a number Q 
of clock pulses on its output connected to the Decrement 
input of counter 29. When the clock generator receives a 
leading edge from comparator 22, it generates Q clock 
pulses on its output connected to the Increment input of 
counter 29. 
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6 
The number Q determines the value of each discrete phase 

jump. In the present example, each discrete phase jump 
corresponds to an advance or a delay of 1 us, i.e. 27 clock 
pulses. Of course, other values may be chosen. 
The two comparators 31 and 32 compare the state of 

counter 26 to either the content of up/down counter 29, or 
the content of this counter to which the value 
19/0.037037 . . . =513 has been added by adder 33. The 
outputs of comparators are combined by a two-input OR 34. 
The output of this OR represents the signal PHI2tb. 
What is claimed is: 
1. Device for a television receiver comprising a horizontal 

deflection circuit associated with a flyback transformer, Said 
horizontal deflection circuit being controlled by a deflection 
control circuit and comprising a Switch, the deflection con 
trol circuit comprising: 
means for generating a phase difference Signal which is a 

function of the phase difference of horizontal synchro 
nization pulses and flyback pulses; 

means for generating a control Signal of the Switch as a 
continuous function of the phase difference of Said 
phase difference Signal, 

Said means for generating a control Signal comprising a 
Sawtooth Signal generator and a comparator between a 
Sawtooth Signal generated by Said Sawtooth Signal 
generator and the phase difference signal, the Sawteeth 
of Said Sawtooth Signal being triggered at given time 
intervals after the horizontal Synchronization pulses, 
Said control Signal having a jitter amplitude; 

wherein Said control circuit further comprises 
means for generating at least one discrete phase jump 

of Said control Signal when Said phase difference 
Signal lies outside of a range of preset values; 

and means for generating a triggering signal compris 
ing pulses giving triggering times of the Sawtooth 
Signal, Said means for generating a triggering Signal 
comprising a pixel counter reset by the horizontal 
Synchronization pulses, an up/down counter incre 
mented or decremented of a given value correspond 
ing to the discrete phase jump when the phase 
difference Signal lies outside of the range of preset 
values, ane means for combining the outputs of the 
pixel counter and of the up/down counter into the 
triggering Signal. 

2. Device according to claim 1, wherein Said means for 
combining the outputs of the pixel counter and of the 
up/down counter comprise: 

a first comparator intended to compare a State of the pixel 
counter to a content of the up/down counter; 

and a Second comparator intended to compare Said State of 
the pixel counter to Said content of the up/down counter 
to which a value giving an expected delay between two 
pulses of the triggering Signal is added. 

3. Device according to claim 1, wherein Said control 
circuit further comprises means for reducing the jitter ampli 
tude of Said control Signal. 

4. Device according to claim 1, wherein the magnitude of 
the phase jump is Smaller than the duration of the slope of 
a Sawtooth. 

5. Device according to claim 1, wherein Said means for 
generating at least one phase jump have the behaviour of a 
hysteresis loop. 


