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(57) ABSTRACT 

In computer monitors having a picture tube, it may be seen 
that a Small white picture area is displayed with the same 
white value as a large white picture area. If it were intended 
to achieve the same result for a television receiver with a 
picture tube, a Voltage Supply is necessary in which the 
power is permitted to fluctuate between 60 and 300 watts 
given a stable output voltage. 
On account of the lower luminous efficiency, this effect 
would have considerably intensified repercussions on the 
power consumption of plasma Screens. 

The invention is based on the object of providing a simpli 
fied method for regulating the picture power in a television 
receiver. 

The method according to the invention is distinguished by 
the following Steps. The power consumption of the picture 
power is obtained by the video voltage R, G, B. The video 
Voltage is converted into an information item which is then 
a measure of the picture power. This information item is 
Subsequently fed to two regulating loops. In the fast loop, the 
value of the picture power in a short period of time is 
averaged. The fast loop, that is to Say the fast regulation, 
ensures fast falling of the amplitude of the picture power for 
the case where a large number of lines are displayed 
completely white. This serves to ensure that the power 
consumption, which is defined beforehand, is not exceeded. 

15 Claims, 14 Drawing Sheets 
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METHOD FOR REGULATING THE 
PICTURE POWER IN A TELEVISION 

RECEIVER 

The invention is based on a method for regulating the 
picture power in a television receiver. 

BACKGROUND OF THE INVENTION 

In computer monitors having a picture tube, it may be 
Seen that a Small white picture area is displayed with the 
Same white value as a large white picture area. If it were 
intended to achieve the Same result for a television receiver 
with a picture tube, a Voltage Supply is necessary in which 
the power is permitted to fluctuate between 60 and 300 watts 
given a stable output Voltage. 

For televisions with picture tubes there is a solution in that 
the average value of the beam current is measured. The 
larger this average value is, the more the contrast and the 
brightness of the picture are reduced. If Separately regulated 
high-voltage generators are used, this regulating principle 
can no longer be used Satisfactorily. 

In television receivers with plasma Screens, on account of 
the lower luminous efficiency, this effect would have con 
siderably more Severe repercussions on the power consump 
tion. In addition, the known Solutions cannot be transferred 
to television receivers with plasma Screens. 

SUMMARY OF THE INVENTION 

The invention is based on the object of providing a 
Simplified method for regulating the picture power in a 
television receiver. This object is achieved by means of the 
features of the invention which are specified in the claims. 
Advantageous developments of the invention are specified 
in the Subclaims. 

The inventive method for regulating the picture power in 
a television receiver having a Video processor which has a 
control input which receives an input signal and which emits 
an output signal, having a converter circuit, having a control 
unit and having a comparator circuit, is characterized in that 
the converter circuit monitors the output signal of the Video 
processor and converts it into a picture power Signal, in that 
the picture power Signal is fed to the comparator circuit via 
the control unit, in that the comparator circuit performs a 
comparison with a predetermined desired value, and, in the 
event of deviations from the desired value the picture power 
is changed by way of the control input. 

It is advantageous in this case that the power consumption 
of the picture power is obtained using the Video Voltages R, 
G, B. The Video Voltages are converted into an information 
item which is then a measure of the picture power. This 
information item is preferably a Voltage value. This infor 
mation item is Subsequently fed to two regulating loops. In 
the fast loop, as dynamic regulation, the value of the picture 
power is determined during a short time period, for example 
one millisecond. The fast loop, that is to say the fast 
regulation, ensures fast falling of the amplitude of the 
picture power for the case where a large number of lines are 
displayed completely white. This Serves to ensure that the 
maximum power consumption, which is defined beforehand, 
is not exceeded. 

In the Slow loop, as Static regulation, the picture power is 
determined during a relatively long time period, for example 
a few milliseconds. The slow loop does not react to the 
dynamic range of the picture as Such, but rather is intended 
to control the total white value and thus the total picture 
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2 
power of the pictures to be displayed. In other words the fast 
loop is for dynamic, horizontal rate regulation and the slow 
loop is for Static, Vertical rate regulation. It is possible 
additionally to use a further slower loop in order to form 
protection for the electronic components against overtem 
perature and/or ageing effects. On account of these loops, the 
regulating principle according to the invention permits a 
high dynamic range of the picture and reduces the outlayS 
which would otherwise be necessary in order to provide a 
Voltage Supply with Similar criteria. 
A desired value is predetermined for the picture power in 

the circuit for the regulation. This desired value can be Set 
by the manufacturer and/or by the user, there being a 
maximum value which is not Supposed to be exceeded. 

In the Simplest case, the Solution of the invention is Such 
that only the fast loop is used, which loop can also be 
referred to as control unit. 
One advantage of the Solution according to the invention 

is the fact that the picture power and thus the peak luminance 
value can be reduced during a field. A reduction can be 
performed to an extent Such that the critical region for the 
maximum power consumption is not reached. That is to Say 
that if the fast loop detects that the picture power rises 
excessively greatly or assumes an excessively high value 
during a plurality of lines, a regulating Signal passes from 
this fast loop via a comparator to the contrast control input 
of the Video processor, which then reduces the Video Voltage 
R, G, B, thereby rapidly decreasing the picture power. 

If the Slow loop detects that the picture power is too high 
during a plurality of fields, the regulation is effected, as in 
the case of the fast loop, via a linear comparator, which then 
forwards a signal to the contrast control input of the Video 
processor where, once again, the video Voltage R, G, B is 
decreased, with the result that the picture power slowly 
decreases. 

The instances of regulation can also be used to enable the 
picture powers to be increased. If, for example, only a Small 
picture excerpt is displayed white, then the maximum white 
value of this picture can be set by the instances of regulation 
in that the picture power is only reduced when a relatively 
large picture excerpt is displayed. The user consequently 
Sees a picture having the maximum white value, Since it is 
now possible to permit the maximum picture power for this 
Small area of the Small picture excerpt. The new Solution has 
the advantage that a better dynamic range of the picture and 
no overloading of the Voltage-Supplying circuits are ensured. 
The following considerations may be Summarized once 

again at this point: on the one hand, the regulating loop must 
be stable enough and must not change Significantly when the 
picture contents are the same. On the other hand, the present 
Status and the alteration of the contrast and of the power 
consumption must not be visible on the Screen. For this 
reason, a maximum deviation of the peak white value of 
10% during a frame is designed in order to obtain an 
acceptable delimitation of the value. During a change from 
a full-black to a full-white picture, it is not necessary to keep 
to this rule. In this case, it is possible to reduce the peak 
white value by factors of 2 to 4. However, this should apply 
in each case only to the first picture, in order that the viewer 
does not notice it. The maximal 10% increase in the peak 
white value should be maintained for the Subsequent fields. 
The System then monitors whether the picture has the same 
content. In this case, it is necessary to correct the 10% 
increase for each field. If the picture becomes darker, the 
10% increase field by field again leads to the maximum 
picture power consumption. 
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In order to acquire a simple Solution for the Stability 
criteria, the following Solution has been worked out. During 
the frame flyback, the level of the picture power can rise 
Slightly if the picture remains the same and if the picture 
power is reduced during the Subsequent field. However, if 
the picture becomes leSS bright, that is to Say that the picture 
power Slowly rises, then the peak white value can slowly be 
decreased from field to field. This fast increasing by a 
maximum of 10% during a field is not visible since the 
increasing from field to field takes place when no picture is 
being displayed. If the extreme case is assumed, that is to Say 
a full-black to a full-white picture, an increase can then be 
effected in 10% steps during the transition from a white to 
a black picture. 
The number of grey-Scale values in plasma is limited by 

the use of 8 bits on 256 level steps. The level steps are to be 
equated with the grey-Scale values. In a plasma display, the 
Video luminance is given by the Video code which corre 
sponds to the number of plasma cell discharges per field. 
This number of discharges is divided between a plurality of 
Subfields, which results in a predetermined number of pulses 
(4, 8, 16, . . . ). A specific way of controlling power 
consumption is required in order to obtain a multiplication 
of the number of pulses in each Subfield by a parameter k. 
The value k corresponds to the peak white value which is Set 
during a field and is intended to remain constant. The 
maximum of the peak white value is to be assumed for k=1. 
Depending on the different plasma Screen manufacturers, k 
minimum may be /2 or 4. The factor k is controlled by a 
power control input at the plasma display module PD. The 
brightness of the plasma display module therefore drives a 
power control input. For this reason, use is made of the 
conversion unit, also called interface, which enables regu 
lation of peak white values. The regulation is thus effected 
via the input of the contrast control in the Video processor 
and, on the other hand, by a power control input of the 
plasma display module. A fast reduction is carried out in the 
Video processor during a field in particularly critical changes 
between black and white. During the vertical flyback, the 
power control. input of the plasma display module can then 
react to the next field and to the picture power. The desired 
value is then defined anew, via the conversion unit, with 
regard to the factor k which was Selected. If the power 
control input is not used, the circuit operates with the 
regulating Stages. 
AS an example: if a critical picture change is present, a 

black picture being followed by a full-white picture, then the 
fast regulation reacts immediately and ensures that, with the 
aid of the comparator, the current is drawn from the capaci 
tor connected thereto. As a result, the Voltage across the 
capacitor decreases and the Video information and thus the 
picture power are immediately reduced by way of the 
contrast control input. During the next field, the picture 
power is reduced by way of the power control input. 
Therefore, it is now no longer necessary for the regulation 
according to the invention to decrease the picture power. For 
this reason, the conversion unit increases the desired value 
and charges the capacitor with a current Source to the 
maximum value. During a following black picture, the 
picture power is increased field by field by way of the 
elevation of the K value and the resultant power control 
value. 

Depending on various criteria of the power consumption 
and by evaluation of the incoming fields, it is possible to 
reduce the peak white value down to the values predeter 
mined by components. This means that the maximum must 
not be exceeded and if the same display effect can be 
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4 
achieved with a minimum of powers, this is attempted. The 
peak white values are increased slightly during the flyback 
time. This increase in Small Steps is necessary in order that 
it is not conspicuous to a user. 

Three cases will be considered for the following picture 
transitions. 

Case 1: The picture remains the same. The maximum 
white value Settings are maintained during the field transi 
tions. 

Case 2: The picture becomes brighter. The white settings 
are rapidly reduced in the field. 

Case 3: The picture becomes less bright. The maximum 
white value Settings are increased slightly during the field 
transitions and the maximum white value is Set to the 
predetermined value during each field. 
The method for regulating the picture power in a televi 

Sion receiver is distinguished by the following Steps: the 
picture power Signal is filtered using a low-pass filter having 
a plurality of time constants. The first low-pass filter has a 
Small time constant which enables a number of white lines 
to be detected. The Second time constant leads to an average 
value which provides a Statement regarding the picture 
content of the field. A third time constant, which affords an 
average value over the time period of a number of Seconds, 
enables a thermal reduction. 
The method for regulating the picture power in a televi 

sion receiver is distinguished by the fact that the filtered 
Signal is compared with a desired value, defined beforehand, 
in order to enable a reduction in the peak white value with 
variable criteria. 

The method for regulating the picture power in a televi 
sion receiver is furthermore distinguished by the fact that the 
characterization and the defined values are defined in depen 
dence on the display type and/or on the production criteria 
and/or on the power circuits and/or on the time ranges. 
The method for regulating the picture power in a televi 

Sion receiver is also distinguished by the fact that the time 
range can be defined from a line period up to the duration of 
the thermal time constant. 
The method for regulating the picture power in a televi 

Sion receiver is furthermore distinguished by the fact that, 
for plasma displays, there are obtained a fast limitation in 
dependence on the dynamic configuration of the Switched 
mode power Supply, a Second limitation in dependence on 
the Static configuration of the Switched-mode power Supply 
and a third limitation in dependence on the display type Such 
as, for example, nature of the glass, cooling means or other 
characteristic power circuits. 
The method for regulating the picture power in a televi 

Sion receiver is additionally distinguished by the fact that 
Small to average white areas can be broadcast with maxi 
mum luminance and aluminance reduction commences only 
from a previously defined size. 
The method for regulating the picture power in a televi 

Sion receiver is furthermore distinguished by the fact that, in 
the case of a picture tube, the fast reduction prevents 
overloading of the high-voltage generator and slower reduc 
tion prevents overloading on a Switched-mode power Supply 
and a third limitation is obtained in dependence on the 
thermal criteria. 
The System can also be used in the digital domain in that 

a converter circuit converts the corresponding digital Signals 
as picture power Signal and feeds them to the regulating 
Stages. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is explained below using a plurality of 
exemplary embodiments with reference to the drawing, in 
which: 
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FIG. 1 shows a screen, 
FIG.2 shows a diagrammatic illustration of the luminance 

values for different picture contents, 
FIG. 3 shows critical Video Sequences for plasma 

application, 
FIG. 4 shows a blocked diagram for the realization of the 

regulation with a plasma Screen, 
FIG. 5 shows an exemplary embodiment of a circuit for 

the Voltage-current converter, 
FIG. 6 shows the voltage profile Vref, 
FIG. 7 shows critical video sequences for CRT 

application, 
FIG. 8 shows a blocked diagram with regulation for a 

picture tube, 
FIG. 9 shows a circuit diagram with a fast loop, 
FIG. 9.1 shows the luminance behaviour of the fast loop, 
FIG. 9.2 shows dynamic regulation (WE->SW), 
FIG. 9.3 shows dynamic regulation (SW->WE), 
FIG. 10 shows a circuit diagram with two loops, 
FIG. 10.1 shows the luminance behaviour, 
FIG. 11 shows a further circuit diagram with two loops, 

and 
FIG. 11.1 shows the luminance behaviour. 

FIG. 1 shows a television screen, a white WE picture 
being situated on a black SW background. The white picture 
excerpt WE of the picture results from H* V in the case of 
this black and white picture. 

FIG. 2 uses a three-dimensional Schematic diagram to 
show how, for example, the peak white values are intended 
to be varied in dependence on the picture content. In the case 
of a 50% horizontal and vertical component, for example, a 
reduction of the maximum peak white value is not desired. 
For large-area displays, the peak white value is reduced in 
order to obtain a uniform power consumption. The maxi 
mum peak white value is specified here by Cp=1. The 
Surface points A, B, C and D characterize Specific points for 
luminance values in dependence on the horizontal and 
Vertical components of the picture content. This specifica 
tion is useful in order to define a Status, but it does not show 
the possibilities which are present in order that dynamic 
Screen driving is effected in dependence on the time. 

FIG. 3 is useful for showing the regulation for plasma 
application and illustrates the curves for the Video input Vin, 
moreover the curve for the picture power PI, the voltage VI, 
the capacitor CS and the Voltage Vp, which is also respon 
Sible for the regulation of the plasma Screen. In the case of 
the curve profile of the video input Vin, each block that is 
illustrated corresponds to a field HB and the length is defined 
by the arrow indicated there. It can also clearly be seen how 
a change is effected from a black picture content SW to a 
white picture content WE. The beginning of a full-white 
picture excerpt WE is identified by the dashed line 1. The 
regulation is explained later in connection with FIG. 4. 

FIG. 4 shows a video processor VPhaving an input for the 
luminance Signal Y, two inputs for the colour difference 
signals R-Y, B-Y and a contrast control input CC. The video 
processor has three outputs for the corresponding R, G, B 
Signals, which are fed to a Voltage-current converter CO, on 
the one hand, and to analog/digital converters, on the other 
hand. The R, G, B signals are forwarded by the analog/ 
digital converters A/D to the gamma correction a of the 
respective Signal and afterwards pass in each case to the 
plasma display module PD. The plasma display module PD 
is Supplied with Voltage by a power Supply unit, in particular 
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6 
a Switched-mode power supply SMPS. From the current 
voltage converter CO, the signal obtained there for the 
picture power PI passes in each case to two low-pass filters. 
One low-pass filter forms a fast loop FL having a time 
constant of approximately 1 mSec. The other low-pass filter 
forms a slow loop SL having a time constant of approxi 
mately 20 msec. The low-pass filter for the fast loop FL is 
formed by the resistor Rf and the capacitor cf, and the output 
of the low-pass filter is applied via a resistor R1 to the input 
of a comparator. The low-pass filter having the slow loop SL 
is formed by a resistor RS and a capacitor cS, and the output 
of the low-pass filter is passed via a resistor R2 to the input 
of the comparator COM. The output of the comparator 
regulates the current Source ir, which Serves to discharge a 
capacitor CS connected in parallel. The Voltage across the 
capacitor CS is designated by VI. The capacitor CS is 
connected to earth, on the one hand, and to a node K1, on 
the other hand. The node K1 is connected to the node K2, on 
the one hand, and, on the other hand, to an output of the 
interface IF from which a currentic can be fed via a current 
Source. The interface IF receives the input signal from the 
node K2 and forwards an output Signal of the power control 
PC to the plasma display module PD and another output 
signal Vref to the comparator COM. The signal from the 
node K2 is furthermore forwarded to the input of the contrast 
control CC of the video processor VP. The node K2 is also 
connected to the current pulse control unit SE, which can 
charge the capacitor CS by means of current pulses in 
dependence on the frame flyback FR. The current pulse 
control unit SE comprises, inter alia, a current Source which 
provides the current it for the charging operation. 
The voltage-current converter CO converts the video 

Signals R, G, B into a Signal whose profile is equivalent to 
the instantaneous picture power consumption. This infor 
mation is reflected at the output PI. 

In the following text, it is intended to explain the regul 
lation by means of the fast loop FL. 

For this purpose, the curve profile of FIG. 3 is enlisted for 
assistance. The Video input signal Vin has a black picture 
content SW until the instant 1. The curve for the picture 
power PI shows no alteration and the voltage VI across the 
capacitor CS is at a maximum, with the result that the 
contrast control input CC does not have to be activated in the 
video processor VP From the instant 1, it can be seen from 
the Video input signal Vn that a change has taken place from 
the black line SW to white lines WE. For the time interval 
between the instants 1 and 2, the System does not yet 
down-regulate the picture power, in order to give the impres 
Sion of a maximum-white picture content for Small areas. 
From the instant 2, the fast loop FL is deployed and 
down-regulates the Voltage VI across the capacitor CS, SO 
that the maximum power of the Switched-mode power 
supply SMPS is not exceeded. The regulation deliberately 
did not commence until after a few lines, because if the 
picture content had changed within these lines, down 
regulation would not have been necessary. On account of the 
continuous signal for the white picture content, the regula 
tion is then effected, however. The viewer will not excel 
lently perceive this as Such, Since from now on the white 
fields are always shown with the same white value. 

In other words the value PI rises starting from 1. This rise 
is forwarded via the fast loop FL, with defined timing, to the 
comparator COM. The time constant is critical in respect of 
how long an elevated value PI (elevated picture power) is 
permitted to be maintained. The fast loop has, for example, 
a time constant (determined by Rf and cf) of a few milli 
Seconds. If an excessively high value is then Still present, the 
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Voltage acroSS the capacitor cf and, consequently, at the 
input of the comparator COM rises. The comparator COM 
becomes active and permits a higher current flow of ir, with 
the result that the capacitor CS is discharged and, at the same 
time, the Voltage at the contrast control input CC of the Video 
processor VP decreases. As a result of the decrease in the 
Voltage at the contrast control input CC, the Video processor 
reduces its output signals R, G, B proportionally in terms of 
their value. This regulation is maintained until the instant 3, 
when the Voltage Vp decreases. The Voltage Vp is present at 
the input Power Control PC and is also responsible for the 
regulation of the plasma Screen. By virtue of the decrease in 
the Voltage Vp, the picture power is reduced and, 
consequently, it is possible for the Voltage VI to rise again 
effected by IF and ic across the capacitor CS. 

If the voltage VI across the capacitor CS rises, this rise is 
noticed at the contrast control input CC and the Video 
processor VP elevates the value of the R, G, B signals and, 
consequently, the regulating circuit is closed. That is to Say 
that the regulated variable passes to the contrast control 
input CC of the video processor via the Voltage-current 
converter CO, the fast and slow loops FL, SL, the compara 
tor COM, via the capacitor CS. Starting from the instant 4, 
the regulation then operates with a low Voltage Vp and the 
maximum value of PI. The charge of the capacitor CS can 
be influenced either by the voltage VREF and/or by the 
current Source IC. 

FIG. 5 shows a circuit which is how the multi-current 
converter with gamma function is constructed. The R, G, B 
signals are fed to the bases of the transistors TM001, 3 and 
5. The transistors amplify the R. G. B signal. The transistors 
TMO02, 4, 6, which operate as adjustable diode, are con 
nected in a common-base circuit to the emitters of the 
transistors TM001, 3, 5. The collectors of the transistors 
TMO02, 4, 6 are connected to one another, thus form a 
Summation signal and drive the base of the transistor 
TM007. The collectors of the transistors TM001, 3, 5 are 
likewise connected to one another and are connected to the 
collector of the transistor TM007. The picture power signal 
PI is obtained downstream of the emitter of the transistor 
TM007. The transistor TM007 produces a voltage value for 
the signal PI. 

FIG. 6 shows how the voltage Vref rises as a function of 
ir. The reduction in the Vreflevel discharges the capacitor CS 
with the current Source ir to a lesser extent, whereby the 
Voltage acroSS CS, effected by ic, rises to the maximum 
permissible value. 

FIG. 7 is useful for showing the regulation for a picture 
tube and illustrates, moreover, the curves for the Video input 
Vn, moreover the curve for the picture power PI and the 
voltage VI across the capacitor CS. In the curve profile of the 
Video input Vn, each block that is illustrated corresponds to 
a field HB and the length is defined by the arrow indicated 
there. It can also clearly be seen how a change is effected 
from a black SW picture content to a white WE picture 
content. The beginning of a full-white WE and of a full 
black SW is in each case identified by the dashed lines. The 
regulation is explained in connection with FIG. 8. 

FIG. 8 shows a video processor VPhaving an input for the 
luminance Signal Y, two inputs for the colour difference 
signals R-Y, B-Y and a contrast control input CC. The video 
processor has three outputs for the corresponding R, G, B 
Signals, which are fed to a Voltage-current converter CO, on 
the one hand, and to the picture tube CRT for the purpose of 
driving it. A high-voltage generator HV is provided for the 
voltage supply of the picture tube CRT. 
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From the current-voltage converter CO, the signal which 

is obtained there and gamma-corrected for the picture power 
PI passes in each case to two low-pass filters. A low-pass 
filter forms a fast loop FL having a time constant of 
approximately 1 mSec. The other low-pass filter forms a 
Slow loop SL having a time constant of approximately 20 
msec. The low-pass filter for the fast loop FL is formed by 
the resistor Rf and the capacitor cf, and the output of the 
low-pass filter is applied via a resistor R1 to the input of a 
comparator. The low-pass filter having the slow loop SL is 
formed by a resistor RS and a capacitor cS, and the output 
from the low-pass filter is passed by a resistor R2 to the input 
of the comparator COM. The output of the comparator 
regulates the current Source ir, which Serves to discharge a 
capacitor CS connected in parallel. The Voltage across the 
capacitor CS is designated by VI. The capacitor CS is 
connected to earth, on the one hand, and, on the other hand, 
to the input of the contrast control CC of the video processor 
VP and, furthermore, to the current pulse control unit SE. In 
dependence on the frame flyback FR, the current pulse 
control unit SE charges the capacitor CS by means of current 
pulses. The current pulse control unit SE comprises, inter 
alia, a current Source which provides the current it for the 
charging operation. 
The voltage-current converter CO converts the video 

Signals R, G, B into a Signal whose profile is equivalent to 
the instantaneous picture power consumption. This infor 
mation is reflected at the output PI. 

In the following text, it is intended to explain the regul 
lation by means of the fast loop FL. 

For this purpose, the curve profile of FIG. 7 is enlisted for 
assistance. The video input signal Vin has a black picture 
content SW until the instant 1. The curve for the picture 
power PI shows no alteration and the voltage VI across the 
capacitor CS is maximal, with the result that the contrast 
control input does not have to be activated in the Video 
processor VP From the instant 1, it can be seen from the 
Video input signal Vin that a change has taken place from the 
black line SW to white lines WE. For the time interval 
between the instants 1 and 2, the System does not yet 
down-regulate the picture power, in order to give the impres 
Sion of a maximum-white picture content for Small areas. 
From the instant 2, the fast loop FL is deployed and 
down-regulates the Voltage VI across the capacitor CS, SO 
that the maximum power of the HV is not exceeded. The 
regulation deliberately did not commence until after a few 
lines, because if the picture content had changed within 
these lines, down-regulation would not have been necessary. 
On account of the continuous Signal for the white picture 
content, the regulation is then effected, however. The viewer 
will not excellently perceive this as Such, Since from now on 
the white fields are always shown with the same white value. 

In other words assuming we have a full-white picture, the 
value PI rises. This rise is forwarded via the fast loop FL, 
with defined timing, to the comparator COM. The time 
constant is critical in respect of how long an elevated value 
PI (elevated picture power) is permitted to be maintained. 
The fast loop has, for example, a time constant (determined 
by rf and cf) of between 0.3 and 1 mSec. If an excessively 
high value is then Still present, the Voltage acroSS the 
capacitor cfand, consequently, at the input of the comparator 
COM rises. The comparator COM becomes active and 
permits a higher current flow of ir, with the result that the 
capacitor CS is discharged and, at the same time, the Voltage 
at the contrast control input of the Video processor decreases. 
AS a result of the decrease in the Voltage at the contrast 
control input, the Video processor reduces its output signals 
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R, G, B proportionally in terms of their value. This regula 
tion is maintained until the instant 4, when, as a result of the 
change from a white WE picture content to a black SW 
picture content, the picture power has been decreased and, 
consequently, it is possible for the Voltage VI across the 
capacitor CS to rise again. This rise is ensured by virtue of 
the fact that after each field, a Small charging current it flows 
into CS, which current increases the Voltage value acroSS CS 
and, consequently, at CC by a maximum of 10%. The slow 
regulation by way of rS and cS operates in the same way but 
has a significantly slower time constant. 

If the voltage VI across the capacitor CS rises, this rise is 
noticed at the contrast control input CC and the Video 
processor VP elevates the value of the R, G, B signals and, 
consequently, the regulating circuit is closed. That is to Say 
that the regulated variable passes to the contrast control 
input CC of the video processor via the Voltage-current 
converter CO, the fast and slow loops FL, SL, the compara 
tor COM, via the capacitor CS. 

FIG. 9 shows a circuit diagram with a fast loop. Identical 
designations indicate the same method of operation. The 
Signal passes from the Voltage-current converter CO to the 
fast loop FL, and from there via an impedance converter IW 
to the comparator COM, at whose output the capacitor CS 
is arranged, and the Signal is forwarded to the Video pro 
ceSSOrpin CC. The current pulse control unit SE Serves, inter 
alia, to charge the capacitor CS with the current IT. 

FIG. 9.1 illustrates the luminance response. The lumi 
nance L is illustrated as a function of the horizontal com 
ponent H and Vertical component V. It is evident that given 
a horizontal component of 40%, a reduction in the lumi 
nance is not performed, but from 40% a reduction in the 
luminance is performed. It can be seen in the vertical 
direction that as good as no regulation is effected. FIG. 9.1 
illustrates a Static regulating response. Regulation is per 
formed only in the horizontal direction. Consequently, the 
respective lines are monitored. 

FIGS. 9.2 and 9.3 illustrate the dynamic regulating 
response for FIG. 9, FIG. 10 and FIG. 11. The dynamic 
regulating response is always the same because the dynamic 
regulating response relates to the fast regulation. FIG. 9.2 
illustrates a regulation from a full-black picture to a full 
white picture. The measurement points X, Y, Z and Q are 
identified in FIG. 9. FIGS. 9.2 and 9.3 illustrate the curve 
profiles therefor. The curve profile of the value Z corre 
sponds to the value of the picture power PI. The peaks in 
between correspond to the line flyback. The value Y is the 
voltage value of the capacitor CS. The curve X shows the 
voltage value of the base of the transistor T1. It is possible 
to use the resistor RZ to set the time constant for the 
discharge of the capacitor CS. FIG. 9.2 illustrates the fast 
time constant of the fast loop with TS=300 is. This time 
constant applies to the reduction in the picture power. 

FIG. 9.3 illustrates the transition from a full-white to a 
full-black picture. It can be seen that only the current pulse 
control unit SE is active. In each field, a Small current pulse 
is passed into the capacitor CS. The current IT is caused by 
the Signal Q. The capacitor CS is charged in approximately 
10% steps. In the normal case, approximately 6 volts are 
present on the pin CC of the video processor. If 5.5 volts are 
assumed, a minimum luminance may be mentioned, with the 
result that the voltage is raised by the capacitor CS from 5.5 
volts to 6 volts. The current pulse, as illustrated there, is only 
briefly present during the flyback time. FIG. 9.3 illustrates 
the time constant which is used in order to increase the 
picture power again TA=70 ms. 

5 

15 

25 

35 

40 

45 

50 

55 

60 

65 

10 
FIG. 10 shows a circuit diagram with two loops. The fast 

loop FL and the slow loop SL are illustrated. FIG. 10.1 
shows that regulation is achieved both in the vertical and in 
the horizontal direction. In FIG. 10.1, a maximum lumi 
nance is permitted up to 30% horizontal and 30% vertical. 
In FIG. 10, the loop for the vertical component is designed 
as a differentiator and the loop for the horizontal component 
is designed as an integrator. Both Signals then arrive at the 
amplifier V1 and Since both Signals are then used, in contrast 
to FIG. 9 the vertical is influenced, as illustrated in FIG. 
10.1. The set signal SET ensures that a signal is present in 
each case for a field. The Set Signal Sets the value of the 
Vertical component to Zero after each field. The Static 
regulation in FIGS. 10.1 and 11.1 is performed in the 
horizontal and vertical directions, with the result that the 
lines can be regulated as an area. 

FIG. 11 shows a further refinement, which once again 
illustrates a loop for the horizontal and Vertical components. 
In this case, the capacitor CS is correspondingly discharged 
by both loops. It can clearly be seen in FIG. 11.1 that the 
luminance does not change in the values from 0 to 50% in 
the horizontal and vertical directions. AS Soon as this value 
is exceeded, the regulation commences and the luminance is 
limited. It can be seen in FIGS. 10 and 11 that the horizontal 
loop constitutes the fast loop FL and the vertical loop 
constitutes the slow loop SL. In FIG. 11, in contrast to FIG. 
10, transistor T2 is additionally used for discharging CS. 
Furthermore, the improved response is achieved by a faster 
time constant for the vertical direction. 
What is claimed is: 
1. Method for regulating the picture power in a television 

receiver comprising the Steps of: 
forming a picture power representative Signal from Video 

Signals coupled for display: 
generating a control signal by comparing Said picture 

power representative Signal with a predetermined 
value; 

displaying Said Video signals with a plasma display hav 
ing power dissipation controlled in accordance with 
Said control Signal. 

2. Method according to claim 1, wherein Said forming 
Step comprises the Step of; 

filtering Said picture power representative signal with a 
tow pass. 

3. Method according to claim 2, wherein Said filtering Step 
comprises the Step of; 

filtering with a short time constant and down regulating in 
accordance with Said picture power representative Sig 
nal having a maximum power and a short duration. 

4. Method according to claim 2, wherein Said filtering Step 
comprises the Step of; 

filtering with a long time constant and down regulating in 
accordance with a thermal criteria. 

5. Method according to claim 1, wherein said forming 
Step comprises, 

defining an area of white having a maximum luminance 
value in Said Video signals coupled for display and 
rapidly reducing Said maximum luminance value for 
areas exceeding Said area. 

6. Method according to claim 1, wherein Said controlling 
Step comprises, reducing video signal amplitude rapidly 
during multiple line periods and increasing video signal 
amplitude during multiple field periods. 

7. Method according to claim 1, wherein Said generating 
Step comprises, 

Setting Said predetermined value in accordance with one 
of a manufacturing value and a user determined value. 
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8. Method according to claim 2, wherein Said filtering Step 
comprises the Step of; 

low pass filtering with filters of differing frequencies. 
9. Method according to claim 1, wherein Said displaying 

Step comprises the Step of; 
controlling Said Video Signals coupled for display in 

accordance with Said control Signal. 
10. Method according to claim 2, wherein said filtering 

Step comprises the Step of; 
filtering with a long time constant and down regulating in 

accordance with Said picture power representative Sig 
nal having a maximum power for a long duration. 

11. A television receiver with power regulation compris 
ing: 

a Video processor receiving video signals and controllably 
generating output Video signals; 

a plasma display coupled to display Said controllably 
generated output video signals, 

15 

an interface responsive to a control signal for controlling 20 
power dissipation in Said plasma display; 

12 
a converter circuit coupled to Said controllably generated 

output video Signals and generating therefrom a picture 
power representative Signal, and; 

a comparator circuit receiving Said picture power repre 
Sentative signal and a reference Signal for generating 
Said control Signal for Said interface in accordance with 
Said controllably generated output video Signals. 

12. Circuit according to claim 11, wherein Said Video 
processor has three output Signals and these signals are 
converted into Said picture power representative signal by 
the converter circuit. 

13. Circuit according to claim 11, wherein a fast regula 
tion loop cooperates with Said interface for plasma regula 
tion. 

14. Circuit according to claim 11, wherein Said compara 
tor circuit is coupled to a control unit for filtering Said 
picture power representative signal in accordance with a first 
and a Second time constant. 

15. Circuit according to claim 11, wherein said control 
Signal is coupled to Said Video processor to control an 
amplitude of Said output video signals. 

k k k k k 
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