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(57) ABSTRACT

A device for regulating the bias voltage of circuits for
controlling columns of a matrix display capable of selecting
columns to turn on the light-emitting diodes of the selected
columns and of a selected line, the device including a first
measurement circuit providing a first measurement signal
representative of the highest voltage among the voltages of
the selected columns; a second measurement circuit provid-
ing a second measurement signal representative of the
lowest voltage among the voltages of the selected columns;
and an adjustment circuit receiving the first and second
measurement signals and capable of decreasing the bias
voltage if the first measurement signal is smaller than a first
comparison signal and of increasing the bias voltage if the
second measurement signal is greater than a second com-
parison signal.
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AUTOMATIC ADAPTATION OF THE SUPPLY
VOLTAGE OF AN ELECTROLUMINESCENT
DISPLAY ACCORDING TO THE DESIRED
LUMINANCE

BACKGROUND OF THE INVENTION
[0001]

[0002] The present invention relates to electroluminescent
display matrix screens formed of a set of light-emitting
diodes. Such screens are for example formed of organic
diodes (“OLED”, for Organic Light Emitting Display) or
polymer diodes (“PLED” for Polymer Light Emitting Dis-
play). The present invention more specifically relates to the
regulation of the supply voltage of the control circuits of the
light-emitting diodes of such screens.

[0003] 2. Discussion of the Related Art

[0004] FIG. 1 shows a matrix screen comprised of n
columns C, to C_ and k lines [, to L, enabling addressing
n*k light-emitting diodes d having their anodes connected to
a column and their cathodes connected to a line.

[0005] Line control circuits CL, to CL, enable respec-
tively biasing lines [, to L. A single line is activated at a
time and is biased to ground. The non-activated lines are
biased to a voltage Vi,..

[0006] Column control circuits CC, to CC_ enable respec-
tively biasing columns C, to C,. The columns addressing the
light-emitting diodes which are desired to be activated are
biased by a current to a voltage V.o greater than the
threshold voltage of the screen light-emitting diodes. The
columns which are not desired to be activated are grounded.

[0007] A light-emitting diode connected to the activated
line and to a column biased to V; is then on and emits
light. Voltage Vi, is provided to be high enough for the
light-emitting diodes connected to the non-activated lines
and to the columns at voltage V oy not to be on and to emit

no light.

[0008] FIG. 2 shows a conventional example of a column
control circuit CC and of a line control circuit CL respec-
tively addressing a column C and a line L connected to a
light-emitting diode d of the screen. Line control circuit CL
comprises a power inverter 1 controlled by a line control
signal ¢; . Power inverter 1 comprises an NMOS transistor
2 enabling discharging line L when ¢, is high and a PMOS
transistor 3 enabling charging line L to bias voltage Vi,
when ¢; is low.

[0009] Column control circuit CC comprises a current
mirror formed in the present example with two PMOS-type
transistors 4, 5. Transistor 4 forms the reference branch of
the mirror and transistor 5 forms the duplication terminal.
The sources of transistors 4 and 5 are connected to a bias
voltage Vop, on the order of 15 V for OLED screens. The
gates of transistors 4 and 5 are interconnected. The drain and
the gate of transistor 4 are interconnected. Transistor 4 is
thus diode-connected, the source-gate voltage (Vsg,) being
equal to the source-drain voltage (Vsd,). The drain of
transistor 4 is connected to the source of a PMOS-type
power transistor 6. The drain and the gate of transistor 6 are
interconnected. The drain of transistor 6 is connected to a
terminal of a current source 7 having its other terminal
connected to ground GND. The current flowing through
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transistor 4 is set by current source 7 which provides a
so-called “luminance” current I (5.

[0010] The drain of transistor 5 is connected to the source
of a PMOS-type power transistor 8. The drain of transistor
8 is connected to column C. A switch 9, controlled by a
control signal ¢, is capable of connecting the gate of
transistor 8 to bias voltage Vp;, for example, when control
signal ¢, 1s high, and to the gate of transistor 6 when control
signal ¢ is low. When signal ¢ is low, transistor 8 is on and
column C charges to reach voltage Vg . When line [ and
column C are activated, line and column control signals ¢,
and ¢ are respectively high and low, light-emitting diode d
is on, and the current flowing through the diode is equal to
luminance current I; 5. The circuit for grounding column
C when control signal ¢.. is high is not shown.

[0011] For column control circuit CC to operate as
described previously, it is necessary for voltage Vo, to be
sufficiently high for the copying of voltage I, to be
correct. Bias voltage V4, is equal to the sum of drain-
source voltage Vds, of transistor 2, of voltage V, across
light-emitting diode d, of source-drain voltage Vsdg of
transistor 8, and of source-drain voltage Vsd, of transistor 5.

[0012] When the copying of current I; 15, is correct, tran-
sistor 5 is in saturation state and voltage Vsd is at least equal
to source-drain voltage Vsd, of transistor 4. A correct
copying of the current in the duplication branch thus causes
bias voltage V,o; to be at least equal to the previously-
mentioned sum when the current that it conducts is equal to
luminance current I; ;. [f bias voltage Vo 1s too low, the
current flowing through light-emitting diode d is smaller
than current [} 5, and the diode luminance is insufficient.

[0013] Luminance current I;;, provided by current
source 7 may generally vary according to the luminance
desired for the screen. When luminance current I; .,
increases, source-drain voltage Vsd, of diode-assembled
transistor 4 increases and voltage V, of light-emitting diode
d also increases. As a result, bias voltage Vpo;, must be high
enough for transistor 5 to be in saturation whatever the
luminance current.

[0014] However, for electric power saving reasons, bias
voltage Vo is desired to be decreased, which then enables
reducing voltage Vi, of the line control circuits.

[0015] There exist control circuits which have a fixed bias
voltage Vpq; determined according to the maximum desired
luminance current I; ;,,. The disadvantage of such circuits is
their high electric power consumption.

[0016] There exist other control circuits for which bias
voltage Vp; varies according to the desired luminance
current [} . If current I} 5y, is low, voltage Vo, is low,
and conversely. However, it is necessary to provide a
security margin to take into account the aging of the screen
light-emitting diodes. Indeed, for an equal current in light-
emitting diode d, voltage V, across the diode increases along
time. For the same luminance, corresponding to a given
luminance current, the necessary minimum bias voltage
V,,, thus progressively increases with time. The obtained
power savings for these circuits are thus not optimal.

SUMMARY OF THE INVENTION

[0017] An object of the present invention is to provide a
device for regulating the bias voltage of column control
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circuits providing the lowest bias voltage V., whatever the
aging of the light-emitting diodes of the screen.

[0018] Another object of the present invention is to pro-
vide a device for regulating the bias voltage of control
circuits of simple design.

[0019] To achieve these and other objects, the present
invention provides a device for regulating the bias voltage of
circuits for controlling columns of a matrix display formed
of light-emitting diodes distributed in lines and in columns,
the column control circuits being capable of selecting col-
umns to turn on the light-emitting diodes of the selected
columns and of a selected line of the matrix display, the
device comprising a first measurement circuit providing a
first measurement signal representative of the highest volt-
age among the voltages of the selected columns; a second
measurement circuit providing a second measurement signal
representative of the lowest voltage among the voltages of
the selected columns; and an adjustment circuit receiving the
first and second measurement signals and capable of
decreasing the bias voltage if the first measurement signal is
smaller than a first comparison signal and of increasing the
bias voltage if the second measurement signal is greater than
a second comparison signal.

[0020] According to an embodiment of the present inven-
tion, the adjustment circuit comprises a first storage circuit,
capable of storing the first measurement signal for at least
the duration of the display of an image on the matrix display
in the absence of a new measurement of the first measure-
ment signal; and a second storage circuit, capable of storing
the second measurement signal for at least the duration of
the display of an image on the matrix display in the absence
of a new measurement of the second measurement signal.

[0021] According to an embodiment of the present inven-
tion, the first measurement circuit is capable of measuring
the maximum voltage from among the voltages of the matrix
display columns, the measurement circuit comprising a
protection circuit capable of deactivating the measurement
circuit for each column associated with a non-conductive
light-emitting diode.

[0022] According to an embodiment of the present inven-
tion, the column control circuits are made in the form of a
current mirror comprising a reference branch and several
duplication branches connected to the bias voltage, each
duplication branch being connected to a column, the refer-
ence branch comprising a field-effect PMOS-type reference
transistor having its source connected to the bias voltage,
and having its drain connected to a reference current source
providing a current equal to a luminance current, the gate
and the drain of the reference transistor being intercon-
nected. Further, each duplication branch of the current
mirror comprises a PMOS-type field-effect duplication tran-
sistor having its source connected to the bias voltage and
having its drain connected to said column, the gates of the
transistors of each branch being interconnected.

[0023] According to an embodiment of the present inven-
tion, the first measurement circuit comprises, for each col-
umn, a PMOS-type field-effect protection transistor having
its source connected to the bias voltage and having its gate
connected to the drain of the duplication transistor of the
duplication branch associated with said column and an
NMOS-type field effect measurement transistor, having its
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drain connected to the drain of the protection transistor and
having its gate connected to the column, the sources of the
first measurement transistors being connected to a measure-
ment point.

[0024] According to an embodiment of the present inven-
tion, the reference branch further comprises a PMOS-type
field-effect reference power transistor having its source
connected to the drain of the reference transistor, the gate
and the drain of the reference power transistor being con-
nected to the reference current source. Each duplication
branch further comprises a PMOS-type field-effect duplica-
tion power transistor having its source connected to the drain
of the duplication transistor and having its drain connected
to the column, and the gate of which is capable of being
connected to the drain of the reference power transistor for
selecting said column, the first comparison signal being the
voltage at the drain of the reference power transistor.

[0025] According to an embodiment of the present inven-
tion, the second measurement circuit comprises, for each
column, a PMOS-type field-effect measurement transistor
having its drain connected to a reference voltage and having
its gate connected to the column, the sources of the second
measurement transistors being connected to a measurement
point.

[0026] According to an embodiment of the present inven-
tion, the second comparison signal is equal to the bias
voltage decreased by a determined constant voltage.

[0027] The present invention also provides a matrix dis-
play comprising light-emitting diodes distributed in lines
and columns and column control circuits capable of select-
ing columns to turn on the light-emitting diodes of the
selected columns and of a selected line, said matrix display
further comprising a device for regulating the bias voltage of
the column control circuits such as described hereabove.

[0028] The present invention also provides a method for
regulating the bias voltage of circuits for controlling col-
umns of a matrix display formed of light-emitting diodes
distributed in lines and in columns, the column control
circuits being capable of selecting columns to turn on the
light-emitting diodes of the selected columns and of a
selected line of the matrix display. The method comprises
decreasing the bias voltage when the highest voltage among
the voltages of the selected columns is smaller than a first
comparison voltage and of increasing the bias voltage when
the lowest voltage among the voltages of the selected
columns is greater than a second comparison voltage.

[0029] According to an embodiment of the present inven-
tion, the column control circuits are made in the form of a
current mirror comprising a reference branch and several
duplication branches connected to the bias voltage, each
duplication branch being connected to a column, the refer-
ence branch comprising a PMOS-type field-effect reference
transistor having its source connected to the bias voltage, the
gate and the drain of the reference transistor being intercon-
nected, and a PMOS-type field-effect reference power tran-
sistor having its source connected to the drain of the refer-
ence transistor, the gate and the drain of the power transistor
being connected to a reference current source providing a
current equal to a predefined luminance current. Further, the
first comparison signal is the voltage at the drain of the
reference power transistor and the second comparison signal
is the voltage at the drain of the reference transistor.
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[0030] The foregoing and other objects, features, and
advantages of the present invention will be discussed in
detail in the following non-limiting description of specific
embodiments in connection with the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG. 1, previously described, shows an electrolu-
minescent matrix display;

[0032] FIG. 2, previously described, shows a column
control circuit and a line control circuit addressing a light-
emitting diode of a screen;

[0033] FIG. 3 illustrates an example of the forming of the
regulation device according to the present invention; and

[0034] FIG. 4 illustrates a more detailed example of the
forming of a portion of the device of FIG. 3.

DETAILED DESCRIPTION

[0035] For clarity, the same elements have been desig-
nated with the same reference numerals in the different
drawings.

[0036] FIG. 3 shows an example of the forming of column
control circuits and of the regulation device according to the
present invention.

[0037] The column control circuits comprise a current
mirror 40 formed in the present example of a reference
branch b,.. and of n duplication branches b, to b,. Each
branch is formed of a PMOS transistor, P, for the reference
branch and P, to P, for branches b, to b,. The sources of the
transistors of each of the branches are connected to bias
voltage V., and the gates are interconnected. The drain and
the gate of transistor P of reference branch b ., are con-
nected to a source of a PMOS power transistor X, . The gate
and the drain of power transistor X . are interconnected. The
drain of transistor X, is connected to the drain of an NMOS
transistor N, The gate and the drain of transistor N, are
interconnected. The source of transistor N, is connected to
a terminal of a reference current source 42 at a point C,,;.
The other terminal of current source 42 is connected to
ground GND. After, the voltage between point C. . and
ground GND is noted V., the voltage between the drain of
transistor X,.; and ground GND is noted Vi, gc, and the
voltage between the drain of transistor P, and ground GND
is noted Vyspror-

[0038] Reference current source 42 provides a luminance
current I; . The drain of each transistor P,, i ranging
between 1 and n, is connected to the source of a PMOS
power transistor X, having its drain connected to a column
C,. Each power transistor, X, and X, to X , enables main-
taining the voltage between the source and the drain of the
transistor, P s and P, to P, corresponding to the operating
range of this transistor. The gate of each power transistor X,
i ranging between 1 and n, is connected to a terminal of a
two-position switch [, controlled by a signal ¢, and capable
of connecting the gate of transistor X; to the drain of
transistor X__, when signal ¢ is for example low, or to bias
voltage Vo, when signal ¢; is high. When signal ¢; is
low, transistor X; is on and the voltage of column C; settles
at operation voltage Vo ; of the column while current I
flows through the column. The control circuits further com-
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prise, for each column, a switch (not shown) capable of
connecting column C; to ground GND.

[0039] The present invention comprises providing, for
each duplication branch b, 1 ranging between 1 and n, a first
measurement circuit m; comprising a PMOS transistor P',,
having its source connected to bias voltage V,,; and having
its gate connected to the drain of transistor P; of the corre-
sponding duplication branch b;. The drain of each transistor
P', is connected to the source of a PMOS power transistor X',
having its gate connected to the gate of power transistor X;
of the corresponding duplication branch b,. Power transistor
X', enables maintaining the voltage between the source and
the drain of the associated transistor P'; within the operation
range of this transistor. The drain of each power transistor X',
is connected to the drain of a follower-assembled NMOS
transistor N, having its gate connected to point C,. The
sources of transistors N; to N, are connected, at a point
Cyrax- 10 a terminal of a current source 44 having its other
terminal connected to ground GND. The voltage between
point Cy;.x and ground GND is noted V.. Current
source 44 provides a bias current I, for the biasing of
NMOS transistors N, to N,. A switch 46, controlled by a
signal Ty, enables connecting point C, ;. to a terminal of
a capacitor Cyy,4x having its other terminal connected to
ground GND. The voltage across capacitor Cipy ax drives
the inverting input (=) of a comparator-assembled opera-
tional amplifier A, ,~.. The non-inverting input (+) of ampli-
fier Ay ax 18 connected to point C,, Amplifier Ay .x
provides a binary control signal Vi i

[0040] For each column C,, with i varying from 1 to n, a
second measurement circuit comprising a PMOS-type tran-
sistor P", having its gate connected to column C, and having
its drain connected to ground GND, is provided. The sources
of transistors P"; to P", are connected, at a point Cyp, to a
terminal of a current source 47 providing a current I'yo; for
the biasing of PMOS transistors P";, to P",. The voltage
between point Cy,py and ground GND is noted V. A
switch 48, controlled by signal Ty, enables connecting
point Cyp to a terminal of a capacitor Cy, . having its
other terminal connected to ground GND. The voltage
across capacitor Cypypy drives the non-inverting input (+) of
a comparator-assembled operational amplifier A, . The
inverting input (=) of amplifier A, is connected to a
terminal of a constant voltage generator 50, providing a
constant voltage V opp, having its other terminal connected
to bias voltage Vpor. Amplifier Ay, provides a binary
control signal Vpor 1oy

[0041] Control signals Vpep grign, VoL row are provided
to an adjustment unit 52 which modifies the value of bias
voltage Vpo;, according to the values of the control signals.

[0042] The present invention comprises regulating bias
voltage Vpg; so that, for each active column C,, the voltage
of column V;; complies at best with the following rela-
tion:

.
Veasc<VeorisVurror

[0043] Indeed, if voltage Vo is smaller than V55, this
means that, for the considered column C,, bias voltage Vpqp
is unnecessarily too high. Further, if voltage Vo ; exceeds
Virrors then the current copying in column C, is incorrect
since the source-drain voltage of transistor P, is smaller than
the source-drain of transistor P ..
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[0044] Practically, the highest voltage, noted Vo praxs
among the voltages of active columns C, to C, is selected to
be compared with voltage V. , ¢ to determine whether bias
voltage Voo 15 too high.

[0045] More specifically, in an activation phase, the volt-
age of each column C,, with i varying from 1 to n, settles at
a column voltage Vo, that can vary from one column to
another. Transistors N, to N, being follower-assembled,
voltage Vy,ax follows the highest voltage Vi grarax from
among the voltages of C, to C,. More specifically, voltage
Viax 18 equal to the difference between voltage Vo prax
and the gate-source voltage (imposed by I, ) of transistor
N; of column C, having the highest column voltage Vqp,.
Switch 46 is on only when at least one pixel of a line is
selected. In such a case, voltage Vy,ax 1s applied across
capacitor Cyyyax- The turn-on time of switch 46 can vary
but does not exceed the duration of an activation phase of a
screen line to avoid discharging of capacitor Cyy . With
current Iy . Amplifier A, .5 compares voltage V. with
voltage V ;. This amounts to comparing voltage V o pax
with voltage Vi ase, considering that the gate-source volt-
ages of transistor N, and of transistors N, to N, are equal.
Amplifier A,;.y provides for example a control signal
V. mign at level “0” when voltage V. is greater than
voltage V,cand a control signal Vpor iy at level “17 when
voltage V, .« is smaller than voltage V.

[0046] Among the active columns, some may exhibit a
defect of “open” pixel type. An “open” pixel corresponds to
a cutting in the connection between the column and the
anode of the light-emitting diode of the pixel or to a cutting
in the connection between the line and the cathode of the
light-emitting diode of the pixel. An open column C; being
at high impedance, voltage V-, ; of the column rises up to
bias voltage Vpq; . Voltage Voor arax Would then be equal to
Vpor, Which would be incorrect.

[0047] The device according to the present invention
enables not taking into account an open column for the
determination of Vo1 \sax- Indeed, in the case of an “open”
pixel, for example, the pixel of column C,, when power
transistor X, is on, the column being open and at high
impedance, the voltage at the drain of transistor P, rises up
to bias voltage Vo, . The voltage on the gate of transistor
P', 1s then equal to bias voltage Ve and transistor P', is off.
No current then flows through transistor P', . Transistor N, is
then no longer supplied and can no longer charge capacitor
Crvax:

[0048] However, with such a device, voltage Vi oraax
thus obtained cannot be used to determine whether bias
voltage Vo is too low. Indeed, if bias voltage Vo, became
too low, voltage V., of each active column C; would be
equal to bias voltage Vo, so that the associated transistor P';
would be off. Capacitor Cyy, 45 would then be discharged by
current I,o; and voltage V- might decrease below volt-
age Veuge, thus erroneously indicating that bias voltage
V., would be too high.

[0049] To determine whether bias voltage V5 is too low,
the lowest voltage, noted Vorymy ffom among the active
columns voltages which is obtained separately from voltage
Vcormaxs 18 used. Voltage Vo vy 18 then compared with
voltage Vyrror 10 determine whether bias voltage Vp ;. 18
too low.

[0050] More specifically, transistors P"; to P", being fol-
lower-assembled, voltage Vi follows the lowest voltage
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Vcormn from among the voltages of active columns C; to
C,. More specifically, voltage Vy is equal to the sum of
voltage V cop v and of the source-gate voltage of transistor
P". of column C; at voltage Vo v Theoretically, if it
could be considered that the gate-source voltage of transistor
P,.; i equal to the gate-source voltage of transistor P", of
column C; at voltage V ooy y e, COMparing voltage Veor v
with voltage Vyrror Would be equivalent to comparing
V. With Vi, . In practice, to take transistor dispersions
into account, Vyn is compared with a voltage which is
smaller than bias voltage Vo, by a constant voltage V.o rps
for example set to 300 mV. Amplifier A, compares
voltage V. with voltage Voo -Vone and provides a
control signal Ve 1 at “1” when voltage Vypy is greater
than voltage Voo -V eone and a control signal Vg | o at
“0” when voltage V,, is smaller than voltage Vp; -

7
V COMP*

[0051] By combining the information provided by control

signals Vpor mipgn a0d Vpop 1ow, all cases can be
addressed:

[0052] first case: bias voltage Vpqr is too low for the
desired brightness level, which corresponds 10 Vpgp, g;4,=0
and Vpor 1 ow=1;

[0053] second case: bias voltage Vi, is too high for the
desired brightness level, which corresponds to V. POL%g}l:l
and Vo 1 ow=0;

[0054] third case: bias voltage Vpo; is correct for the
desired brightness level, which corresponds t© Vpop ;,=0
and Vpop 1 ow=0.

[0055] The capacitances of capacitors Cypymg a0d Crpgaxc
are sufficiently high to limit leakages at the level of these
capacitors at least for the time corresponding to the activa-
tion of all the screen lines. This enables providing a correct
bias voltage Vp; even in the case where a single screen line
is lit in the display of an image on the screen.

[0056] FIG. 4 shows an example of the forming of a
circuit corresponding to comparator A, and to constant
voltage source Vo mp-

[0057] The circuit comprises an NMOS transistor 50 hav-
ing its drain and gate connected to bias voltage V,o; . The
source of transistor 50 is connected to the source of a PMOS
transistor 52. The gate and the drain of transistor 52 are
connected to a terminal of a constant current source 54
having its other terminal connected to ground GND. The
circuit comprises an adjustable resistor R having a terminal
connected to bias voltage Vo, and having its other terminal
connected to the drain of an NMOS transistor 56. The gate
of transistor 56 corresponds to the non-inverting input (+) of
amplifier A, of FIG. 3. The source of transistor 56 is
connected to the source of a PMOS transistor 58. The gate
of transistor 58 is connected to the gate of transistor 52 and
the drain of transistor 58 is connected to ground GND. The
drain of transistor 56 is connected to the gate of a PMOS
transistor 60 having its source connected to bias voltage
Vpor. Current I; . at the drain of transistor 60 provides
control signal Vpor, 1 . after current-to-voltage conversion.

[0058] As anexample, assume that column voltage Vo ;
associated with column C; has the lowest operation voltage
Veormm: It 18 considered that the voltage of column C,
must remain lower than Vyprog, that is, than the sum of
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voltage Ve and of the gate-source voltage of transistor
X, since beyond this value, the copying is poor. Voltage
V., mron 18 @ls0 equal to the difference between bias voltage
V., and the gate-source voltage of transistor P,... When
voltage Vo, reaches this limit, voltage Vy, applied
across capacitor Cyy e 18 equal to voltage Voo —V8Sp st
Vespa,, that is, equal to V. if the two gate-source voltages
are considered as identical.

[0059] As long as voltage Vg is smaller than Vpop,
transistor 58 is off and current I, _, is zero. When voltage
V. I8 greater than Vyop , a current flows through transistor
58 and thus through power transistor 60. Current I;
coming out of the drain of transistor 60 can then be turned
into a voltage to obtain control signal Vo 1 . In practice,
the gate-source voltages of transistors P, . and P", are not
perfectly identical and voltage Vs is rather compared with
voltage Vpor =V eonps Where voltage Vgyp 18 positive, to
take into account dispersions on the different transistors. The
dimensions of transistors 50 and 56 and the value of resistor
R are then adjusted to adjust the comparator gain and the
voltage for which it switches.

[0060] Of course, the present invention is likely to have
various alterations, modifications, and improvements which
will readily occur to those skilled in the art. In particular, the
current mirrors may be formed with a greater number of
transistors per branch.

[0061] Such alterations, modifications, and improvements
are intended to be part of this disclosure, and are intended to
be within the spirit and the scope of the present invention.
Accordingly, the foregoing description is by way of example
only and is not intended to be limiting. The present invention
is limited only as defined in the following claims and the
equivalents thereto.

What is claimed is:

1. A device for regulating the bias voltage of circuits for
controlling columns of a matrix display formed of light-
emitting diodes distributed in lines and in columns, the
column control circuits being capable of selecting columns
to turn on the light-emitting diodes of the selected columns
and of a selected line of the matrix display, the device
comptising:

a first measurement circuit providing a first measurement
signal representative of the highest voltage among the
voltages of the selected columns;

a second measurement circuit providing a second mea-
surement signal representative of the lowest voltage
among the voltages of the selected columns; and

an adjustment circuit receiving the first and second mea-
surement signals and capable of decreasing the bias
voltage if the first measurement signal is smaller than
a first comparison signal and of increasing the bias
voltage if the second measurement signal is greater
than a second comparison signal.

2. The device of claim 1, wherein the adjustment circuit

comprises:

a first storage circuit, capable of storing the first measure-
ment signal for at least the duration of the display of an
image on the matrix display in the absence of a new
measurement of the first measurement signal; and
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a second storage circuit, capable of storing the second
measurement signal for at least the duration of the
display of an image on the matrix display in the absence
of a new measurement of the second measurement
signal.

3. The device of claim 1, wherein the first measurement
circuit is capable of measuring the maximum voltage from
among the voltages of the matrix display columns, the
measurement circuit comprising a protection circuit capable
of deactivating the measurement circuit for each column
associated with a non-conductive light-emitting diode.

4. The device of claim 2, wherein the column control
circuits are made in the form of a current mirror comprising
a reference branch and several duplication branches con-
nected to the bias voltage, each duplication branch being
connected to a column, the reference branch comprising a
field-effect PMOS-type reference transistor having its
source connected to the bias voltage, and having its drain
connected to a reference current source providing a current
equal to a luminance current, the gate and the drain of the
reference transistor being interconnected, and wherein each
duplication branch of the current mirror comprises a PMOS-
type field-effect duplication transistor having its source
connected to the bias voltage and having its drain connected
to said column, the gates of the transistors of each branch
being interconnected.

5. The device of claim 4, wherein the first measurement
circuit comprises, for each column, a PMOS-type field-
effect protection transistor having its source connected to the
bias voltage and having its gate connected to the drain of the
duplication transistor of the duplication branch associated
with said column and an NMOS-type field effect measure-
ment transistor, having its drain connected to the drain of the
protection transistor and having its gate connected to the
column, the sources of the first measurement transistors
being connected to a measurement point.

6. The device of claim 5, wherein the reference branch
further comprises a PMOS-type field-effect reference power
transistor having its source connected to the drain of the
reference transistor, the gate and the drain of the reference
power transistor being connected to the reference current
source, wherein each duplication branch further comprises a
PMOS-type field-effect duplication power transistor having
its source connected to the drain of the duplication transistor
and having its drain connected to the column, and the gate
of which is capable of being connected to the drain of the
reference power transistor for selecting said column, the first
comparison signal being the voltage at the drain of the
reference power transistor.

7. The device of claim 4, wherein the second measure-
ment circuit comprises, for each column, a PMOS-type
field-effect measurement transistor having its drain con-
nected to a reference voltage and having its gate connected
to the column, the sources of the second measurement
transistors being connected to a measurement point.

8. The device of claim 7, wherein the second comparison
signal is equal to the bias voltage decreased by a determined
constant voltage.

9. A matrix display comprising light-emitting diodes
distributed in lines and columns and column control circuits
capable of selecting columns to turn on the light-emitting
diodes of the selected columns and of a selected line, said
matrix display further comprising a device for regulating the
bias voltage of the column control circuits of claim 1.
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10. A method for regulating the bias voltage of circuits for
controlling columns of a matrix display formed of light-
emitting diodes distributed in lines and in columns, the
column control circuits being capable of selecting columns
to turn on the light-emitting diodes of the selected columns
and of a selected line of the matrix display, said method
comprising the steps of decreasing the bias voltage when the
highest voltage among the voltages of the selected columns
is smaller than a first comparison voltage and of increasing
the bias voltage when the lowest voltage among the voltages
of the selected columns is greater than a second comparison
voltage.

11. The method of claim 10, wherein the column control
circuits are made in the form of a current mirror comprising
a reference branch and several duplication branches con-
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nected to the bias voltage, each duplication branch being
connected to a column, the reference branch comprising a
PMOS-type field-effect reference transistor having its
source connected to the bias voltage, the gate and the drain
of the reference transistor being interconnected, and a
PMOS-type field-effect reference power transistor having its
source connected to the drain of the reference transistor, the
gate and the drain of the power transistor being connected to
a reference current source providing a current equal to a
predefined luminance current and wherein the first compari-
son signal is the voltage at the drain of the reference power
transistor and the second comparison signal is the voltage at
the drain of the reference transistor.
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