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Description
BACKGROUND
1. FIELD OF THE INVENTION

[0001] The present invention relates to a pixel circuit and a light emitting display comprising the same, and more
particularly, to a pixel circuit and a light emitting display comprising the same, in which a threshold voltage is compensated,
thereby improving the uniformity of brightness.

2. Related Art

[0002] Recently, various flat panel displays have been developed, to substitute cathode ray tube (CRT) displays
because the CRT displays are relatively heavy and bulky. Among the flat panel displays, a light emitting display (LED)
is notable because it has high emission efficiency, high brightness, wide view angle, and fast response time.

[0003] The light emitting display comprises a plurality of light emitting devices, wherein each light emitting device has
a structure in which an emission layer is placed between a cathode electrode and an anode electrode. Here, an electron
and a hole are injected into the emission layer and recombined to create an exciton. Light is emitted when the exciton
falls to a lower energy level.

[0004] Suchalightemitting display is classified into an inorganic light emitting display comprising an inorganic emission
layer, and an organic light emitting display comprising an organic emission layer.

[0005] FIG. 1 is a circuit diagram of a pixel provided in a conventional light emitting display. Referring to FIG. 1, the
pixel comprises an organic light emitting device OLED, a driving transistor M2, a capacitor Cst, a switching transistor
M1. Further, the pixel is connected to a scan line Sn, a data line Dm, a pixel power line Vdd, and a second power supply
line Vss. The second power supply line Vss is a voltage lower that the first voltage supply, for example, a ground voltage.
Here, the scan line Sn is arranged in a row direction, and the data line Dm and the pixel power line Vdd are arranged
in a column direction. For reference, n is an arbitrary integer between 1 and N, and m is an arbitrary integer between 1
and M.

[0006] The switching transistor M1 comprises a source electrode connected to the data line Dm, a drain electrode
connected to a first node A, and a gate electrode connected to the scan line Sn.

[0007] The driving transistor M2 comprises a source electrode connected to the pixel power line Vdd, a drain electrode
connected to the organic light emitting device OLED, and a gate electrode connected to the first node A. Here, the driving
transistor M2 supplies current to the organic light emitting device OLED in response to a signal inputted to its gate
electrode, thereby allowing the organic light emitting device to emit light. Further, the intensity of the current flowing in
the driving transistor M2 is controlled by a data signal transmitted through the data line Dm and switching transistor M1.
[0008] The capacitor Cst comprises a first electrode connected to the source electrode of the driving transistor M2,
and a second electrode connected to the first node A. Here, the capacitor Cst maintains voltage applied between the
source and gate electrodes of the driving transistor M2 in response to the data signal, for a predetermined period.
[0009] With this configuration, when the switching transistor M1 is turned on in response to the scan signal transmitted
to the gate electrode of the switching transistor M1, the capacitor Cst is charged with a voltage corresponding to the
data signal, and then the voltage charged in the capacitor Cst is applied to the gate electrode of the driving transistor
M2. Hence, the current flows in the driving transistor M2, thereby allowing the organic light emitting device OLED to emit
light.

[0010] At this time, the current supplied from the driving transistor M2 to the organic light emitting device OLED is
calculated by the following equation.

Ioep = —g—(Vgs —Vth) = g(Vdd ~ Vdata - Vth)’ [Equation 1]

where /o, gp is a current flowing in the organic light emitting device OLED; Vgs is a voltage applied between the source
and gate electrodes of the driving transistor M2; Vthis a threshold voltage of the driving transistor M2, Vdata is a voltage
corresponding to the data signal; and B is a gain factor of the driving transistor M2.

[0011] Referring to the equation 1, the current /5, gp flowing in the organic light emitting device OLED varies depending
on the threshold voltage of the driving transistor M2.

[0012] However, when the conventional light emitting display is fabricated, deviation arises in the threshold voltage
ofthe driving transistor M2. Thus, the deviation in the threshold voltage of the driving transistor M2 causes in consistencies
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in the current flowing in the organic light emitting device OLED to be not uniform, thereby deteriorating the uniformity of
the brightness of the display device.

[0013] Further, the pixel power line Vdd connected to each pixel and supplying pixel power is connected to a first
power line (not shown) and supplies the pixel power. In this case, voltage drop arises in the first power supplied from
the pixel power line Vdd to the first power line. As the length of the first power line increases, the pixel power line Vdd
connected thereto increases in number, thereby causing the voltage drop to get larger.

[0014] Several other conventional pixel circuits are disclosed in US 2004/174354 A1, US 2003/227262 A1 and US 6
680580 B1. US 2003 /0227 262 A1 discloses pixel circuits for a current programmed OLED display, wherein the current
used for programming is higher than the resulting OLED driving current and the higher programming current accelerates
charging of the data lines. US 6 680 580 B1 discloses a pixel circuit for a voltage programmed OLED display with a
bypass transistor turning off the light emitting device temporarily using frame or line inversion, thereby reducing deviations
in the threshold voltage of the driving transistors. US 2004 / 0 174 354 A1 discloses pixel circuits for a voltage programmed
OLED display with threshold voltage compensation. The claims have been characterised with respect to this document.
However, these pixel circuits cannot solve the above-mentioned problems.

[0015] Particularly, for a large screen of the flat panel display, the voltage drop in the first power line increases further.

SUMMARY OF THE INVENTION

[0016] Accordingly,itisanaspectofthe presentinvention to provide a pixel circuit and a light emitting display comprising
the same, in which current flows in a driving transistor regardless of a threshold voltage of the driving transistor and pixel
power. This way, the variations of the threshold voltage is compensated, so that the amount of current flowing in the
light emitting device does not vary with voltage drop in first voltage used for the pixel power and the decrease in the
pixel power, thereby improving the uniformity of brightness.

[0017] According to the present invention a pixel circuit is disclosed as defined in the appended claims.

[0018] According to another aspect of the present invention a light emitting display is disclosed as defined in the
appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] These and/or other aspects and advantages of the invention will become apparent and more readily appreciated
from the following description of some embodiments of the invention, taken in conjunction with the accompanying
drawings of which:

[0020] FIG. 1 is a circuit diagram of a pixel provided in a conventional light emitting display;

[0021] FIG. 2 illustrates configuration of a light emitting display according to an embodiment of the present invention;
[0022] FIG. 3 is a circuit diagram of a pixel according to a first embodiment of the present invention;

[0023] FIG. 4 is a circuit diagram of a pixel according to a second embodiment of the present invention;

[0024] FIG. 5 shows timing between signals for driving the pixels shown in FIGs. 3 and 4;

[0025] FIG. 6 is a circuit diagram for compensating for variations in the threshold voltage of the pixels shown in FIGs.
3 and 4;

[0026] FIG. 7 is a circuit diagram formed when a driving voltage is applied to the pixels shown in FIGs. 3 and 4;
[0027] FIG. 8 is a circuit diagram of a pixel comprising NMOS transistors according to an embodiment of the present
invention; and

[0028] FIG. 9 shows timing of signals for driving the pixel shown in FIG. 8.

DETAILED DESCRIPTION

[0029] FIG. 2illustrates a configuration of a light emitting display according to an embodiment of the present invention.
Referring to FIG. 2, the light emitting display comprises a pixel portion 100, a data driver 200, and a scan driver 300.
The pixel portion 100 comprises a plurality of pixels 110 including NxXM organic light emitting devices; N first scan lines
S1.1,81.2, ..., S1.N-1, S1.N arranged in a row direction; N second scan lines S2.1, S2.2, ..., S2.N-1, S2.N arranged in
the row direction; N third scan lines S3.1, S3.2, ..., S3.N-1, S3.N arranged in the row direction; M data lines D1, D2, ...DM-
1, DM arranged in a column direction; M pixel power lines Vdd to supply pixel power; and M compensation power lines
Vinit to supply compensation power. Here, each pixel power line Vdd and each compensation power line Vinit are
connected to a first power line 130 and a second power line 120.

[0030] Further, a data signal is transmitted from any of the data lines D1, D2, ...DM-1, DM to a pixel 110 in response
to a first scan signal and a second scan signal transmitted through any of the first scan lines S1.1, $1.2, ..., S1.N-1,
S1.N, and any of the second scan lines S2.1, S2.2, ..., S2.N-1, S2.N to generate a driving current corresponding to the
data signal. Also, the driving current is supplied to a corresponding organic light emitting device OLED in response to
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a third scan signal transmitted through one of the third scan lines S3.1, S3.2, ..., S3.N-1, S3.N, thereby displaying an
image.

[0031] The data driver 200 is connected to the data lines D1, D2, ...DM-1, DM and supplies the data signal to the
pixels 110. The scan driver 300 is provided on a side of the pixel portion 100, and connected to the first scan lines S1.1,
S1.2, ..., S1.N-1, S1.N, the second scan lines S2.1, S2.2, ..., S2.N-1, S2.N, and the third scan lines S3.1, S3.2, ..., S3.N-
1, S3.N. The scan driver 300 supplies the first, second and third scan signals to the pixel portion 100, and selects the
rows of the pixel portion 100 in sequence. Then, the data driver 200 supplies the data signal to the selected row, thereby
allowing a pixel 110 to emit light based on the data signal.

[0032] FIG. 3is a circuit diagram of a pixel according to a first embodiment of the present invention. As shown in FIG.
3, the pixel comprises an emission part 111, a storage part 112, a driving device 113, a first switching part 114, a second
switching part 115, and a third switching part 116.

[0033] The driving device 113 comprises source, gate and drain electrodes, and determines the intensity of current
inputted to the emission part 111 on the basis of voltage stored in the storage part 112, thereby controlling the brightness
of the emission part 111.

[0034] The first switching part 114 receives the data signal and selectively transmits it to the storage part 112. The
second switching part 115 selectively transmits either the voltage stored in the storage part 112 or the compensation
voltage applied through the compensation power line Vinit to a gate electrode of the driving device 113, based on scan
signals S1.n and S2.n.

[0035] The storage part 112 stores a predetermined voltage and supplies the stored voltage to the gate electrode of
the driving device 113. Further, the storage part 112 stores voltage obtained by subtracting the voltage applied to a
source electrode of the driving device 113 from the voltage corresponding to the data signal received through the first
switching part 114. Here, the voltage applied to the source electrode of the driving device 113 is higher than the com-
pensation voltage by the absolute value of the threshold voltage of the driving device 113.

[0036] The third switching part 116 prevents the first power Vdd from being applied to the driving device 113 while
the pixel power is selectively applied to the pixel through the pixel power line D, and stored in the storage part 112.
Further, the third switching part 116 supplies the first power Vdd to the driving device 113 when the pixel power is
completely stored in the storage part 112.

[0037] In other words, the pixel 110 comprises the organic light emitting device OLED and its peripheral circuits
including a first switching transistor M1, a second switching transistor M2, a third switching transistor M3, a driving
transistor M4, a fourth switching device M5, and a capacitor Cst. Each of the first through third switching transistors M1,
M2, M3, the driving transistor M4, and the switching device M5 comprises a gate electrode, a source electrode, and a
drain electrode. Further, the capacitor Cst comprises a first electrode and a second electrode.

[0038] The gate electrode of the first switching transistor M1 is connected to the first scan line S1.n, the source
electrode is connected to the data line Dm, and the drain electrode is connected to a first node A. Here, the first switching
transistor M1 supplies the data signal to the first node A, in response to the first scan signal inputted through the first
scan line S 1.n.

[0039] The gate electrode of the second switching transistor M2 is connected to the first scan line S1.n, the source
electrode is connected to the compensation power line Vinit, and the drain electrode is connected to a second node B.
Here, the second switching transistor M2 supplies the compensation power from the compensation power line Vinit to
the second node B, in response to the first scan signal inputted through the first scan line S1.n. Further, the compensation
power inputted through the compensation power line Vinit is maintained as a high signal.

[0040] The capacitor Cst is connected between the first node A and a third node C, and charged with the voltage
difference between the voltage applied to the first node A and the voltage applied to the third node C, thereby supplying
the charged voltage to the gate electrode of the driving transistor M4 for a period corresponding to one frame.

[0041] The gate electrode of the third switching transistor M3 is connected to the second scan line S2.n, the source
electrode is connected to the first node A, and the drain electrode is connected to the second node B. Here, the third
switching transistor M3 supplies the voltage charged in the capacitor Cst to the gate electrode of the driving transistor
M4 in response to the second scan signal inputted through the second scan signal S2.n.

[0042] The gate electrode of the driving transistor M4 is connected to the second node B, the source electrode is
connected to the third node C, and the drain electrode is connected to the anode electrode of the organic light emitting
device OLED. Here, the driving transistor M4 controls the current corresponding to the voltage applied to its own gate
electrode to flow via its own source and drain electrodes, thereby supplying the current to the organic light emitting
device OLED.

[0043] The gate electrode of the fourth switching device M5 is connected to the third scan line S3.n, the source
electrode is connected to the pixel power line Vdd to supply the pixel power, and the drain electrode is connected to the
third node C. Here, the fourth switching device M5 is switched in response to the third scan signal inputted through the
third scan line S3.n, and thus selectively supplies the pixel power to the organic light emitting device OLED, thereby
controlling the current flowing in the organic light emitting device OLED.
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[0044] FIG. 4 is a circuit diagram of a pixel according to a second embodiment of the present invention. Referring to
FIG. 4, the pixel comprises an additional fifth switching transistor M6 connected in parallel to the organic light emitting
device OLED, relative to the pixel circuit of the first embodiment.

[0045] The fifth switching transistor M6 comprises a gate electrode connected to a third scan line, a source electrode
connected to a cathode electrode of the organic light emitting device OLED, and a drain electrode connected to an
anode electrode of the organic light emitting device OLED. Further, the fifth switching transistor M6 has a reverse polarity
relative to the fourth switching transistor M5. For example, when the fourth switching device M5 is of a p-type transistor
as shown in FIG. 4, the fifth switching transistor M6 is of an n-type transistor. In this case, the fifth switching transistor
M6 is turned off while the fourth switching device M5 is turned on. On the other hand, the fifth switching transistor M6
is turned on while the fourth switching device M5 is turned off.

[0046] Therefore, in a case that the organic light emitting device OLED emits light, the fifth switching transistor M6 is
turned off, so that the current flows only in the organic light emitting device OLED. On the other hand, in a case that the
organic light emitting device OLED does not emit light (particularly, while the threshold voltage is detected), the fifth
switching transistor M6 is turned on, so that the current flows in the fifth switching transistor M6 and not in the organic
light emitting device OLED, thereby preventing the organic light emitting device OLED from emitting light.

[0047] FIG. 5 shows timing of the signals for driving the pixels shown in FIGs. 3 and 4; FIG. 6 is a circuit diagram
formed when threshold voltage is compensated in the pixels shown in FIGs. 3 and 4; and FIG. 7 is a circuit diagram
formed when the driving voltage is applied to the pixels shown in FIGs. 3 and 4. Referring to FIGs. 5 through 7, operation
of the pixel is divided according to a first operation period T1 and a second operation period T2. In the first operation
period T1, the first scan signal s1.n is low, and the second scan signal s2.n and the third scan signal s3.n are high. In
the second operation period T2, the first scan signal s1.n is high, and the second scan signal s2.n and the third scan
signal s3.n are low.

[0048] In the first operation period T1, the first and second switching transistors M 1 and M2 are turned on by the first
scan signal s1.n, and the third and fourth switching transistors M3 and M5 are turned off by the second scan signal s2.n
and the third scan signal s3.n. Hence, the circuit is connected as shown in FIG. 6.

[0049] Referring to FIG. 6, the data signal is transmitted to the first node A through the first switching transistor M1,
and the compensation power is supplied to the gate electrode of the driving transistor M4 through the second switching
transistor M2. At this time, the first scan signal s1.n is changed from a high state to a low state after the second scan
signal s2.n is changed from a low state to a high state, so that the first and second switching transistors M1 and M2 are
turned on after the third switching transistor M3 is turned off. Therefore, the data signal is not distorted by other voltage
and is correctly stored in the capacitor, thereby applying a uniform voltage to the gate of the driving transistor M4.
[0050] Because the applied compensation power is a high signal, the driving transistor M4 is maintained in the off
state, and thus the voltage applied to the source electrode of the driving transistor M4 is higher than the voltage applied
to the gate electrode thereof by the threshold voltage. Therefore, the voltage based on the following equation 2 is applied
between the source and gate electrodes of the driving transistor M4 by the capacitor Cst.

Vest = Vdata — (Vinit — Vth) [Equation 2];

; where Vcst is a voltage charged in the capacitor; Vdata is a voltage corresponding to the data signal; Vinit is the
compensation voltage and Vth is the threshold voltage of the driving transistor M4.

[0051] In order to correctly operate the driving transistor M4, the pixel power voltage should be larger than or equal
to the sum of the compensation voltage and the absolute value of the threshold voltage of the driving transistor M4.
[0052] In the second operation period T2, the first scan signal s1.n is maintained in the high state, and the second
scan signal s2.n and the third scan signal s3.n are maintained in the low state. The second operation period T2 is
maintained for a period corresponding to one frame. During this time, the first and second switching transistors M1 and
M2 are turned off by the first scan signal s1.n, and the third and fourth switching transistors M3 and M5 are turned on
by the second scan signal s2.n and the third scan signal s3.n. Hence, the circuit is connected as shown in FIG. 7.
[0053] Referring to FIG. 7, the voltage charged in the capacitor Cst is applied to the gate electrode of the driving
transistor M4, so that the current corresponding to the voltage charged in the capacitor Cst flows in the organic light
emitting device OLED through the driving transistor M4. At this time, the second scan signal s2.n is changed from a high
state to a low state after the first scan signal s1.n is changed from a low state to a high state, so that the third switching
transistor M3 applies only the voltage charged in the capacitor Cst to the gate electrode of the driving transistor M4,
thereby applying a uniform voltage to the gate electrode of the driving transistor M4.

[0054] Therefore, a current based on the following equation 3 flows from the driving transistor M4 to the organic light
emitting device OLED.
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Ioep = g(Vgs -Vth) = g(Vdata ~Vinit)} [Equation 3]

, Where /o, gp is a current flowing in the organic light emitting device OLED; Vgs s a voltage applied between the source
and gate electrodes of the driving transistor M4; Vdatais a voltage corresponding to the data signal; Vinitis a compensation
voltage; and B is a gain factor of the driving transistor M4.

[0055] Therefore, as shown in the equation 3, the current flowing in the organic light emitting device OLED corresponds
only to the data signal voltage and the compensation voltage, regardless of the threshold voltage of the driving transistor
M4 and the pixel power.

[0056] At this time, the pixel power allows the current to flow in the light emitting device, so that a voltage drop occurs
in the pixel power as the current flows. Due to the connection of the capacitor Cst to the gate and source electrodes of
the driving transistor M4 the gate-source voltage Vgs of M4 and hence the OLED drive current are independent from a
voltage drop in pixel power.

[0057] Thus, inthe pixels shown in FIGs. 3 and 4, the deviation between the threshold voltages of the driving transistors
M4 is compensated, and the voltage drop in the pixel power is compensated, so that the pixels are suitable for realizing
a large sized light emitting display.

[0058] FIG. 8 is a circuit diagram of a pixel comprising NMOS transistors according to an embodiment of the present
invention. Referring to FIG. 8, the pixel comprises an organic light emitting device OLED and its peripheral circuits
including a first switching transistor M1, a second switching transistor M2, a third switching transistor M3, a driving
transistor M4, a fourth switching device M5, and a capacitor Cst. Each of the first through third switching transistors M1,
M2, M3, the driving transistors M4, and the switching device M5 is realized by an NMOS transistor comprising a gate
electrode, a source electrode, and a drain electrode. Further, the capacitor Cst comprises a first electrode and a second
electrode.

[0059] The organic light emitting device OLED is connected to the driving transistor M4, and the fourth switching
device M5 is connected between the driving transistor M4 and a cathode electrode.

[0060] FIG. 9 shows timing between signals for driving the pixel shown in FIG. 8. Referring to FIG. 9, operation of the
pixel is divided according to a first operation period T1 and a second operation period T2. In the first operation period
T1, the first scan signal s1.n is high, and the second scan signal s2.n and the third scan signal s3.n are low. In the
second operation period T2, the first scan signal s1.n is low, and the second scan signal s2.n and the third scan signal
s3.n are high.

[0061] In the first operation period T1, the first and second switching transistors M1 and M2 are turned on by the first
scan signal s1.n, and the third and fourth switching transistors M3 and M5 are turned off by the second scan signal s2.n
and the third scan signal s3.n. Hence, the compensation voltage is supplied from the compensation power line Vinit to
the gate electrode of the driving transistor M3, and the capacitor Cst is charged with a voltage based on the equation
2. During this time, the compensation power supplied through the compensation power line Vinit is kept low.

[0062] In the second operation period T2, the first scan signal s1.n is kept low, and the second scan signal s2.n and
the third scan signal s3.n are kept high. The second operation period T2 is maintained for a period corresponding to
one frame. During this time, the first and second switching transistors M1 and M2 are kept turned off by the first scan
signal s1.n, and the third and fourth switching transistors M3 and M5 are kept turned on by the second scan signal s2.n
and the third scan signal s3.n. The voltage stored in the capacitor Cst is applied to the organic light emitting device
OLED, so that the driving current based on the equation 3 flows therein.

[0063] In the foregoing embodiment, the fourth switching device M5 for controlling the current to flow in the organic
light emitting device OLED may be an NMOS transistor when other transistors provided in the pixel are PMOS transistors.
Alternately, the fourth switching device M5 may be a PMOS transistor when other transistors provided in the pixel are
NMOS transistors.

[0064] As described above, the present invention provides a pixel circuit and a light emitting display, in which current
flows in a driving transistor regardless of threshold voltage of the driving transistor and pixel power. Thus, the difference
between the threshold voltages is compensated, so that the intensity of current flowing in the light emitting device does
not vary due to voltage drop in first power used for the pixel power and a decrease in the pixel power voltage, thereby
improving the uniformity of brightness of the light emitting device.

[0065] Although a few embodiments of the present invention have been shown and described, it would be appreciated
by those skilled in the art that changes might be made in this embodiment without departing from the principles of the
invention, the scope of which is defined in the claims.
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Claims

1.

A pixel circuit comprising:

a light emitting device (OLED) comprising a first and a second terminal, wherein the second terminal of the light
emitting device (OLED) is connected to a second supply voltage (Vss);

adriving transistor (M4) comprising a source electrode connected to a third node (C), a drain electrode connected
to the first terminal of the light emitting device (OLED), and a gate electrode connected to a second node (B),
wherein the driving transistor (M4) is arranged to receive a first supply voltage (Vdd) and to supply a current to
the light emitting device (OLED) corresponding to a voltage applied to a gate electrode thereof;

a first switching device (M1) comprising a first switching transistor comprising a source electrode connected to
a data line (Dm), a drain electrode connected to a first node (A), and a gate electrode connected to a first scan
line (S81.n), wherein the first switching device is arranged to transmit a data signal (Dm) selectively depending
on a first scan signal (S1.n);

a second switching device (M2) comprising a second switching transistor comprising a source electrode con-
nected to a compensation voltage line (Vinit) and a drain electrode connected to the second node (B);

a capacitor (Cst) comprising a first terminal connected to the first node (A);

a third switching device (M3) comprising a third switching transistor comprising a source electrode connected
to the first node (A), a drain electrode connected to the second node (B), and a gate electrode connected to a
second scan line (S2.n), wherein the third switching device (M3) is arranged to transmit a voltage corresponding
tothe voltage stored in the capacitor (Cst) to the gate electrode of the driving transistor (M4) selectively depending
on a second scan signal (S2.n);

the pixel circuit characterised in that

the capacitor (Cst) furthermore comprises a second terminal connected to the third node (C), wherein the
capacitor (Cst) is arranged to store a voltage corresponding to the data signal (Dm) and the compensation
voltage (Vinit) according to operations of the first (M1) and second (M2) switching devices;

the second switching transistor furthermore comprises a gate electrode connected to the first scan line (S1.n),
wherein the second switching device is arranged to transmit a compensation voltage (Vinit) to the gate electrode
of the driving transistor (M4) selectively depending on the first scan signal (S1.n);

the pixel circuit furthermore comprises a fourth switching device (M5) comprising a fourth switching transistor
comprising a source electrode connected to the first supply voltage (Vdd), a drain electrode connected to the
third node (C), and a gate electrode connected to a third scan line (S3.n), wherein the fourth transistor is arranged
to transmit the first supply voltage (Vdd) to the driving transistor (M4) selectively depending on a third scan
signal (S3.n).

The pixel circuit according to claim 1, further comprising a fifth switching device (M6) controlled by the third scan
signal (S3.n) to interrupt the current from flowing in the light emitting device (OLED), wherein the fifth switching
device (M6) comprises a fifth switching transistor comprising a source electrode connected to the second supply
voltage (Vss), a drain electrode connected to a connecting line between the drain electrode of the driving transistor
(M4) and the first terminal of the light emitting device (OLED), and a gate electrode connected to the third scan line
(S3.n).

The pixel circuit according to claim 1 or 2, wherein the voltage stored in the capacitor (Cst) is equal to a voltage
obtained by subtracting a difference between the compensation voltage (Vinit) and a threshold voltage of the driving
transistor (M4) from the voltage corresponding to the data signal (Dm).

The pixel circuit according to claim 1 or 2, wherein the first (S 1.n), second (S2.n) and third (S3.n) scan signals are
periodic signals with a common period that is split into a first (T1) and second (T2) sub-period, wherein

the first scan signal (S1.n) is in on and off states for the first and second sub-periods, respectively;

the second scan signal (S2.n) is in off and on states for the first and second sub-periods, respectively; and

the third scan signal (S3.n) is in off and on states for the first and second sub-periods, respectively.

The pixel circuit according to claim 1 or 2, wherein the compensation voltage (Vinit) maintains the driving transistor
(M4) in an off state.

The pixel circuit according to claim 1 or 2, wherein an absolute value of the difference between the first supply
voltage (Vdd) and the compensation voltage (Vinit) is larger than or equal to an absolute value of a threshold voltage
of the driving transistor (M4).
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The pixel circuit according to claim 2, wherein the fourth switching device (M5) and the fifth switching device (M6)
are driven by the third scan signal (S3.n) to be in different states.

A light emitting display comprising:
a data driver (200), and a scan driver (300), a plurality of first scan lines (S1.1 - S1.N); a plurality of second

scan lines (S2.1 - S2.N), a plurality of third scan lines (S3.1 - S3.N), a plurality of data lines (D1-Dy;); wherein
the light emitting display furthermore comprises a plurality of pixel circuits (110) according to claim 1.

Patentanspriiche

Eine Pixelschaltung, umfassend:

ein lichtemittierendes Bauelement (OLED), umfassend einen ersten und zweiten Anschluss, wobei der zweite
Anschluss des lichtemittierenden Bauelements (OLED) an eine zweite Versorgungsspannung (Vss) angeschlos-
sen ist;

einen Ansteuertransistor (M4), umfassend eine mit einem dritten Knoten (C) verbundene Source-Elektrode,
eine mit dem ersten Anschluss des lichtemittierenden Bauelements (OLED) verbundene Drain-Elektrode sowie
eine mit einem zweiten Knoten (B) verbundene Gate-Elektrode, wobei der Ansteuertransistor (M4) so ausgelegt
ist, dass er eine erste Versorgungsspannung (Vdd) erhalt und dem lichtemittierenden Bauelement (OLED)
einen Strom liefert, der einer an eine Gate-Elektrode des Ansteuertransistors (M4) angelegten Spannung ent-
spricht;

eine erste Schaltvorrichtung (M1), umfassend einen ersten Schalttransistor, umfassend eine mit einer Daten-
leitung (Dm) verbundene Source-Elektrode, eine mit einem ersten Knoten (A) verbundene Drain-Elektrode
sowie eine mit einer ersten Abtastleitung (S1.n) verbundene Gate-Elektrode, wobei die erste Schaltvorrichtung
so ausgelegt ist, dass sie selektiv in Abhangigkeit eines ersten Abtastsignals (S1.n) ein Datensignal (Dm)
Ubertragt;

eine zweite Schaltvorrichtung (M2), umfassend einen zweiten Schalttransistor, umfassend eine mit einer Kom-
pensationsspannungsleitung (Vinit) verbundene Source-Elektrode sowie eine mit dem zweiten Knoten (B) ver-
bundene Drain-Elektrode;

einen Kondensator (Cst), umfassend einen mit dem ersten Knoten (A) verbundenen ersten Anschluss;

eine dritte Schaltvorrichtung (M3), umfassend einen dritten Schalttransistor, umfassend eine mit dem ersten
Knoten (A) verbundene Source-Elektrode, eine mit dem zweiten Knoten (B) verbundene Drain-Elektrode sowie
eine mit einer zweiten Abtastleitung (S2.n) verbundene Gate-Elektrode, wobei die dritte Schaltvorrichtung so
ausgelegtist, dass sie selektiv an die Gate-Elektrode des Ansteuertransistors (M4) eine der in dem Kondensator
(Cst) gespeicherten Spannung entsprechende Spannung in Abhangigkeit eines zweiten Abtastsignals (S2.n)
Ubertragt;

wobei die Pixelschaltung dadurch gekennzeichnet ist, dass

der Kondensator (Cst) ferner einen mit dem dritten Knoten (C) verbundenen zweiten Anschluss umfasst, wobei
der Kondensator (Cst) so ausgelegt ist, dass er eine dem Datensignal (Dm) und der Kompensationsspannung
(Vinit) entsprechende Spannung entsprechend den Operationen der ersten (M1) und zweiten (M2) Schaltvor-
richtungen speichert;

der zweite Schalttransistor ferner eine mit der ersten Abtastleitung (S1.n) verbundene Gate-Elektrode umfasst,
wobei die zweite Schaltvorrichtung so ausgelegt ist, dass sie selektiv in Abhangigkeit des ersten Abtastsignals
(S1.n) an die Gate-Elektrode des Ansteuertransistors (M4) eine Kompensationsspannung (Vinit) Ubertragt;
die Pixelschaltung ferner eine vierte Schaltvorrichtung (M5) umfasst, umfassend einen vierten Schalttransistor,
umfassend eine an die erste Versorgungsspannung (Vdd) angeschlossene Source-Elektrode, eine mit dem
dritten Knoten (C) verbundene Drain-Elektrode sowie eine mit einer dritten Abtastleitung (S3.n) verbundene
Gate-Elektrode, wobei der vierte Transistor so ausgelegt ist, dass er selektiv in Abhangigkeit eines dritten
Abtastsignals (S3.n) an den Ansteuertransistor (M4) die erste Versorgungsspannung (Vdd) tbertragt.

Die Pixelschaltung nach Anspruch 1, ferner umfassend eine fiinfte Schaltvorrichtung (M6), die von dem dritten
Abtastsignal (S3.n) gesteuert wird, um den Stromfluss in das lichtemittierende Bauelement (OLED) zu unterbrechen,
wobei die flinfte Schaltvorrichtung (M6) einen flinften Schalttransistor umfasst, der eine an die zweite Versorgungs-
spannung (Vss) angeschlossene Source-Elektrode, eine mit einer Verbindungsleitung zwischen der Drain-Elektrode
des Ansteuertransistors (M4) und dem ersten Anschluss des lichtemittierenden Bauelements (OLED) verbundene
Drain-Elektrode sowie eine mit der dritten Abtastleitung (S3.n) verbundene Gate-Elektrode umfasst.
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3. Die Pixelschaltung nach Anspruch 1 oder 2, wobei die in dem Kondensator (Cst) gespeicherte Spannung einer
durch Subtrahieren einer Differenz zwischen der Kompensationsspannung (Vinit) und einer Schwellenspannung
des Ansteuertransistors (M4) von der dem Datensignal (Dm) entsprechenden Spannung gewonnenen Spannung
gleich ist.

4. Die Pixelschaltung nach Anspruch 1 oder 2, wobei die ersten (S1.n), zweiten (S2.n) und dritten (S3.n) Abtastsignale
periodische Signale mit einer gemeinsamen Periode, die in eine erste (T1) und zweite (T2) Unterperiode unterteilt
ist, sind, wobei
das erste Abtastsignal (S1.n) sich fiir die ersten und zweiten Unterperioden in An- beziehungsweise Aus-Zustéanden
befindet;
das zweite Abtastsignal (S2.n) sich fiir die ersten und zweiten Unterperioden in Aus- beziehungsweise An-Zustanden
befindet; und
das dritte Abtastsignal (S3.n) sich fiir die ersten und zweiten Unterperioden in Aus- beziehungsweise An-Zustanden
befindet.

5. Die Pixelschaltung nach Anspruch 1 oder 2, wobei die Kompensationsspannung (Vinit) den Ansteuertransistor (M4)
in einem Aus-Zustand halt.

6. Die Pixelschaltung nach Anspruch 1 oder 2, wobei ein Absolutbetrag der Differenz zwischen der ersten Versor-
gungsspannung (Vdd) und der Kompensationsspannung (Vinit) gréRer oder gleich einem Absolutbetrag einer
Schwellenspannung des Ansteuertransistors (M4) ist.

7. Die Pixelschaltung nach Anspruch 2, wobei die vierte Schaltvorrichtung (M5) und die fiinfte Schaltvorrichtung (M6)
von dem dritten Abtastsignal (S3.n) so angesteuert werden, dass sie sich in verschiedenen Zustanden befinden.

8. Eine lichtemittierende Anzeige, umfassend:

einen Datentreiber (200) und einen Abtasttreiber (300), eine Vielzahl von ersten Abtastleitungen (S1.1 - S1.N);
eine Vielzahl von zweiten Abtastleitungen (S2.1 - S2.N), eine Vielzahl von dritten Abtastleitungen (S3.1 - S3.N),
eine Vielzahl von Datenleitungen (D1-D,,), wobei die lichtemittierende Anzeige ferner eine Vielzahl von Pixel-
schaltungen (110) nach Anspruch 1 umfasst.

Revendications
1. Circuit de pixel comportant :

un dispositif émetteur de lumiére (OLED) comportant des premiére et seconde bornes, dans lequel la seconde
borne du dispositif émetteur de lumiere (OLED) est connectée a une seconde tension d’alimentation (Vss) ;
un transistor d’attaque (M4) comportant une électrode de source connectée a un troisieme noeud (C), une
électrode de drain connectée a la premiére borne du dispositif émetteur de lumiére (OLED) et une électrode
de grille connectée a un deuxiéme noeud (B), le transistor d’attaque (M4) étant agencé de fagon a recevoir une
premiére tension d’alimentation (Vdd) et a fournir au dispositif émetteur de lumiére (OLED) un courant corres-
pondant a une tension appliquée a une électrode de grille de ce dispositif ;

un premier dispositif de commutation (M1) comportant un premier transistor de commutation comprenant une
électrode de source connectée a une ligne de données (Dm), une électrode drain connectée a un premier
noeud (A) et une électrode de grille connectée a une premiere ligne de balayage (S1.n), le premier dispositif
de commutation étant agencé de fagon a transmettre un signal de données (Dm) dépendant sélectivement d’un
premier signal de balayage (S1.n) ;

un deuxiéme dispositif de commutation (M2) comportant un second transistor de commutation comprenant une
électrode de source connectée a une ligne de tension de compensation (Vinit) et une électrode drain connectée
au deuxiéme noeud (B) ;

un condensateur (Cst) comportant une premiére borne connectée au premier noeud (A) ;

un troisiéme dispositif de commutation (M3) comprenant un troisieme transistor de commutation comportant
une électrode de source connectée au premier noeud (A), une électrode de drain connectée au deuxieme
noeud (B) et une électrode de grille connectée a une deuxieme ligne de balayage (S2.n), le troisieme dispositif
de commutation (M3) étant agencé de fagon a transmettre une tension, correspondant a la tension stockée
dans le condensateur (Cst), a I'électrode de grille du transistor d’attaque (M4) dépendant sélectivement d’un
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second signal de balayage (S2.n) ;
le circuit de pixel étant caractérisé en ce que :

le condensateur (Cst) comporte en outre une seconde borne connectée au troisieme noeud (C), le con-
densateur (Cst) étant agencé de fagon a stocker une tension correspondant au signal de données (Dm) et
a la tension de compensation (Vinit) conformément a des opérations effectuées par les premier (M1) et
second (M2) dispositifs de commutation ;

le deuxiéme transistor de commutation comporte en outre une électrode de grille connectée a la premiére
ligne de balayage (S1.n), le deuxieme dispositif de commutation étant agencé de fagon a transmettre une
tension de compensation (Vinit) a I'électrode de grille du transistor d’attaque (M4) dépendant sélectivement
du premier signal de balayage (S1.n) ;

le circuit de pixel comporte en outre un quatriéme dispositif de commutation (M5) comprenant un quatriéme
transistor de commutation comportant une électrode de source connectée a la premiére tension d’alimen-
tation (Vdd), une électrode de drain connectée au troisi€me noeud (C) et une électrode de grille connectée
a une troisiéeme ligne de balayage (S3.n), le quatriéme transistor étant agencé de fagon a transmettre la
premiére tension d’alimentation (Vdd) au transistor d’attaque (M4) dépendant sélectivement d’un troisieme
signal de balayage (S3.n).

Circuit de pixel selon la revendication 1, comportant en outre un cinquieme dispositif de commutation (M6) commandé
par le troisieme signal de balayage (S3.n) pour interrompre la circulation du courant dans le dispositif émetteur de
lumiere (OLED), dans lequel le cinquiéme dispositif de commutation (M6) comprend un cinquiéme transistor de
commutation comportant une électrode de source connectée ala seconde tension d’alimentation (Vss), une électrode
de drain connectée a une ligne de connexion entre I'électrode de drain du transistor d’attaque (M4) et la premiére
borne du dispositif émetteur de lumiére (OLED), et une électrode de grille connectée a la troisiéme ligne de balayage
(S3.n).

Circuit de pixel selon la revendication 1 ou 2, dans lequel la tension stockée dans le condensateur (Cst) est égale
a une tension de différence obtenue en soustrayant la tension de compensation (Vinit) et une tension de seuil du
transistor d’attaque (M4) de la tension correspondant au signal de données (Dm).

Circuit de pixel selon la revendication 1 ou 2, dans lequel les premier (S1.n), deuxiéme (S2.n) et troisieme (S3.n)
signaux de balayage sont des signaux périodiques avec une période commune qui est divisée en premiere (T1) et
seconde (T2) sous-périodes, dans lequel :

le premier signal de balayage (S1.n) est dans des états activé et désactivé pendant les premiére et seconde
sous-périodes, respectivement ;

le deuxiéme signal de balayage (S2.n) est dans des états désactivé et activé pendant les premiére et seconde
sous-périodes, respectivement ; et

le troisieme signal de balayage (S3.n) est dans des états désactivé et activé pendant les premiére et seconde
sous-périodes, respectivement.

Circuit de pixel selon la revendication 1 ou 2, dans lequel la tension de compensation (Vinit) maintient le transistor
d’attaque (M4) dans un état désactivé.

Circuit de pixel selon la revendication 1 ou 2, dans lequel la valeur absolue de la différence entre la premiére tension
d’'alimentation (Vdd) et la tension de compensation (Vinit) est supérieure ou égale a la valeur absolue d’'une tension
de seuil du transistor d’attaque (M4).

Circuit de pixel selon la revendication 2, dans lequel le quatrieme dispositif de commutation (M5) et le cinquieme
dispositif de commutation (M6) sont attaqués par le troisieme signal de balayage (S3.n) de fagon a étre dans des
états différents.

Appareil d’affichage émettant de la lumiere, comportant :
un circuit d’attaque (200) de données, et un circuit d’attaque (300) de balayage, une pluralité de premiéres lignes
de balayage (S1.1-S1.N) ; une pluralité de deuxiemes lignes de balayage (S2.1-S2.N), une pluralité de troisi€mes

lignes de balayage (S3.1-S3.N), une pluralité de lignes de données (D1-Dy,;) ; dans lequel I'appareil d’affichage
émettant de la lumiere comporte en outre une pluralité de circuits de pixels (110) selon la revendication 1.
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