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(54) Organic electroluminescence display and driving method thereof

(57) An organic electroluminescence display trans-
mits a data driving voltage to a data driving unit to make
different a voltage of the data signal outputted from the
data driving unit, the data driving voltage being in a dif-
ferent level in every subframe according to the digital
data signal, and displaying a desired grey level of an
image by allowing a desired subframe to emit light ac-
cording to the number of bits of the data signal, and a

driving method thereof. An organic electroluminescence
display includes a plurality of scan lines to transmit a scan
signal; a plurality of data lines to transmit a digital data
signal; and a plurality of pixels defined by a plurality of
power supply lines to supply power, wherein the scan
signal is transmitted to a plurality of subframes, and ON
signals of the digital data signal have different voltages
in a plurality of the subframes.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an organic
electroluminescence display and a driving method there-
of. More specifically, embodiments of the present inven-
tion relate to an organic electroluminescence display and
a driving method thereof that transmits a data driving
voltage to a data driving unit to output different voltages
of a digital data signal, the data driving voltage being a
different voltage in every subframe according to the dig-
ital data signal. Accordingly, the organic electrolumines-
cence display may display a desired grey level of an im-
age by allowing a desired subframe to emit light corre-
sponding to the number of bits of the digital data signal.

2. Description of the Related Art

[0002] Flat panel displays contain a plurality of pixels
in a matrix arrangement on a substrate and have pixels
set as a display area. In the flat panel displays, scan lines
and data lines are connected to pixels to display an image
by selectively applying data signals to the pixels.
[0003] Flat panel displays are classified into different
type displays according to a driving mode of a pixel, in-
cluding a passive matrix-type light-emitting display and
an active matrix-type light-emitting display. Active matrix-
type light-emitting displays which emit light from every
pixel have been used mainly due to better resolution,
contrast, and operating speed.
[0004] Active matrix-type light-emitting displays are
used as displays for such devices as a personal compu-
ter, a portable phone, PDA, etc., or as monitors of various
information appliances even though various other types
of flat panel displays are known in the art. Other types of
flat panel displays include liquid crystal displays (LCDS)
using a liquid crystal panel, organic electroluminescence
displays using an organic electroluminescence device,
and plasma display panels (PDPS) using a plasma panel,
etc.
[0005] Recently, various light-emitting displays have
been developed having a smaller weight and volume than
a cathode ray tube, and attention has been particularly
paid to organic electroluminescence displays which are
excellent in luminous efficiency, luminance and viewing
angles, and have rapid response times.
[0006] FIG. 1 is a view of a circuit showing a pixel used
in one related art organic electroluminescence display.
Referring to FIG. 1, the pixel is formed on a region where
a data line (Dm) and a scan line (Sn) are crossed, and
includes a first transistor (T11), a second transistor (T21),
a capacitor (Cst), a compensation circuit 11, and an or-
ganic electroluminescence device (OLED). During oper-
ation, the pixel is selected by receiving a scan signal
through the scan line (Sn), and a data signal is transmit-

ted to the selected pixel through the data line (Dm) so
that a luminance corresponding to the data signal is dis-
played. Also, each pixel is operated by receiving power
from a first power supply (ELVdd) and a second power
supply (ELVss).
[0007] The first transistor (T11) allows a current to flow
from a source to a drain according to a signal applied to
a gate electrode, and has a gate connected to the com-
pensation circuit 11, a source connected to the first power
supply (ELVdd), and a drain connected to the organic
electroluminescence device (OLED).
[0008] The second transistor (T21) transmits a data
signal to the compensation circuit 11 according the scan
signal, and has a gate connected to the scan line (Sn),
a source connected to the data line (Dm), and a drain
connected to the compensation circuit 11.
[0009] The capacitor (Cst) applies a voltage to the
compensation circuit 11 that corresponds to the data sig-
nal. The capacitor (Cst) maintains a voltage of the data
signal during a predetermined period. Therefore, the first
transistor (T11) allows a current that corresponds to the
voltage of the data signal to flow during a predetermined
period. As a result, even if the data signal is interrupted
by the second transistor (T21), since the first electrode
is connected to the first power supply (ELVdd) and the
second electrode is connected to the compensation cir-
cuit 11, the second electrode maintains a voltage that
corresponds to the data signal. Accordingly, the voltage
that corresponds to the data signal is maintained on the
gate of the first transistor (T11) during the predetermined
period.
[0010] The compensation circuit 11 compensates for
a threshold voltage of the first transistor (T11) by receiv-
ing a compensation control signal. Accordingly, the com-
pensation circuit 11 prevents unevenness of a luminance
due to unevenness of a threshold voltage. The compen-
sation control signal may be transmitted by an additional
signal line or may be transmitted by the scan line.
[0011] The organic electroluminescence device
(OLED) has an organic film formed between an anode
electrode and a cathode electrode so that the organic
film is allowed to emit light. Light is emitted from the or-
ganic film if a current flows from the anode electrode to
the cathode electrode. In the OLED shown in FIG. 1, the
anode electrode is connected to the drain of the first tran-
sistor (T11) and the cathode electrode is connected to
the second power supply (ELVss). The organic film in-
cludes an emitting layer (EML), an electron transport lay-
er (ETL) and a hole transport layer (HTL). Also, the or-
ganic electroluminescence device may further include an
electron injection layer (EIL) and a hole injection layer
(HIL).
[0012] FIG. 2 is a view of a circuit showing another
pixel used in a related art organic electroluminescence
display. Referring to FIG. 2, the pixel includes a first tran-
sistor (T12), a second transistor (T22), a third transistor
(T32), a fourth transistor (T42), a capacitor (Cst) and an
organic electroluminescence device (OLED). The OLED
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shown is referred to as a current-driving pixel circuit for
controlling a luminance using a current.
[0013] During operation of the current-driving pixel cir-
cuit, when the second transistor (T22) and the third tran-
sistor (T32) are in an ON state based on the scan signal,
a current is generated in the first transistor (T12) that
corresponds to a current flowing to the data line. At this
time, a voltage corresponding to a capacity of the current
is stored in the capacitor (Cst). Thereafter, when the sec-
ond transistor (T22) and the third transistor (T32) are in
an OFF state, the first transistor (T12) allows a current
to flow to the organic electroluminescence device
(OLED) due to the voltage stored in the capacitor (Cst).
The current-driving pixel circuit as configured above does
not have problems arising from an unevenness of a
threshold voltage, etc., since the circuit uses the flowing
current.
[0014] As described above, the pixel as shown in FIG.
1 should include a circuit for compensating for an uneven
threshold voltage, while the pixel as shown in FIG. 2 is
not suitable for a large screen of the organic electrolumi-
nescence display since time needed for charging by a
current is increased due to a parasitic capacitor, etc., and
since the driving circuit is more complicated.

SUMMARY OF THE INVENTION

[0015] Accordingly, aspects of the present invention
include an organic electroluminescence display which
transmits a data driving voltage to a data driving unit to
make different a voltage of the digital data signal output-
ted from the data driving unit, the data driving voltage
outputting the different voltages of the digital data signal,
the data driving signal being different voltages in every
subframe according to the digital data signal. The organic
electroluminescence display displays a desired grey lev-
el of an image by allowing a desired subframe to emit
light corresponding to the number of bits of the digital
data signal, and a driving method thereof.
[0016] According to a first aspect of the present inven-
tion there is provided an organic electroluminescence
display as set out in Claim 1. Preferred features of this
aspect are set out in Claims 2 to 10. According to another
aspect of the present invention there is provided an or-
ganic electroluminescence comprising: a pixel unit in-
cluding a plurality of pixels defined by, a plurality of scan
lines to which a scan signal is transmitted, a plurality of
data lines to which a digital data signal is transmitted, a
plurality of emission control lines to which an emission
control signal is transmitted, and a plurality of power sup-
ply lines for supplying power; a data driving unit to receive
an n-bit digital data signal to transmit each bit of the n-
bit digital data signal to the data lines, wherein the data
driving unit receives different data driving voltages during
each of a plurality of subframes; a scan driving unit to
transmit a scan signal that is transmitted during each of
the plurality of the subframes, to the plurality of scan lines;
and a control unit to generate the n-bit digital data signal

and the different data driving voltages and to transmit the
generated digital data signal and the different data driving
voltages to the data driving unit.
[0017] According to a second aspect of the present
invention there is provided a method of driving an organic
electroluminescence display as set out in Claim 11. Pre-
ferred features of this aspect are set out in Claim 12.
According to a further aspect of the present invention
there is provided a method of driving a pixel of an elec-
troluminescence device, comprising: receiving a scan
signal in each of a plurality of subframes; receiving a data
signal; and controlling the flow of current according to
the data signal, the data signal comprising a data driving
voltage component of different voltage levels used to ex-
press brightness in the pixel. According to a third aspect
of the present invention there is provided a pixel as set
out in Claim 13.
[0018] Additional aspects and/or advantages of the in-
vention will be set forth in part in the description which
follows and, in part, will be obvious from the description,
or may be learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 1 is a view of a circuit showing a pixel used in
a related art organic electroluminescence display.
FIG. 2 is a view of a circuit showing another pixel
used in a related art organic electroluminescence
display.
FIG. 3 is a schematic view showing a configuration
of an organic electroluminescence display according
to an aspect of the present invention.
FIG. 4 is a view of a circuit showing one aspect of
the pixel used in the organic electroluminescence
display as shown in FIG. 3.
FIG. 5 is a waveform view showing a method of driv-
ing the pixel as shown in FIG. 4.
FIG. 6 is a view of a circuit showing another aspect
of the pixel used in the organic electroluminescence
display as shown in FIG. 3.
FIG. 7 is a waveform view showing a method of driv-
ing the pixel as shown in FIG. 6.
FIG. 8 is a view of a circuit showing a current-driving
pixel used in the organic electroluminescence dis-
play according to an aspect of the present invention.
FIG. 9 is a view of a circuit showing a pixel having
an IR-drop compensation circuit used in the organic
electroluminescence display according to an aspect
of the present invention.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

[0020] Reference will now be made in detail to aspects
of the present invention, examples of which are illustrated
in the accompanying drawings, wherein like reference
numerals refer to the like elements throughout. The as-
pects are described below in order to explain the aspects
by referring to the figures.
[0021] FIG. 3 is a schematic view showing a configu-
ration of an organic electroluminescence display accord-
ing to an embodiment of the present invention. Referring
to FIG. 3, the organic electroluminescence display in-
cludes a pixel unit 100, a data driving unit 200, a scan
driving unit 300, and a control unit 400.
[0022] As shown, the pixel unit 100 includes a plurality
of data lines (D1,D2...Dm-1,Dm) and a plurality of scan
lines (S1,S2...Sn-1,Sn). A plurality of pixels are formed
in a region defined by the plurality of data lines (D1 ,
D2...Dm-1 ,Dm) and the plurality of scan lines (S1 ,
S2...Sn-1 ,Sn). As shown, the pixel 101 includes a pixel
circuit and an organic electroluminescence device (not
shown), and a pixel current is generated in the pixel circuit
to flow to the organic electroluminescence device. The
pixel current flows in the pixels 101 according to data
signals transmitted through the plurality of data lines
(D1,D2...Dm-1,Dm) and scan signals transmitted
through the plurality of scan lines (S1,S2...Sn-1,Sn). Dur-
ing operation, each pixel 101 distinguishes a plurality of
the subframes of the one frame. Also, a grey level dis-
played in the pixel 101 is determined by a sum of lumi-
nances emitted in (during) each period of the subframes.
[0023] The data driving unit 200 is connected with the
plurality of data lines (D1,D2...Dm-1,Dm) and generates
n-bit digital data signals to be sequentially transmitted to
the plurality of data lines (D1,D2...Dm-1,Dm). The n-bit
data signals generated in the data driving unit 200 is
changed into a voltage in (during) every subframe ac-
cording to a data driving voltage (Vdata). Therefore, out-
put voltages of the digital data signal are transmitted ac-
cording to each unit of the subframes.
[0024] The scan driving unit 300 is connected to the
plurality of scan lines (S1,S2...Sn-1,Sn) and generates
scan signals to be transmitted to the plurality of scan lines
(S1,S2...Sn-1,Sn). Accordingly, the scan signals are
transmitted according to each unit of the subframes, and
then enable each row of the pixel unit 100 to be sequen-
tially selected so that the digital data signals are trans-
mitted into the selected rows of the plurality of scan lines
(S1 ,S2...Sn-1 ,Sn).
[0025] The control unit 400 transmits a data driving
unit control signal (DCS), image signals (Rdata,Gdata,
Bdata), a data driving voltage (Vdata), etc., to the data
driving unit 200 to carry out an operation of the data driv-
ing unit 200, and transmits a scan driving unit control
signal (SCS), etc., to the scan driving unit 300 to carry
out an operation of the scan driving unit 300. Here, the
image signals (Rdata,Gdata,Bdata) are transmitted as
n-bit digital signals.

[0026] FIG. 4 is a view of a circuit showing one aspect
of the pixel used in the organic electroluminescence dis-
play as shown in FIG. 3. As shown, the pixel includes a
first transistor (M1), a second transistor (M2), a capacitor
(Cst), and an organic electroluminescence device
(OLED). In various embodiments, the first and second
transistors (M1 and M2) are implemented by a p-type
metal-oxide semiconductor (PMOS) transistor. Never-
theless, it is understood that other types of transistors
are usable in other embodiments of the invention.
[0027] As shown, the first transistor (M1) has a gate
connected to the first node (N1), a source connected to
the first power supply (ELVdd), and a drain connected to
the organic electroluminescence device (OLED). Ac-
cordingly, a current flows from the first power supply
(ELVdd) to the organic electroluminescence device
(OLED) according to the voltage signal transmitted from
the first node (N1).
[0028] The second transistor (M2) has a gate connect-
ed to the scan line (Sn), a source connected to the data
line (Dm), and a drain connected to the first node (N1).
Accordingly, the data signal from the data line (Dm) is
transmitted to the first node (N1) according to the scan
signal transmitted through the scan line (Sn).
[0029] The capacitor (Cst) has a first electrode con-
nected to the first power supply (ELVdd), and a second
electrode connected to the first node (N1) to maintain
power of the first node (N1) during a predetermined pe-
riod. Accordingly, the voltage of the data signal is main-
tained in the first node (N1) by the capacitor (Cst) even
though the second transistor (M2) is in an OFF state.
[0030] The organic electroluminescence device
(OLED) has an anode electrode (not shown), an organic
film (not shown), and a cathode electrode (not shown).
The organic film is controlled to emit light by having a
current flow from the anode electrode to the cathode elec-
trode of the OLED.
[0031] FIG. 5 is a waveform view showing a method
of driving the pixel as shown in FIG. 4. As shown, one
frame is divided into n number of subframes (SF1,
SF2,SF3....SFn) to correspond to an n-bit digital signal,
and the n number of the subframes (SF1,
SF2,SF3....SFn) is used to display a grey level (grayscale
level) in the organic electroluminescence device. During
operation, the number n of the subframes (SF1,
SF2,SF3....SFn) has the grey levels corresponding to a
different significance (levels) of brightnesses, and ratios
of the grey levels corresponding to the brightnesses of
the first to nth subframes (SF1, SF2,SF3....SFn) are 20:
21:22:23:24....2n.
[0032] As shown in FIG. 5, a low state (low pulse) of
the scan signals (SS1,SS2...SSn-1,SSn) is sequentially
supplied into each of the scan lines (S1,S2...Sn-1,Sn) in
(during) the first subframe (SF1) of the one frame, while
the data driving unit simultaneously receives the data
driving voltages (Vdata1,vdata2,vdata3...vdatan) having
different capacities (levels or values) in every subframe.
That is, in the first subframe (SF1), the pixel receives the
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data driving voltage corresponding to the Vdata1. At this
time, if a value of the first bit out of the n-bit data signal
is set to "0," then a voltage of the data signal becomes
"0". However, if a value of the first bit out of the n-bit data
signal is set to "1," then a voltage of the data signal be-
comes the value of the data driving voltage, which in this
case is Vdata1. Accordingly, when a low state (low pulse)
of the scan signals (SS1,SS2...SSn-1,SSn) is sequen-
tially supplied, the second transistor (M2) connected to
each of the scan lines (S1,S2...Sn-1,Sn) are sequentially
turned on. The first-bit digital data signal out of the n bits
that are being supplied into the data signal are transmit-
ted through the data line (Dm), and to the gate of each
first transistor (M1), and each capacitor (Cst) stores a
voltage difference of a voltage of the first-bit digital signal
and a voltage of the first power supply (ELVdd).
[0033] Subsequently, if a high state (non-pulse) of a
scan signal is supplied to the scan lines (S1,S2...Sn-
1,Sn), then the second transistor (M2) connected to the
scan lines (S1,S2...Sn-1,Sn) will be in an OFF state. How-
ever, since the first-bit digital data signal is stored in each
capacitor (Cst), the first-bit digital data signal is continu-
ously transmitted to the gate electrode of the first tran-
sistor (M1). A current corresponding to the first-bit digital
data signal also continuously flows from a source to a
drain of the first transistor (M1). Therefore, the first tran-
sistor (M1) emits light with a brightness corresponding
to any one of "0" or "2°" grey levels during the first sub-
frame period.
[0034] As also shown in FIG. 5, low state of the scan
signals (SS1,SS2...SSn-1,SSn) are sequentially sup-
plied into each of the scan lines (S1,S2.:.Sn-1,Sn) in the
second subframe (SF2) of the one frame, and the data
driving unit simultaneously receives the data driving volt-
age (Vdata1,vdata2,vdata3...vdatan) having different ca-
pacities (levels or values) in each of the subframes. That
is, the second subframe (SF2) receives the data driving
voltage corresponding to the Vdata2. During the opera-
tion, if a value of the second-bit digital data out of the n
bits is set to "0", then a voltage of the data signal becomes
"0". However, if a value of the second-bit digital data out
of the n bits is set to "1," then a voltage of the data signal
becomes the value of the data driving voltage, which in
this case is Vdata2. Accordingly, when a low state (low
pulse) of the scan signals (SS1,SS2...SSn-1,SSn) is se-
quentially supplied, the second transistor (M2) connect-
ed to each of the scan lines (S1,S2...Sn-1,Sn) is sequen-
tially turned on. The second-bit digital data signal of the
n bits that are supplied into the data signal, are transmit-
ted through the data line (Dm) to the gate of each first
transistor (M1), and each capacitor (Cst) stores a voltage
difference of a voltage of the second-bit digital signal and
a voltage of the first power supply (ELVdd).
[0035] Subsequently, if a high state (non-pulse) of a
scan signal is supplied to the scan lines (S1,S2...Sn-
1,Sn), then the second transistor (M2) connected to the
scan lines (S1,S2...Sn-1,Sn) will be in an OFF state. How-
ever, since the second-bit digital data signal is stored in

each capacitor (Cst), the second-bit digital data signal is
continuously transmitted to the gate electrode of the first
transistor (M1), and then a current corresponding to the
second-bit digital data signal continuously flows in a di-
rection from a source to a drain of the first transistor (M1).
Therefore, the first transistor (M1) emits light with a bright-
ness corresponding to any one of "0" or "21" grey levels
during the second subframe period.
[0036] In the same manner, the organic electrolumi-
nescence device (OLED) transmits a current corre-
sponding to the third-bit data signal and the data driving
voltage, in (during) the third subframe (SF3) of the one
frame, as described above. Therefore, the first transistor
(M1) emits light with a brightness corresponding to any
one of "0" or "22" grey levels also during the third sub-
frame period.
[0037] Likewise, the fourth subframe period (SF4) to
the nth subframe period (SFn) of the one frame are op-
erated in the same manner as described above to trans-
mit a current through the first transistor (M1) correspond-
ing to the data signal and the data driving voltage. Ac-
cordingly, the first transistor (M1) emits light with a bright-
ness corresponding to the data driving voltage and the
fourth to nth bits.
[0038] Accordingly, the organic electroluminescence
display in embodiments of the present invention and the
driving method thereof displays a desired grey level that
is a sum of the brightnesses corresponding to the emis-
sion of the organic electroluminescence device in each
of the subframe by controlling a driving voltage that is
transmitted to the data driving unit to every subframe.
[0039] FIG. 6 is a view of a circuit showing another
embodiment of a pixel that could be used in the organic
electroluminescence display as shown in FIG. 3. FIG. 7
is a waveform view showing a method of driving the pixel
as shown in FIG. 6. As shown in FIG. 6 and FIG. 7, the
pixel includes first and second transistors (M1 and M2)
and a capacitor (Cst). Here, the first and second transis-
tors (M1 and M2) are implemented using an n-type metal-
oxide semiconductor (NMOS) transistor, and their oper-
ations are carried out in a similar manner as in the em-
bodiment of the present invention as shown in FIG. 4.
[0040] That is, the pixel according to this embodiment
of the present invention and the organic electrolumines-
cence display including the same of FIG. 6 are referred
to as N-type transistors. Accordingly, when the scan sig-
nal and the data signal are in a high state, then the tran-
sistors will be in an ON state, and if the scan and data
signals are in a low state, then the transistors will be in
an OFF state. In this embodiment of the present inven-
tion, the operation of the pixel using the n-type transistors
can be easily carried out by those skilled in the art using
the descriptions of the aspects of the present invention
according to FIG. 6 showing the transistors implemented
by p-type transistors.
[0041] Meanwhile, although the above descriptions of
the embodiments of the present invention disclose that
each subframe has the same emission period, in other
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aspects, the subframes may have a different emission
period from that of each other for the purposes of grey
level presentation and image improvement. Also, the or-
ganic electroluminescence display having the pixel that
controls a current to display an image, and the organic
electroluminescence display having the pixel including
an IR-drop (voltage drop) compensation circuit may be
also utilized in a similar manner as described above.
[0042] Accordingly, FIG. 8 is a view of a circuit showing
a current-driving pixel used in the organic electrolumi-
nescence display according to an embodiment of the
present invention. As shown, the pixel includes first to
fifth transistors (M1 to M5), a capacitor (Cst), and an or-
ganic electroluminescence device (OLED). The organic
electroluminescence display is operated by receiving a
first scan signal (sn), a second scan signal (sn1), and a
reset voltage (Vini).
[0043] During operation of this embodiment, when the
fourth transistor (M4) receives the second scan signal
(from sn-1), the fourth transistor (M4) will be in an ON
state, causing the reset voltage (Vini) to be transmitted
to a first electrode of the capacitor (Cst) to reset the volt-
age stored in the capacitor (Cst). Also, when the first scan
signal (from Sn) is transmitted to the third transistor (M3),
the third transistor (M3) will be in an ON state, and cause
the source and the gate electrode of the second transistor
(M2) to be set to the same voltage so that the second
transistor (M2) makes a diode connection. At this time,
since the data signal flows through the data line (Dm), a
current corresponding to the data signal flows to the third
transistor (M3) through the second transistor (M2). Also,
since the gate electrode of the first transistor (M1) and
the gate electrode of the second transistor (M2) are con-
nected to each other, the first transistor is turned on and
a current, which flows from the source to the drain of the
first transistor (M1), is determined by the ratios of the
voltage difference between the gate electrode of the first
transistor (M1) and the gate electrode of the second tran-
sistor, for example. If the voltage, which corresponds to
a value of the current flowing from the source to the drain
of the first transistor (M1), is stored in the capacitor (Cst),
then the current may flow from the source to the drain of
the first transistor (M1) even though the second transistor
(M2) is in an OFF state in accordance with the first scan
signal (Sn). Also, if the fifth transistor (M5) is in an ON
state in accordance with the emission control signal, then
the current, which flows from the source to the drain of
the first transistor (M1), flows to the organic electrolumi-
nescence device (OLED). Accordingly, the organic elec-
troluminescence device emits light. In various aspects,
the pixel emits light if the waveform as shown in FIG. 4
is transmitted to the pixel.
[0044] FIG. 9 is a view of a circuit showing a pixel hav-
ing an IR-drop (voltage drop) compensation circuit used
in the organic electroluminescence display according to
an embodiment of the present invention. As shown, the
IR-drop compensation circuit 120 is included in the pixel
circuit shown in FIG. 3, but such inclusion is not required.

Accordingly, the pixel may be operated by receiving the
waveform, as shown in FIG. 4 and a variation due to the
unevenness of the voltage of the power supply may be
overcome by using the compensation power supply
(Vsus) transmitted to the pixel. Also, a power line to trans-
mit the compensation power (Vsus) is preferably formed
in parallel to the scan line.
[0045] The organic electroluminescence display ac-
cording to embodiments of the present invention and the
driving method thereof includes transmitting a data driv-
ing voltage to a data driving unit to make different a volt-
age of the data signal outputted from the data driving
unit, the data driving voltage outputting different voltages
of a digital data signal, the data driving signal being dif-
ferent voltages in every subframe according to the digital
data signal. The organic electroluminescence display
displays a desired grey level of an image by allowing a
desired subframe to emit light corresponding to the
number of bits of the digital data signal.
[0046] Accordingly, the organic electroluminescence
display according to embodiments of the present inven-
tion may be useful to minimize an unevenness phenom-
enon of an image due to variability of the transistor by
combining an analog driving mode with a digital driving
mode to allow the organic electroluminescence device
to emit light. Also, the organic electroluminescence dis-
play according to embodiments of the present invention
may be useful to ensure the time period used to display
a grey level of each subframe is maintained by setting
emission periods of the subframes that corresponds to
each bit of the N-bit digital data signal to the same level
in the digital driving mode.
[0047] Although a few aspects 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
the aspects without departing from the principles of the
invention, the scope of which is defined in the claims and
their equivalents.

Claims

1. An organic electroluminescence display comprising:

a plurality of scan lines arranged to transmit a
scan signal;
a plurality of data lines arranged to transmit a
digital data signal; and
a plurality of pixels defined by a plurality of power
supply lines arranged to supply power,

wherein the scan signal is transmitted during each
of a plurality of subframes, and the digital data signal
have different voltages in each of the plurality of the
subframes.

2. An organic electroluminescence display according
to claim 1,
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wherein ON signals of the digital data signal have
different voltages in each of the plurality of the sub-
frames.

3. An organic electroluminescence display according
to claim 1 or 2, wherein each of the pixels displays
a desired grey level by summing the different bright-
nesses of each of the subframes.

4. An organic electroluminescence display according
to any one of claims 1 to 3, wherein the digital data
signal has an N number of bits, and the plurality of
the subframes has the N number of subframes.

5. An organic electroluminescence display according
to claim 4,
wherein a light-emitting subframe of the plurality of
the subframes is determined by the bits of the digital
data signal.

6. An organic electroluminescence display according
to any of claims 1 to 5, wherein one of the plurality
of pixels is operated in accordance with one of the
bits of the digital data signal of each of the N sub-
frames.

7. An organic electroluminescence display according
to any of claims 1 to 6, further comprising a lumines-
cent element, wherein one of the plurality of pixels
comprises:

a first transistor arranged to transmit a current
corresponding to a voltage between a gate and
a source of the first transistor from one of the
power supply lines to the luminescent element ;
a second transistor controlled by the scan signal
supplied from one of the scan lines to output the
digital data signal supplied from one of the data
lines; and
a capacitor arranged to store one of the voltages
of the digital data signal from the second tran-
sistor and arranged to store the voltage between
the gate and the source of the first transistor
according to the stored voltage of the digital data
signal.

8. An organic electroluminescence display according
to claim 7,
wherein one of the plurality of pixels further compris-
es a compensation circuit connected to a gate of the
first transistor to compensate for a variation of a volt-
age transmitted from the power supply line.

9. An organic electroluminescence display according
to any one of claims 1 to 8, further comprising a lu-
minescent element, wherein one of the plurality of
pixels comprises:

a first transistor arranged to transmit a current
corresponding to a voltage between a gate and
a source of the first transistor from one of the
power supply line to the luminescent element;
a second transistor comprising a drain, and a
gate that is connected to the gate of the first
transistor and having voltages of the gate and
the source maintained at the same level, and to
allow a predetermined current to flow to the in
accordance with the voltage between the gate
and the source of the first transistor;
a third transistor controlled by the scan signal
supplied from one of the scan lines and receiving
the predetermined current flowing through the
second transistor and transmitting the predeter-
mined current to one of the data lines;
a capacitor arranged to store a voltage corre-
sponding to the predetermined current flowing
through the second transistor and transmitting
the predetermined current to the gate of the first
transistor;
a fourth transistor arranged to transmit a reset
voltage to the capacitor;
a fifth transistor arranged to control the current
supplied from the first transistor to the lumines-
cent element in accordance with an emission
control signal.

10. An organic electroluminescence display according
to any one of claims 1 to 9, further comprising:

a pixel unit including a plurality of said pixels
defined by the plurality of scan lines, the plurality
of data lines, a plurality of emission control lines
to which an emission control signal is transmit-
ted, and the plurality of power;
a data driving unit arranged to receive an n-bit
digital data signal to transmit each bit of the n-
bit digital data signal to the data lines, wherein
the data driving unit receives different data driv-
ing voltages during each of a plurality of sub-
frames;
a scan driving unit arranged to transmit the scan
signal that is transmitted during each of the plu-
rality of the subframes, to the plurality of scan
lines; and
a control unit arranged to generate the n-bit dig-
ital data signal and the different data driving volt-
ages and to transmit the generated digital data
signal and the different data driving voltages to
the data driving unit.

11. A method of driving an organic electroluminescence
display, comprising:

classifying one frame into a plurality of sub-
frames and transmitting a scan signal during
each of the subframes;
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setting an ON-state voltage of an n-bit digital
data signal for each of the subframes at a differ-
ent voltage level; and
determining a light-emitting subframe out of the
plurality of subframes in accordance with a bit
value of the n-bit digital signal.

12. A method of driving an organic electroluminescence
display according to claim 11,
wherein the organic electroluminescence display
emits a different brightness light in each of the sub-
frames.

13. A pixel of an electroluminescence device, compris-
ing:

a scan line arranged to receive a scan signal in
each of a plurality of subframes;
a data line arranged to receive a data signal; and
a transistor arranged to control flow of current
according to the data signal, the data signal
comprising a data driving voltage component of
different voltage levels used to express bright-
ness,

wherein the data driving voltage component com-
prises different voltages in each of the plurality of
subframes.

13 14 



EP 1 865 487 A2

9



EP 1 865 487 A2

10



EP 1 865 487 A2

11



EP 1 865 487 A2

12



EP 1 865 487 A2

13



EP 1 865 487 A2

14



专利名称(译) 有机电致发光显示器及其驱动方法

公开(公告)号 EP1865487A2 公开(公告)日 2007-12-12

申请号 EP2007251945 申请日 2007-05-11

[标]申请(专利权)人(译) 三星斯笛爱股份有限公司

申请(专利权)人(译) 三星SDI CO.，LTD.

当前申请(专利权)人(译) 三星移动显示器有限公司.

[标]发明人 KIM HONG KWON

发明人 KIM, HONG KWON

IPC分类号 G09G3/32

CPC分类号 G09G3/3233 G09G3/2011 G09G3/2025 G09G3/2081 G09G3/3241 G09G3/3291 G09G2320/0223 
G09G2320/0233

优先权 1020060050484 2006-06-05 KR

其他公开文献 EP1865487A3

外部链接 Espacenet

摘要(译)

有机电致发光显示器将数据驱动电压传输至数据驱动单元，以使得从数
据驱动单元输出的数据信号的电压不同，数据驱动电压根据数字数据信
号在每个子帧中处于不同的电平，以及通过允许期望的子帧根据数据信
号的位数发光来显示期望的图像灰度级及其驱动方法。有机电致发光显
示器包括多条扫描线以传输扫描信号;多条数据线，用于传输数字数据信
号;多个像素由多个电源线限定以供电，其中扫描信号被发送到多个子
帧，并且数字数据信号的ON信号在多个子帧中具有不同的电压。

https://share-analytics.zhihuiya.com/view/50908761-a16a-42a3-a6d0-4ef0b1afa6a1
https://worldwide.espacenet.com/patent/search/family/038347058/publication/EP1865487A2?q=EP1865487A2

