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(57) ABSTRACT 

A driving circuit in an organic electroluminescent device 
includes a gate driver unit for Sequentially outputting a 
control Signal to Select gate lines in a luminescent array unit 
and a current driver unit for Supplying picture data to a data 
lines in the luminescent array unit corresponding to the gate 
lines Selected by the gate driver unit and Selectively driving 
organic electroluminescent devices of the Selected line. The 
driving circuit includes a minimum gray level judgment unit 
for determining whether the picture data is of a predeter 
mined minimum gray level; and a Switching unit for receiv 
ing a control signal according to the determination made by 
the minimum gray level judgment unit and for Selectively 
Supplying a reference Voltage or a reference current to the 
Selectively driven organic electroluminescent devices. 
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DRIVING CIRCUIT AND METHOD OF ORGANIC 
ELECTROLUMNESCENCE DEVICE 

0001. This application claims the benefit of Korean 
Patent Application Nos. 2001-38910, filed on Jun. 30, 2001 
and 2002-27202, filed on May 16, 2002, which is hereby 
incorporated by reference for all purposes as if fully Set forth 
herein. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to a driving circuit 
and a method of driving an active-matrix type organic 
electroluminescent device, and more particularly to a driv 
ing circuit and a method of driving an organic electrolumi 
neScent device having the capability of Shortening a time 
required to display picture data on a Screen, wherein the 
picture data applied from a current driver integrated circuit 
(IC) is of a minimum gray level. 
0004 2. Discussion of the Related Art 
0005. A related art organic electroluminescent device 
driving circuit will now be described with reference to the 
accompanying drawings. 
0006 FIG. 1 generally illustrates a block diagram of a 
driving circuit used in an active-matrix type organic elec 
troluminescent device. The driving circuit includes a gate 
driver unit 20 for Sequentially outputting a control signal to 
Select gate lines in a luminescent array unit 10 and a current 
driver unit 30 for Supplying picture data to data lines in the 
luminescent array unit 10 corresponding to gate lines that 
are selected by the gate driver unit 20 and selectively driving 
organic electroluminescent devices connected to the Selected 
line. 

0007 FIG. 2 illustrates a driving circuit unit used in an 
organic electroluminescent device. The driving circuit unit 
includes first and second PMOS transistors PM1 and PM2, 
wherein the Sources of the first and second PMOS transistors 
are connected to a power voltage (VDD) and wherein the 
gates of the first and second PMOS transistors are com 
monly connected; a first capacitor C1 connected between the 
power voltage (VDD) and the commonly connected gates of 
the first and second PMOS transistors PM1 and PM2; an 
organic electroluminescent device 11 connected between a 
drain of the first PMOS transistor PM1 and a ground (VSS); 
a source of a third PMOS transistor PM3 connected to the 
commonly connected gates of the first and second PMOS 
transistors; a drain of the third PMOS transistor PM3 
connected to a drain of the second PMOS transistor PM2, so 
as to be energized as a gate of the third PMOS transistor 
receives a control Signal from the gate driver unit 20, a 
Source of a fourth PMOS transistor PM4 connected to 
commonly connected drains of the second and third PMOS 
transistors PM2 and PM3, so as to be energized as a gate of 
the fourth PMOS transistor receives a control signal of the 
gate driver unit 20; and a first NMOS transistor NM1 
connected between a drain of the fourth PMOS transistor 
PM4 and the ground (VSS), so as to be energized as a gate 
of the first NMOS transistor NM1 receives an analog 
Voltage, corresponding to the picture data from the current 
driver 30. 

0008 An operation of the electroluminescent device 
illustrated in FIGS. 1 and 2 will now be described. 
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0009. When a line in the luminescent array unit 10 is 
Selected by a control Signal from the gate driver unit 20 
shown in FIG. 1, a low potential signal is applied from the 
driving circuit unit in the organic electroluminescent device 
to the gates of the third and fourth PMO transistors PM3 and 
PM4, so that the third and fourth PMOS transistors PM3 and 
PM4 shown in FIG. 2 may be energized. 
0010 Analog voltages, corresponding to picture data, 
may be applied from the current driver unit shown in FIG. 
1 to the gate of the first NMOS transistor NM1 shown in 
FIG. 2. In applying the analog Voltages, the degree to which 
the first NMOS transistor NM1 is energized may be con 
trolled. 

0011 A proper voltage value may therefore be outputted 
from the current driver unit 30 according to the gray level 
characteristics of each of the individual organic electrolu 
minescent devices 11. For example, if a gray level is to be 
implemented as a 8 bit digital data Signal, the current driver 
30 converts digital values between a predetermined maxi 
mum gray level of, for example, 11111111 and a predeter 
mined minimum gray level of, for example, "00000000 to 
analog Voltage values using a digital/analog converter. The 
digital/analog converter applies the analog Voltage values to 
gates of the first NMOS transistors NM1, thereby control 
ling the degree to which the first NMOS transistors NM1 are 
energized. 

0012. When the third and fourth PMOS transistors PM3 
and PM4 are energized, a predetermined amount of current 
flows through a first route beginning at the power Voltage 
(VDD) to the second and fourth PMOS transistors PM2 and 
PM4, from the second and fourth PMOS transistors to the 
first NMOS transistor NM1, and from the first NMOS 
transistor to ground (VSS). The predetermined amount of 
current flows through the first route according to the degree 
to which the first NMOS transistor NM1 is energized by the 
analog Voltage value Supplied from the current driver unit 
30. According to the principles of current mirroring, a 
predetermined amount of current also flows through a Sec 
ond route beginning at the power voltage (VDD) then 
flowing to the first PMOS transistor PM1, then to the organic 
electroluminescent device 11, and lastly to ground (VSS) 
thereby controlling luminescent characteristics of the 
organic electroluminescent device 11. 
0013 If a predetermined maximum gray level is to be 
displayed by the organic electroluminescent device 11, the 
current driver unit 30 converts a digital value of, for 
example, 11111111 into a corresponding analog Voltage 
value and applies the corresponding analog Voltage value to 
the gate of the first NMOS transistor NM1. Then, the degree 
to which the first NMOS transistor NM1 is energized, is 
maximized allowing a maximum amount of current to flow 
through the first route. Accordingly, a maximum amount of 
current also flows through the Second route, So that the 
predetermined maximum gray level may be displayed by the 
organic electroluminescent device 11. 
0014. If a predetermined minimum gray level is to be 
displayed by the organic electroluminescent device 11, the 
current driver unit 30 converts a digital value of, for 
example, "00000000 into a corresponding analog voltage 
value and applies the corresponding analog Voltage to the 
gate of the first NMOS transistor NM1. Then, the first 
NMOS transistor NM1 is turned off, e.g., placed in a floating 
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State, Such that no current flows through either the first or 
Second routes So that the predetermined minimum gray level 
may be displayed by the organic electroluminescent device 
11. 

0.015 The gate driver unit 20 sequentially outputs a series 
of control Signals So that the first through the last gate lines 
in the luminescent array unit 10, in which a plurality of the 
organic electroluminescent devices 11 are arranged, may be 
Sequentially Selected to display one frame of a picture on a 
SCCC. 

0016 Assuming that the organic electroluminescent 
device 11 illustrated in FIG. 2 is coupled to the first gate line 
in the luminescent array unit 10, the third and fourth PMOS 
transistors PM3 and PM4 may be energized when the first 
line is Selected by the gate driver unit 20. Accordingly, an 
analog Voltage value Specific to the organic electrolumines 
cent device 11 may be applied to the gate of the first NMOS 
transistor NM1 by the current driver unit 30 to control the 
degree to which the first NMOS transistor NM1 is energized. 
Accordingly, a predetermined amount of current flows to the 
first and Second routes So that a proper gray level may be 
displayed by the organic electroluminescent device 11. 
0.017. After the first gate line has been selected by the 
gate driver unit 20, the next consecutive gate line is Selected 
and the third and fourth PMOS transistors PM3 and PM4 
coupled to the first gate line are turned off. Accordingly, the 
gray level of the corresponding organic electroluminescent 
device 11 on the first gate line is maintained by the first 
capacitor C1 until the last gate line in the luminescent array 
unit 10 is Selected, thereby displaying one frame of a picture 
O SCCC. 

0.018. However, the related art driving circuit illustrated 
in FIGS. 1 and 2 has the following problem. When an 
organic electroluminescent device consecutively displays a 
maximum gray level in a first frame of a picture and then 
again in a second frame, the first NMOS transistor NM1 
energized in the first picture frame turned off and induced 
into a floating State. The Voltage charged in the first capacitor 
C1 is then gradually reduced from the maximum gray level 
to the minimum gray level. Accordingly, it is impossible to 
accurately display the appropriate gray level within an 
organic electroluminescent device. Further, it becomes dif 
ficult to drive the organic electroluminescent devices with a 
quick response Speed. 

SUMMARY OF THE INVENTION 

0.019 Accordingly, the present invention is directed to a 
driving circuit and a method of driving an organic electrolu 
minescent device that Substantially obviates one or more of 
the problems due to limitations and disadvantages of the 
related art. 

0020. Accordingly, an advantage of the present invention 
provides a driving circuit and a method of driving an organic 
electroluminescent device having the capability of Shorten 
ing a time required to display picture data on a Screen if the 
picture data is Supplied from a current driver integrated 
circuit and is of a minimum gray level. 
0021 Additional features and advantages of the inven 
tion will be set forth in the description that follows, and in 
part will be apparent from the description, or may be learned 
by practice of the invention. Other advantages of the inven 
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tion will be realized and attained by the Structure particularly 
pointed out in the written description and claims hereof as 
well as the appended drawings. 
0022. To achieve these and other advantages and in 
accordance with the purpose of the present invention, as 
embodied and broadly described herein, there is provided an 
organic electroluminescent device driving circuit having a 
gate driver unit for Sequentially outputting a control Signal 
to Select gate lines in a luminescent array unit and a current 
driver unit for Supplying picture data to data lines in the 
luminescent array unit corresponding to gate lines that are 
Selected by the gate driver unit and, therefore, driving 
organic electroluminescent devices connected to the Selected 
line. The driving circuit includes a minimum gray level 
judgment unit for determining whether the picture data 
applied from the current driver unit to a Specific organic 
electroluminescent device within the luminescent array unit 
is of a predetermined minimum gray level; and a Switching 
unit for receiving a control signal dependent on the deter 
mination by the minimum gray level judgment unit and for 
Selectively Supplying (e.g., turning on and/or turning off) a 
reference Voltage to the Selected organic electroluminescent 
device. 

0023 To achieve these and other advantages and in 
accordance with the purpose of the present invention, as 
embodied and broadly described, there is also provided an 
organic electroluminescent device driving circuit including 
a gate driver unit for Sequentially outputting a control Signal 
to Select gate lines in a luminescent array unit and a current 
driver unit for Supplying picture data to data lines in the 
luminescent array unit corresponding to gate lines that are 
Selected by the gate driver unit and Selectively driving 
organic electroluminescent devices connected the Selected 
line. The driving circuit includes a minimum gray level 
judgment unit for determining whether the picture data 
applied from the current driver unit to a Specific organic 
electroluminescent device within the luminescent array unit 
is of a minimum gray level; and a Switching unit for 
receiving a control Signal dependent on the determination by 
the minimum gray level judgment unit and for Selectively 
Supplying (e.g., turning on and/or turning off) a reference 
current to the Specific organic electroluminescent device. 
0024. To achieve these and other advantages and in 
accordance with the purpose of the present invention, as 
embodied and broadly described, there is provided an 
organic electroluminescent device driving method including 
the Steps of reading picture data Supplied to a plurality of 
organic electroluminescent devices within a luminescent 
array unit that are Selected by a gate driver unit and a current 
driver unit, determining whether the read picture data is of 
a minimum gray level; and using the picture data to drive the 
organic electroluminescent devices with the current driver 
unit wherein the current driver unit Supplies current to 
predetermined organic electroluminescent devices if the 
picture data is not of the minimum gray level, and wherein 
the current driver unit cuts off the current supplied to the 
predetermined organic electroluminescent devices if the 
picture data is of the minimum gray level. Accordingly, if the 
picture data is of the minimum gray level, a reference 
Voltage is Supplied to the predetermined organic electrolu 
minescent devices. 

0025 To achieve the above advantages, there is provided 
an organic electroluminescent device driving method 
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including the Steps of reading picture data Supplied to a 
plurality of organic electroluminescent devices within a 
luminescent array unit that are Selected by a gate driver unit 
and a current driver unit, determining whether the read 
picture data is of a minimum gray level; and using the 
picture data to drive the organic electroluminescent devices 
with the current driver unit, wherein the current driver unit 
Supplies current to predetermined organic electrolumines 
cent devices if the picture data is not of the minimum gray 
level, and wherein the current driver unit cuts off the current 
Supplied to the predetermined organic electroluminescent 
devices if the picture data is of the minimum gray level. 
Accordingly, if the picture data is of the minimum gray 
level, a reference current is Supplied to the predetermined 
organic electroluminescent devices. 

0026. It is to be understood that both the foregoing 
general description and the following detailed description 
are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0027. The accompanying drawings, which are included 
herewith to provide a further understanding of the invention 
and are incorporated in and constitute a part of this speci 
fication, illustrate embodiments of the invention and 
together with the description Serve to explain the principle of 
the invention. 

0028) 
0029 FIG. 1 illustrates a block diagram of a driving 
circuit of a related art organic electroluminescent device; 
0030 FIG. 2 illustrates an exemplary view of a driving 
circuit for a unit organic electroluminescent device shown in 
FIG. 1; 

0.031 FIG. 3 illustrates a block diagram of a driving 
circuit of an organic electroluminescent device in accor 
dance with one embodiment of the present invention; 

In the drawings: 

0.032 FIG. 4 illustrates a detailed exemplary view of a 
driving circuit unit in an organic electroluminescent device 
shown in FIG. 3; 

0033 FIG. 5 illustrates a detailed exemplary view of a 
minimum gray level judgment unit and a Switching unit 
shown in FIG. 4; 

0034 FIG. 6 illustrates a flow chart of a method of 
driving the organic electroluminescent device in accordance 
with the present invention; 

0035 FIG. 7 illustrates an exemplary view of a driving 
apparatus of an organic electroluminescent device in accor 
dance with one embodiment of the present invention; 
0.036 FIG. 8 illustrates a block diagram of a driving 
circuit of an organic electroluminescent device in accor 
dance with another embodiment of the present invention; 
0037 FIG. 9 illustrates an exemplary view of a organic 
electroluminescent device shown in FIG. 8: 

0038 FIG. 10 illustrates an exemplary view of the mini 
mum gray level judgment unit and Switching unit shown in 
FIG. 9; 
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0039 FIG. 11 illustrates a flow chart of a method of 
driving the organic electroluminescent device in accordance 
with the present invention; and 
0040 FIG. 12 illustrates an exemplary view of a driving 
apparatus of an organic electroluminescent device in accor 
dance with one embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS 

0041 Reference will now be made in detail to the illus 
trated embodiments of the present invention, examples of 
which are illustrated in the accompanying drawings. 
0042. A driving circuit and method of driving an organic 
electroluminescent device in accordance with the present 
invention will now be described in detail with reference to 
the accompanying drawings. 

0043 FIG. 3 illustrates a block diagram of an organic 
electroluminescent device driving circuit in accordance with 
one embodiment of the present invention. 
0044) Referring to FIG. 3, the organic electrolumines 
cent device driving circuit in accordance with one embodi 
ment of the present invention includes a gate driver unit 200 
for Sequentially outputting a control Signal to Select gate 
lines in a luminescent array unit 100; and a current driver 
unit 300 for supplying picture data (e.g., RGB data) to data 
lines in the luminescent array unit 100 corresponding to gate 
lines that are selected by the gate driver unit 200 and, 
therefore, driving organic electroluminescent devices con 
nected to the selected line. The current driver unit 300 
includes a current driver 310 for receiving a digital picture 
data Signal (e.g., an RGB data Signal) from an external data 
Source (not shown) and Supplying the picture data to the data 
lines in the luminescent array unit 100 corresponding to gate 
lines that are selected by the gate driver unit 200 and, 
therefore, Selectively driving the organic electroluminescent 
devices connected to the Selected line; a minimum gray level 
judgment unit 320 for determining whether the picture data 
applied from the current driver 310 to the selected organic 
electroluminescent device within the luminescent array unit 
100 is of a predetermined minimum gray level; and a 
Switching unit 330 for receiving a control Signal dependent 
on the determination by the minimum gray level judgment 
unit 320 and for Selectively Supplying (e.g., turning on 
and/or turning off) a reference voltage (Vref) to the Selected 
organic electroluminescent device. 
004.5 The reference voltage (Vref) may be supplied 
through a voltage driver (not shown). 
0046 FIG. 4 illustrates an exemplary view of an organic 
electroluminescent device driving circuit used in the shown 
in FIG. 3. 

0047 Referring to FIG. 4, the organic electrolumines 
cent device driving circuit of the present invention includes 
first and second PMOS transistors PM11 and PM12, wherein 
the Sources of the first and second PMOS transistors are 
connected to a power Supply Voltage (VDD) and wherein 
gates of the first and second PMOS transistors are com 
monly connected; a first capacitor C11 connected between 
the power Supply Voltage (VDD) and the commonly con 
nected gates of the first and second PMOS transistors PM11 
and PM12; an organic electroluminescent device 101 con 
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nected between a drain of the first PMOS transistor PM11 
and a ground (VSS); a source of a third PMOS transistor 
PM13 connected to the commonly connected gates of the 
first and second PMOS transistors; a drain of the third 
PMOS transistor PM13 connected to a drain of the second 
PMOS transistor PM12, so as to be energized as a gate of the 
third PMOS transistor receives a control signal from the gate 
driver unit 200; a source of a fourth PMOS transistor PM14 
connected to the commonly connected drains of the Second 
and third PMOS transistors PM12 and PM13, so as to be 
energized as a gate of the fourth PMOS transistor receives 
a control signal from the gate driver unit 200; a first NMOS 
transistor NM11, included within the current driver 310, 
connected between a drain of the fourth PMOS transistor 
PM14 and the ground (VSS), so as to be energized as a gate 
of the first NMOS transistor receives a gray level analog 
Voltage corresponding to the picture data; a minimum gray 
level judgment unit 320 for receiving a digital value of the 
gray level analog voltage from the current driver 310 and 
determining whether the digital value of the gray level 
analog Voltage is of a predetermined minimum gray level; 
and a Switching unit 330 for receiving a control Signal 
according to the determination of the minimum gray level 
judgment unit 320 and Selectively Supplying (e.g., turning 
on and/or turning off) a reference voltage (Vref) to the first 
NMOS transistor NM11. 

0.048. A driving circuit operation in accordance with one 
embodiment of the present invention will now be described. 
0049 Referring back to FIG. 3, when a gate line within 
the luminescent array unit 100 is receives a control signal 
from the gate driver unit 200, a low potential signal from the 
organic electroluminescent device driving circuit is applied 
to the gates of the third and fourth PMOS transistors PM13 
and PM14 So that the third and fourth PMOS transistors 
PM13 and PM14 may be energized. 
0050. As shown in FIG. 4, within the current driver unit 
300, the gray level analog Voltage corresponding to the 
picture data is applied to the gate of the first NMOS 
transistor NM11 thereby controlling the degree to which the 
first NMOS transistor NM11 is energized. 
0051 A proper voltage value may therefore be outputted 
from the current driver unit 300 according to the gray level 
characteristics of each of the individual organic electrolu 
minescent devices 101. For example, if a gray level is to be 
implemented as a 8 bit digital data Signal, the current driver 
300 converts digital values between a predetermined maxi 
mum gray level of, for example, 11111111 and a predeter 
mined minimum gray level of, for example, "00000000 to 
analog Voltage values through a digital/analog converter. 
The current driver 300 then applies the analog voltage 
values to the gates of the first NMOS transistors NM11, 
thereby controlling the degree to which the first NMOS 
transistors NM11 are energized. 
0052) When the third and fourth PMOS transistors PM13 
and PM14 are energized, a predetermined amount of current 
flows through a first route beginning at the power Voltage 
(VDD) to the second and fourth PMOS transistors PM13 
and PM14, from the second and fourth transistors to the first 
NMOS transistor NM11, and from the first NMOS transistor 
to ground (VSS). The predetermined amount of current 
flows through the first route according to the degree to which 
the first NMOS transistor NM11 is energized by the analog 
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voltage value Supplied from the current driver unit 300. 
According to the principles of current mirroring, a prede 
termined amount of current also flows through a Second 
route beginning at the power Voltage (VDD) then flowing to 
the first PMOS transistor PM11, then to the organic elec 
troluminescent device 101, and lastly to ground (VSS) 
thereby controlling luminescence characteristics of the 
organic electroluminescent device 101. 
0053 If a predetermined maximum gray level is to be 
displayed by the organic electroluminescent device 101, the 
current driver unit 300 converts a digital value of, for 
example, 11111111 into a corresponding gray level analog 
Voltage value and applies the corresponding gray level 
analog voltage value to the gate of the first NMOS transistor 
NM11. Then, the degree to which the first NMOS transistor 
NM11 is energized, is maximized allowing a maximum 
amount of current to flow through the first route. Accord 
ingly, the maximum amount of current also flows through 
the Second route So that the predetermined maximum gray 
level may be displayed by the organic electroluminescent 
device 101. 

0054 If a predetermined minimum gray level is to be 
displayed by the organic electroluminescent device 101, the 
current driver unit 300 converts a digital value of, for 
example, "00000000 into a corresponding gray level analog 
Voltage value and applies the corresponding gray level 
analog voltage value to the gate of the first NMOS transistor 
NM11. Then, the first NMOS transistor NM11 is turned off, 
e.g., placed in a floating State, Such that no current flows 
through either the first or second routes so that the prede 
termined minimum gray level may be displayed by the 
organic electroluminescent device 101. 
0055. The gate driver unit 200 outputs a series of control 
Signals So that the first through last gate lines in the lumi 
nescent array unit 100, in which a plurality of the organic 
electroluminescent devices 101 are arranged, may be 
Sequentially Selected to display one frame of a picture on a 
SCCC. 

0056 Assuming that the organic electroluminescent 
device 101 illustrated in FIG. 4 is coupled to the first gate 
line of the luminescent array unit 100, the third and fourth 
PMOS transistors PM13 and PM14 may be energized when 
the first line is selected by the gate driver unit 200. Accord 
ingly, an analog Voltage value Specific to the organic elec 
troluminescent device may be applied to the gate of the first 
NMOS transistor NM11 by the current driver unit 300 to 
control the degree to which the first NMOS transistor NM11 
is energized. Accordingly, a predetermined amount of cur 
rent flows through the first and Second routes So that a proper 
gray level may be displayed by the organic electrolumines 
cent device 101. 

0057. After the first gate line has been selected by the 
gate driver unit 200, the next consecutive gate line is 
Selected and the third and fourth PMOS transistors PM13 
and PM14 coupled to first gate line are turned off. Accord 
ingly, the gray level of the corresponding organic electrolu 
minescent device 101 is maintained by the first capacitor 
C11 until the last gate line in the luminescent array unit 100 
is Selected, thereby displaying one frame of a picture on a 
SCCC. 

0.058 Referring now to FIG. 5, as discussed above, the 
minimum gray level judgment unit 320 may be installed in 
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the current driver unit 300. The minimum gray level judg 
ment unit 320 may include a NOR gate NOR401 that 
performs a NOR operation on the digital value of the gray 
level for the organic electroluminescent device generated by 
the current driver 310. Accordingly, when a digital value of 
a predetermined minimum gray level of, for example, 
00000000 is inputted, the minimum gray level judgment 
unit 320 Selectively outputs a logical high potential, 
thereby indicating that the digital value has been determined 
to be of the predetermined minimum gray level. 
0059) The NOR gate NOR401 may be altered using an 
inverter. Accordingly, the inverter may invert the digital 
value of the gray level for an organic electroluminescent 
device outputted from the current driver 310. Further, an 
AND gate may be added to perform an AND operation on 
the output of the inverter in order to obtain the same output 
value. 

0060 Referring to FIG. 5, the switching unit 330 selec 
tively supplies a reference voltage (Vref) to the first route if 
the NOR gate NOR401 outputs a logical high potential. 

0061. A method of driving the organic electrolumines 
cent device of the present invention will now be described 
with reference to FIG. 6. 

0.062 Referring to FIG. 6, picture data is supplied to the 
organic electroluminescent device that is Selected by the 
gate driver unit and the current driver unit is read (Step S11) 
0.063) Next, it is determined whether the read picture data 
contains a digital value of a predetermined minimum gray 
level (step S12). 
0064. If the picture data does not contain a digital value 
of the predetermined minimum gray level, the correspond 
ing organic electroluminescent device lumineSces using 
current received from the current driver unit. If, however, the 
picture data does contain a digital value of the predeter 
mined minimum gray level, the corresponding organic elec 
troluminescent device receives no current from the current 
driver unit. However, a reference Voltage is Supplied to the 
corresponding organic electroluminescent device (step S13). 
0065 Accordingly, when an organic electroluminescent 
device displays a predetermined gray level in a first frame of 
a picture and then displays the predetermined minimum gray 
level in a Second, consecutive, frame, the reference Voltage 
(Vref) may be Supplied to the first route So that the organic 
electroluminescent device can display the predetermined 
gray level and then immediately display the minimum gray 
level. 

0.066 FIG. 7 illustrates an exemplary view of a driving 
apparatus of an organic electroluminescent device in accor 
dance with one embodiment of the present invention. 
0067 Referring to FIG. 7, when the organic electrolu 
minescent device 101 displays a predetermined gray level, 
the current driver 310 may be connected to the organic 
electroluminescent device driving circuit via the Switching 
unit 330, and the third and fourth PMOS transistors PM13 
and PM14. An analog Voltage corresponding to the digital 
picture data Signal may be applied to the gate of the first 
NMOS transistor NM11 to control the degree to which the 
first NMOS transistor NM11 is energized. Accordingly, the 
current flowing to the organic electroluminescent device 101 
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may be controlled as required Such that a predetermined 
gray level is displayed by the organic electroluminescent 
device. 

0068. When the organic electroluminescent device 101 
displays a predetermined minimum gray level, the first 
NMOS transistor NM11 is turned off. Further, the voltage 
driver 340 supplies the reference voltage (Vfref) to the 
organic electroluminescent device driving circuit via a con 
nection made by the Switching unit 330. When the organic 
electroluminescent device 101 displays the predetermined 
minimum gray level, the first and second PMOS transistors 
PM11 and PM12 are turned off and the current flowing to the 
organic electroluminescent device 101 is turned off so that 
the predetermined minimum gray level is displayed by the 
organic electroluminescent device. 
0069 FIG. 8 illustrates a block diagram of an organic 
electroluminescent device driving circuit in accordance with 
another embodiment of the present invention. 
0070 Referring to FIG. 8, an organic electroluminescent 
device driving circuit in accordance with another embodi 
ment of the present invention includes a gate driver unit 500 
for Sequentially outputting a control Signal to Select gate 
lines in a luminescent array unit 400; and a current driver 
unit 600 for supplying picture data (e.g., RGB data) to data 
lines in the luminescent array unit 400 corresponding to gate 
lines that are selected by the gate driver unit 500 and, 
therefore, driving organic electroluminescent devices con 
nected to the selected line. The current driver unit 600 
includes a current driver 610 for receiving a digital picture 
data (e.g., an RGB data signal) from an external data Source 
(not shown) and Supplying the picture data to the data lines 
in the luminescent array unit 400 corresponding to gate lines 
that are selected by the gate driver unit 500, and therefore, 
Selectively driving the organic electroluminescent devices 
connected to the Selected line, a minimum gray level judg 
ment unit 620 for judging whether the picture data applied 
from the current driver 610 to the selected organic electrolu 
minescent device within the luminescent array unit 500 is of 
a predetermined minimum gray level; and a Switching unit 
630 for receiving a control Signal dependent on the deter 
mination by the minimum gray level judgment unit 620 and 
for Selectively Supplying (e.g., turning on and/or off) a 
reference current (Iref) to the Selected organic electrolumi 
neScent device. 

0071. The reference current (Iref) may be supplied 
through a current Source (not shown). 
0072 FIG. 9 illustrates an exemplary view of an organic 
electroluminescent device driving circuit shown in FIG. 8 in 
accordance with another embodiment of the present inven 
tion. 

0073 Referring to FIG. 9, an organic electroluminescent 
device driving circuit in accordance with another embodi 
ment of the present invention includes first and Second 
PMOS transistors PM21 and PM22, wherein the sources of 
the first and second PMOS transistors are connected to a 
power Supply Voltage (VDD) and wherein gates of the are 
commonly connected; a first capacitor C21 connected 
between the power supply voltage (VDD) and the com 
monly connected gates of the first and second PMOS 
transistors PM21 and PM22; an organic electroluminescent 
device 401 connected between a drain of the first PMOS 
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transistor PM21 and a ground (VSS); a source of a third 
PMOS transistor PM23 connected to the commonly con 
nected gates of the first and second PMOS transistors; a 
drain of the third PMOS transistor PM23 connected to a 
drain of the second PMOS transistor PM22, So as to be 
energized as a gate of the third PMOS transistor receives a 
control signal from the gate driver unit 500; a source of a 
fourth PMOS transistor PM24 connected to the commonly 
connected drains of the second and third PMOS transistors 
PM22 and PM23, so as to be energized as a gate of the fourth 
PMOS transistor receives a control signal of the gate driver 
unit 500; a first NMOS transistor NM21, included within the 
current driver 610, connected between the drain of the fourth 
PMOS transistor PM24 and the ground (VSS), so as to be 
energized as a gate of the first NMOS transistor receives a 
gray level analog Voltage corresponding to the picture data; 
a minimum gray level judgment unit 620 for receiving a 
digital value of the gray level analog Voltage from the 
current driver 610 and determining whether the digital value 
of the gray level analog Voltage is of a predetermined 
minimum gray level; and a Switching unit 630 for receiving 
a control Signal according to the determination of the 
minimum gray level judgment unit 620 and Selectively 
Supplying (e.g., turning on and/or turning off) a reference 
current (Iref) to the first NMOS transistor NM21. 
0.074. A driving circuit operation in accordance with the 
present embodiment of the present invention will now be 
described. 

0075) Referring back to FIG. 8, when a gate line of the 
luminescent array unit 400 receives a control signal from a 
gate driver unit 500, a low potential signal from the organic 
electroluminescent device driving circuit is applied to the 
gates of the third and fourth PMOS transistors PM23 and 
PM24 So that the third and fourth PMOS transistors PM23 
and PM24 may be energized. 
0076. As shown in FIG. 8, within the current driver unit 
300, the gray level analog Voltage corresponding to the 
picture data is applied to the gate of the first NMOS 
transistor NM21 thereby controlling the degree to which the 
first NMOS transistor NM21 is energized. 
0077. A proper voltage value may therefore outputted 
from the current driver unit 600 according to the gray level 
characteristics of each of the individual organic electrolu 
minescent devices 401. For example, if a gray level is to be 
implemented as a 8 bit digital data Signal, the current driver 
600 converts digital values between a predetermined maxi 
mum gray level of, for example, 11111111 and a predeter 
mined minimum gray level of, for example, "00000000 to 
analog Voltage values through a digital/analog converter. 
The current driver 600 then applies the analog voltage 
values to the gate of the first NMOS transistors NM21, 
thereby controlling the degree to which the first NMOS 
transistors NM21 are energized. 
0078. When the third and fourth PMOS transistors PM23 
and PM24 are energized, a predetermined amount of current 
flows through a first route beginning at the power Voltage 
(VDD) to the second and fourth PMOS transistors PM23 
and PM24, from the second and fourth PMOS transistors to 
the first NMOS transistor NM21, and from the first NMOS 
transistor to ground (VSS). The predetermined amount of 
current flows through the first route according to the degree 
to which the first NMOS transistor NM21 is energized by the 
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analog Voltage value Supplied from the current driver unit 
600. According to the principles of current mirroring, a 
predetermined current also flows through a Second route 
beginning at the power voltage (VDD) then flowing to the 
first PMOS transistor PM21, then to organic electrolumi 
nescent device 401, and lastly to the ground (VSS) thereby 
controlling luminescence characteristics of the organic elec 
troluminescent device 401. 

0079 If a predetermined maximum gray level is to be 
displayed by the organic electroluminescent device 401, the 
current driver unit 600 converts a digital value of, for 
example, 11111111 into a corresponding gray level analog 
Voltage value and applies the corresponding gray level 
analog voltage to the gate of the first NMOS transistor 
NM21. Then, the degree to which the first NMOS transistor 
NM21 is energized, is maximized allowing a maximum 
amount of current to flow through the first route. Accord 
ingly, the maximum amount of current also flows through 
the Second route So that the predetermined maximum gray 
level may be displayed by the organic electroluminescent 
device 401. 

0080) If a predetermined minimum gray level is to be 
displayed by the organic electroluminescent device 401, the 
current driver unit 600 converts the digital value of, for 
example, "00000000 into a corresponding gray level analog 
Voltage value and applies the corresponding gray level 
analog voltage value to the gate of the first NMOS transistor 
NM21. Then, the first NMOS transistor NM21 is turned off, 
e.g., placed in a floating State, Such that no current flows 
through either the first or second routes so that the prede 
termined minimum gray level may be displayed by the 
organic electroluminescent device 401. 
0081. The gate driver unit 500 outputs a series of control 
Signals So that the first through last gate lines in the lumi 
nescent array unit 400, in which a plurality of organic 
electroluminescent devices 401 are arranged, may be 
Sequentially Selected to display one frame of a picture on a 
SCCC. 

0082 Assuming that the organic electroluminescent 
device 401 illustrated in FIG. 9 is coupled to the first gate 
line of the luminescent array unit 400, the third and fourth 
PMOS transistors PM23 and PM24 may be energized when 
the first line is selected by the gate driver unit 500. Accord 
ingly, an analog Voltage value Specific to the organic elec 
troluminescent device may be applied to the gate of the first 
NMOS transistor NM21 by the current driver unit 600 to 
control the degree to which the first NMOS transistor NM21 
is energized. Accordingly, a predetermined amount of cur 
rent flows through the first and Second routes So that a proper 
gray level may be indicated by the organic electrolumines 
cent device 401. 

0083. After the first gate line has been selected by the 
gate driver unit 500, the next consecutive gate line is 
Selected and the third and fourth PMOS transistors PM23 
and PM24 of the first gate line are turned off. Accordingly, 
the gray level of the corresponding organic electrolumines 
cent device 401 is maintained by the first capacitor C21 until 
the last gate line in the luminescent array unit 400 is 
Selected, thereby displaying one frame of a picture on a 
SCCC. 

0084. Referring now to FIG. 10, as discussed above, the 
minimum gray level judgment unit 620 may be installed in 
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the current driver unit 600. The minimum gray level judg 
ment unit 620 includes a NOR gate NOR501 that performs 
a NOR operation on the digital value of the gray level for the 
organic electroluminescent device generated by the current 
driver 610. Accordingly, when a digital value of a predeter 
mined minimum gray level of, for example, "00000000 is 
inputted, the minimum gray level judgment unit 620 Selec 
tively outputs a logical high potential, thereby indicating 
that the digital value has been determined to be of the 
predetermined minimum gray level. 
0085. The NOR gate NOR501 may be altered using an 
inverter. Accordingly, the inverter may invert the digital 
value of the gray level for an organic electroluminescent 
device outputted from the current driver 610. Further, an 
AND gate may be added to perform an AND operation on 
the output of the inverter in order to obtain the same output 
value. 

0086) Referring to FIG. 10, the switching unit 630 selec 
tively supplies a reference current (Iref) to the first route if 
the NOR gate NOR501 outputs a logical high potential. 
0087. A method of driving the organic electrolumines 
cent device of the present invention will now be described 
with reference to FIG. 11. 

0088 Referring to FIG. 11, picture data is supplied to the 
organic electroluminescent device of the luminescent array 
unit Selected by the gate driver unit and the current driver 
unit is read (step S21). 
0089 Next, it is determined whether the read picture data 
contains a digital value of a predetermined minimum gray 
level (step S22). 
0090. If the picture data does not contain a digital value 
of the predetermined minimum gray level, the correspond 
ing organic electroluminescent device lumineSces using a 
current received from the current driver unit. If, however, the 
picture data does contain a digital value of the predeter 
mined minimum gray level, the corresponding organic elec 
troluminescent device receives no current from the current 
driver unit. However, a reference current is Supplied to the 
corresponding organic electroluminescent device (step S23). 
0.091 Accordingly, when an organic electroluminescent 
device displays a predetermined gray level in a first frame of 
a picture and then displays the predetermined minimum gray 
level in a Second, consecutive, frame, the reference Voltage 
(Vref) may be Supplied to the first route So that the organic 
electroluminescent device can display the predetermined 
gray level and then immediately display the minimum gray 
level. 

0092 FIG. 12 illustrates an exemplary view of a driving 
apparatus of an organic electroluminescent device in accor 
dance with one embodiment of the present invention. 
0.093 Referring to FIG. 12, when the organic electrolu 
minescent device 401 displays a predetermined gray level, 
the current driver 610 may be connected to the organic 
electroluminescent device driving circuit via the Switching 
unit 630, and the third and fourth PMOS transistors PM23 
and PM24. An analog Voltage corresponding to the digital 
picture data Signal may be applied to the gate of the first 
NMOS transistor NM21 to control the degree to which the 
first NMOS transistor NM21 is energized. Accordingly, the 
current flowing to the organic electroluminescent device 401 
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may be controlled as required Such that a predetermined 
gray level is displayed by the organic electroluminescent 
device. 

0094. When the organic electroluminescent device 401 
displays a predetermined gray level, the first NMOS tran 
sistor NM21 is turned off. Further, the current source 640 
Supplies the reference current (Iref) to the organic electrolu 
minescent device driving circuit via a connection made by 
the Switching unit 630. When the organic electroluminescent 
device 401 displays the predetermined minimum gray level, 
the first and Second PMOS transistors PM21 and PM22 are 
turned off and the current flowing to the organic electrolu 
minescent device 401 is turned off so that the predetermined 
minimum gray level is displayed by the organic electrolu 
minescent device. 

0095 According to the principles of the present inven 
tion, when an organic electroluminescent device consecu 
tively displays a predetermined gray level in a first frame 
and then displays a predetermined minimum gray level in a 
Second frame, a reference Voltage or a reference current may 
be selectively Supplied So that the organic electrolumines 
cent device may display the predetermined gray level and 
then immediately display the predetermined minimum gray 
level. Accordingly, an accurate gray level may be expressed 
and the organic electroluminescent devices may be driven 
with a quick response Speed. 
0096. As the present invention may be embodied in 
Several forms without departing from the Spirit or essential 
characteristics thereof, it should also be understood that the 
above-described embodiments are not limited by any of the 
details of the foregoing description, unless otherwise Speci 
fied, but rather should be construed broadly within its spirit 
and Scope as defined in the appended claims, and therefore 
all changes and modifications that fall within the meets and 
bounds of the claims, or equivalence of Such meets and 
bounds are therefore intended to be embraced by the 
appended claims. 

What is claimed is: 

1. A driving circuit of an organic electroluminescent 
device having a gate driver unit for Sequentially outputting 
a control Signal to Select gate lines within a luminescent 
array unit and a current driver unit for Supplying picture data 
to a data line in the luminescent array unit corresponding to 
the Selected gate line and Selectively driving a Selected 
organic electroluminescent device connected to the Selected 
gate line, comprising: 

a minimum gray level judgment unit for determining 
whether the picture data is of a predetermined mini 
mum gray level; and 

a Switching unit for receiving a control Signal correspond 
ing to the determination made by the minimum gray 
level judgment unit and for Selectively Supplying a 
reference Voltage to the Selected organic electrolumi 
neScent device. 

2. The circuit of claim 1, wherein the minimum gray level 
judgment unit comprises a NOR gate for receiving a digital 
value of a predetermined gray level from the current driver 
unit, performing a NOR operation on the received digital 
value, and outputting the control Signal to the Switching unit. 
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3. The circuit of claim 1, wherein the minimum gray level 
judgment unit comprises: 

an inverter for receiving a digital value of a predetermined 
gray level from the current driver unit and for inverting 
the received digital value; and 

an AND gate for performing an AND operation of the 
output of the inverter and for outputting the control 
Signal to the Switching unit. 

4. The circuit of claim 1, further comprising a Voltage 
driver for Supplying the reference Voltage. 

5. A driving circuit of an organic electroluminescent 
device having a gate driver unit for Sequentially outputting 
a control Signal to Select gate lines within a luminescent 
array unit and a current driver unit for Supplying picture data 
to a data line in the luminescent array unit corresponding to 
the Selected gate line and Selectively driving a Selected 
organic electroluminescent device connected to the Selected 
gate line, comprising: 

a minimum gray level judgment unit for determining 
whether the picture data is of a predetermined mini 
mum gray level; and 

a Switching unit for receiving a control Signal correspond 
ing to the determination made by the minimum gray 
level judgment unit and for Selectively Supplying a 
reference signal to the Selected organic electrolumines 
cent device. 

6. The circuit of claim 5, wherein the minimum gray level 
judgment unit comprises a NOR gate for receiving a digital 
value of a predetermined gray level from the current driver 
unit, performing a NOR operation on the received digital 
value, and outputting the control Signal to the Switching unit. 

7. The circuit of claim 5, wherein the minimum gray level 
judgment unit comprises: 

an inverter for receiving a digital value of a predetermined 
gray level from the current driver unit and for inverting 
the received digital value; and 

an AND gate for performing an AND operation of the 
output of the inverter and for outputting the control 
Signal to the Switching unit. 

8. The circuit of claim 5, wherein the reference signal 
comprises a reference Voltage. 

9. The circuit of claim 5, wherein the reference signal 
comprises a reference current. 

10. A driving circuit of an organic electroluminescent 
device having a gate driver unit for Sequentially outputting 
a control Signal to Select lines within a luminescent array 
unit and a current driver unit for Supplying picture data to the 
a data line in the luminescent array unit and corresponding 
to the Selected gate line and Selectively driving a Selected 
organic electroluminescent device connected to the Selected 
gate line, comprising: 

a minimum gray level judgment unit for determining 
whether the picture data is of a predetermined of a 
predetermined minimum gray level; and 

a Switching unit for receiving a control Signal correspond 
ing to the determination made by the minimum gray 
level judgment unit and for Selectively Supplying a 
reference current to the Selected organic electrolumi 
neScent device. 
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11. The circuit of claim 10, wherein the minimum gray 
level judgment unit comprises a NOR gate for receiving a 
digital value of a predetermined gray level from the current 
driver unit, performing a NOR operation on the received 
digital value, and outputting the control Signal to the Switch 
ing unit. 

12. The circuit of claim 10, wherein the minimum gray 
level judgment unit comprises: 

an inverter for receiving a digital value of a predetermined 
gray level from the current driver unit and for inverting 
the received digital value; and 

an AND gate for performing an AND operation of the 
output of the inverter and for Outputting the control 
Signal to the Switching unit. 

13. The circuit of claim 10, further comprising: a current 
Source for Supplying the reference current. 

14. A method of driving an organic electroluminescent 
device, comprising: 

reading picture data Supplied to predetermined organic 
electroluminescent devices within a luminescent array 
unit, wherein the predetermined organic electrolumi 
neScent devices are Selected by a gate driver unit and a 
current driver unit; 

determining whether the read picture data is of a prede 
termined minimum gray level; and 

using the picture data to drive the organic electrolumi 
neScent devices with the current driver unit, wherein 
the current driver unit Supplies current to predeter 
mined organic electroluminescent devices if the picture 
data is not of the predetermined gray level, wherein the 
current driver unit cuts off the current Supplied to the 
predetermined organic electroluminescent devices if 
the picture data is of the predetermined gray level, 
wherein a reference Voltage is Supplied to the prede 
termined organic electroluminescent devices when the 
picture data is of the predetermined gray level. 

15. A method of driving an organic electroluminescent 
device, comprising: 

reading picture data Supplied to predetermined organic 
electroluminescent devices within a luminescent array 
unit, wherein the predetermined organic electrolumi 
neScent devices are Selected by a gate driver unit and a 
current driver unit; 

determining whether the read picture data is of a prede 
termined minimum gray level; and 

using the picture data to drive the organic electrolumi 
neScent devices with the current driver unit, wherein 
the current driver unit Supplies current to the predeter 
mined organic electroluminescent devices if the picture 
data is not of the predetermined gray level, wherein the 
current driver unit cuts off the current Supplied to the 
predetermined organic electroluminescent devices if 
the picture data is of the predetermined gray level, 
wherein a reference current is Supplied to the prede 
termined organic electroluminescent devices when the 
picture data is of the predetermined gray level. 

16. A method of driving an organic electroluminescent 
device, comprising: 

receiving picture data to be Supplied to predetermined 
organic electroluminescent devices within a lumines 
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cent array unit, wherein the predetermined organic 
electroluminescent devices are Selected by a gate driver 
unit and a current driver unit; 

determining whether the received picture data is of a 
predetermined minimum gray level; and 

using the picture data to drive the organic electrolumi 
neScent devices with the current driver unit, wherein 
the current driver unit Supplies current to predeter 
mined organic electroluminescent devices if the picture 
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data is not of the predetermined gray level, wherein the 
current driver unit cuts off the current Supplied to the 
predetermined organic electroluminescent devices if 
the picture data is of the predetermined gray level, 
wherein a reference Voltage is Supplied to the prede 
termined organic electroluminescent devices when the 
picture data is of the predetermined gray level. 


