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ELECTRONIC CIRCUIT, METHOD OF DRIVING 
THE SAME, ELECTRONIC DEVICE, 

ELECTRO-OPTICAL DEVICE, ELECTRONIC 
APPARATUS, AND METHOD OF DRIVING THE 

ELECTRONIC DEVICE 

BACKGROUND OF THE INVENTION 

0001) 1. Field of Invention 
0002 The present invention relates to an electronic cir 
cuit Suitable for driving a driven element Such as an electro 
optical element, a method of driving the electronic circuit, 
an electro-optical device, an electronic device, a method of 
driving the electronic device, and an electronic apparatus. 
0003 2. Description of Related Art 
0004 Recently, displays using an organic electrolumi 
nescent (EL) element have been drawing attention. The 
organic EL element is one of the current-driven elements 
whose brightness is Set according to a driving current 
flowing therethrough. In an active matrix driving mode, in 
order to accurately obtain the brightness, it is necessary to 
compensate the different characteristics of transistors con 
Stituting pixel circuits. As a method of compensating the 
different characteristics, a Voltage programmed mode and a 
current programmed mode have been Suggested. 
0005 Moreover, in Japanese Unexamined Patent Appli 
cation Publication No. 2002-255251, which is earlier filed 
by the present applicants, a compensation method of Vth is 
disclosed. 

SUMMARY OF THE INVENTION 

0006. It is an object of the present invention to provide a 
novel electronic device capable of compensating character 
istics of transistors. 

0007 Further, it is another object of the present invention 
to enhance the flexibility of operational design by compen 
Sating Vth compensation and by applying a reverse bias in 
one operation proceSS in Such an electronic device. 
0008 A first method of driving an electronic circuit 
according to an aspect of the present invention, the method 
including a first Step of generating a potential difference 
between a first terminal and a Second terminal of a driving 
transistor having a channel region arranged between the first 
terminal and the Second terminal, Such that the first terminal 
functions as a drain of the driving transistor, in a State in 
which a gate and the first terminal of the driving transistor 
are electrically coupled to each other; and a Second step of 
Supplying a driven element with a driving Voltage and/or a 
driving current according to a conduction State of the driving 
transistor which is Set by Supplying the gate of the driving 
transistor with a data Signal, Such that the Second terminal 
functions as the drain of the driving transistor. 
0009. In the above-mentioned method of driving the 
electronic device, a relative potential relation between the 
first terminal and the Second terminal is changed according 
to steps. However, Since a forward bias and a reverse bias (or 
a non-forward bias) are applied to the driving transistor, it is 
possible to Suppress change or deterioration in characteristic 
of the driving transistor. 
0.010 Here, the term “drain is defined by a conduction 
type and a relative potential relation of terminals of a 
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transistor. For example, if the transistor is a n-type, a high 
potential terminal of two terminals with the channel region 
interposed therebetween becomes a drain. Meanwhile, if 
the transistor is a p-type, a low potential terminal of two 
terminals with the channel region interposed therebetween, 
becomes a drain. 

0011. In the above-mentioned method of driving an elec 
tronic device, after generating the potential difference, an 
initializing current may flow between the first terminal and 
the Second terminal, and the gate Voltage of the driving 
transistor may be set to an offset level according to the 
threshold value of the driving transistor. 
0012 Here, the term “after generating the potential dif 
ference means that the generation of the potential difference 
is performed as an initial operation, and a process of Setting 
the offset level may be performed after generating the 
potential difference or during generating the potential dif 
ference. 

0013 In the above-mentioned method of driving an elec 
tronic device, the electronic device may comprise a capaci 
tor having a first electrode and a Second electrode with a 
capacitance formed therebetween, in which the gate is 
coupled to the first electrode, and after generating the 
potential difference, the conduction State may be set by 
making the gate So as to be in a floating State and by 
Supplying the gate with the data Signal by means of capaci 
tive coupling via the capacitor. 

0014. In the above-mentioned method of driving an elec 
tronic device, during at least a part of the period in which 
Supply of the driving Voltage and/or driving current is 
performed, the first terminal and the gate of the driving 
transistor may be electrically disconnected from each other. 
0015. Here, the term “electrically disconnected means 
that a conduction State between the first terminal and the gate 
is removed, and a capacitor may be interposed between the 
first terminal and the gate. 
0016. In the above-mentioned method of driving an elec 
tronic device, the driven element may include an operating 
electrode coupled to the first terminal, a counter electrode, 
and a functional layer arranged between the operating elec 
trode and the counter electrode, and during at least a period 
in which the generation of the potential difference and the 
Supply of the driving Voltage and/or driving current are 
performed, the Voltage of at least the counter electrode may 
be fixed to a predetermined Voltage level. 

0017. In the above-mentioned method of driving an elec 
tronic device, during at least a part of a period in which the 
generation of the potential difference is performed, the 
Voltage of the Second terminal may be set to be lower than 
the predetermined Voltage level. Thus, it is possible to apply 
a non-forward bias to, for example, the driving transistor or 
the driven element. 

0018. The above-mentioned method of driving an elec 
tronic device may further including Setting a Voltage level of 
the first terminal to a level lower than the predetermined 
Voltage level, and during a period in which the Setting of the 
Voltage level is performed, a Voltage of the counter electrode 
may be fixed to the predetermined voltage level. Thus, it is 
possible to apply a non-forward bias to, for example, the 
driven element. 
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0019. There is a method of driving an electronic device 
according to another aspect of the present invention, the 
electronic circuit includes a driving transistor having a first 
terminal, a Second terminal, and a channel region arranged 
between the first terminal and the Second terminal, and a 
compensating transistor having a third terminal, a fourth 
terminal, and a channel region arranged between the third 
terminal and the fourth terminal, in which its gate and the 
third terminal are coupled to each other. 
0020. The method includes generating a potential differ 
ence between the third terminal and the fourth terminal, Such 
that the third terminal functions as a drain of the compen 
Sating transistor, and Supplying a driven element with a 
driving Voltage and/or a driving current according to a 
conduction State of the driving transistor which is Set by 
Supplying the gate of the driving transistor with a data 
Signal, wherein the Voltage level of the fourth terminal 
during at least a part of the period in which the Supply of the 
driving Voltage and/or driving current is performed is Set to 
be different from the voltage level of the third terminal 
during at least a part of a period in which the generation of 
potential difference is performed. 
0021. In the above-mentioned method of driving an elec 
tronic device, after generating the potential difference, an 
initializing current may flow between the third terminal and 
the fourth terminal, and the gate of the driving transistor may 
be set to an offset level according to the threshold value of 
the compensating transistor. 
0022 Here, the initializing current may flow during the 
generation of the potential difference is performed as an 
initial operation, and a process of Setting the offset level may 
be performed after generating the potential difference or 
during generating the potential difference. 
0023. In the above-mentioned method of driving an elec 
tronic device, during at least a part of the period in which the 
Supply of the driving Voltage and/or the driving current is 
performed, the third terminal and the fourth terminal may be 
Substantially electrically disconnected from each other. 
Thus, it is possible to make the gate of the driving transistor 
in a floating State, and it is also possible to maintain the gate 
Voltage of the gate at a Voltage level according to the data 
Signal. 
0024. In the above-mentioned method of driving an elec 
tronic device, preferably, during at least a part of the period 
in which the generation of the potential difference is per 
formed, the voltage level of the first terminal is set to be 
higher than the Voltage level of the Second terminal, and 
during at least a part of the period in which the Supply of the 
driving Voltage and/or the driving current is performed, the 
Voltage level of the Second terminal is Set to be higher than 
the voltage level of the first terminal. 
0.025 In the above-mentioned method of driving an elec 
tronic device, the driven element may comprise an operating 
electrode coupled to the first terminal, a counter electrode, 
and a functional layer arranged between the operating elec 
trode and the counter electrode, and during at least a period 
in which the generation of the potential difference and the 
Supply of the driving Voltage and/or the driving current are 
performed, the Voltage level of the counter electrode may be 
fixed to a predetermined Voltage level. 
0026. In the above-mentioned method of driving an elec 
tronic circuit, during at least a part of the period in which the 
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generation of the potential difference is performed, the 
voltage level of the second terminal is preferably set to be 
lower than the predetermined Voltage level. 
0027 Preferably, the above-mentioned method of driving 
an electronic circuit further includes Setting the Voltage level 
of the first terminal to a voltage level lower than the 
predetermined Voltage level, and during the period in which 
the Setting of the Voltage level is performed, the Voltage of 
the counter electrode is fixed to the predetermined Voltage 
level. 

0028. In the above-mentioned method of driving an elec 
tronic circuit, the Voltage level of the fourth terminal may be 
Set to be the same Voltage level as the Second terminal in the 
generation of the potential difference and the Supply of the 
driving Voltage and/or the driving current. 

0029. There is an electronic circuit that drives a driven 
element according to another aspect of the present invention, 
the electronic circuit includes a driving transistor having a 
first terminal, a Second terminal and a channel region 
arranged between the first terminal and the Second terminal; 
a first capacitor having a first electrode and a Second 
electrode with a capacitance formed therebetween; and a 
first transistor arranged between the first terminal and a gate 
of the driving transistor to control the electrical coupling 
between the first terminal and the gate, wherein the first 
electrode is coupled to the gate, and the Second electrode is 
coupled to the first terminal. 

0030 The above-mentioned electronic circuit may fur 
ther include a Second capacitor having a third electrode and 
a fourth electrode with a capacitance formed therebetween, 
and a Second transistor having a third terminal, a fourth 
terminal and a channel region arranged between the third 
terminal and the fourth terminal, in which the gate of the 
driving transistor may be coupled to the third electrode, and 
the third terminal may be coupled to the fourth electrode. 
0031. In the above-mentioned electronic circuit, during at 
least a part of a first period in which the first terminal and the 
gate of the driving transistor are electrically coupled to each 
other via the first transistor, a voltage level of the first 
terminal and/or the Second terminal may be set Such that the 
first terminal functions as a drain of the driving transistor, 
and during at least a part of a Second period in which the first 
terminal and the gate of the driving transistor are electrically 
disconnected from each other, the Voltage level of the first 
terminal and/or the Second terminal may be set Such that the 
Second terminal functions as a drain of the driving transistor. 

0032. There is an electronic circuit that drives a driven 
element according to another aspect of the present invention, 
the electronic circuit includes a driving transistor having a 
first terminal, a Second terminal and a channel region 
arranged between the first terminal and the Second terminal, 
and a first transistor arranged between the first terminal and 
a gate of the driving transistor to control the electrical 
coupling between the first terminal and the gate, wherein 
during at least a part of a first period in which the first 
terminal and the gate of the driving transistor are electrically 
coupled to each other via the first transistor, the Voltage level 
of the first terminal and/or the Second terminal is Set Such 
that the first terminal functions as a drain of the driving 
transistor, and during at least a part of a Second period in 
which the first terminal and the gate of the driving transistor 
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are electrically disconnected from each other, the Voltage 
level of the first terminal and/or the second terminal is set 
Such that the Second terminal functions as a drain of the 
driving transistor. 

0033. In the above-mentioned electronic circuit, after the 
first period, the Voltage level of the gate of the driving 
transistor may be set to an offset Voltage level according to 
the threshold Voltage of the driving transistor, and during at 
least a part of the Second period, a driving Voltage or a 
driving current of which a level corresponds to the conduc 
tion State of the driving transistor may be Supplied to the 
driven element. 

0034. Here, a process of setting the offset level may be 
performed after the first period or during the first period. 

0035. There is provided an electronic circuit that drives a 
driven element according to another aspect of the present 
invention, the electronic circuit includes a driving transistor 
having a first terminal, a Second terminal and a channel 
region arranged between the first terminal and the Second 
terminal; and a compensating transistor a third terminal, a 
fourth terminal and a channel region arranged between the 
third terminal and the fourth terminal, in which the third 
terminal and its gate are coupled to each other, wherein the 
third terminal or the fourth terminal is coupled to the gate of 
the driving transistor, and Voltages of the third terminal and 
the fourth terminal are respectively Settable to a plurality of 
voltage levels. 

0036). In the above-mentioned electronic circuit, during 
the first period, a voltage level of the third terminal and/or 
the fourth terminal may be set such that the third terminal 
functions as a drain of the compensating transistor, during 
the Second period, the Voltage level of the third terminal 
and/or the fourth terminal may be set such that the third 
terminal and the fourth terminal are electrically discon 
nected from each other, during at least a part of the Second 
period, a driving Voltage or a driving current of which a level 
corresponds to a conduction State of the driving transistor 
may be Supplied to the driven element, and the Voltage level 
of the fourth terminal during the first period and the Voltage 
level of the fourth terminal during the second period may be 
to be different from each other. 

0037 Preferably, the above-mentioned electronic circuit 
further includes a capacitor having a first electrode and a 
Second electrode with a capacitance formed therebetween, in 
which the first electrode is coupled to the gate of the driving 
transistor, and after the first period, an initializing current 
flows between the third terminal and the fourth terminal of 
the compensating transistor, Such that the Voltage level of the 
gate of the driving transistor is set to an offset level accord 
ing to the threshold Voltage of the compensating transistor, 
and then by means of capacitive coupling via the capacitor 
to be generated when a data Voltage corresponding to the 
data Signal is applied to the Second electrode, the gate of the 
driving transistor is Set to a Voltage level corresponding to 
the data voltage on the basis of the offset level, such that the 
conduction State is Set. 

0.038. In the above-mentioned electronic circuit, the volt 
age level of the fourth terminal or the third terminal is 
preferably Set to the same Voltage level as the Voltage level 
of the Second terminal during the first and Second periods. 
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0039 There is provided an electronic device includes a 
plurality of electronic circuits described above, and driven 
elements provided in the corresponding electronic circuits. 
0040. There is provided an electro-optical device accord 
ing to another aspect of the present invention, the electro 
optical device includes a plurality of data lines, a plurality of 
Scanning lines, a plurality of first power lines, and a plurality 
of pixel circuits provided corresponding to interSections of 
the plurality of data lines and the plurality of Scanning lines, 
each of the plurality of pixel circuits includes an electro 
optical element, a driving transistor having a first terminal, 
a Second terminal and a channel region arranged between the 
first terminal and the Second terminal, and a first Switching 
transistor arranged between the first terminal and a gate of 
the driving transistor to control the electrical coupling 
between the first terminal and the gate, wherein a conduction 
State of the driving transistor is Set according to a data Signal 
which is Supplied via one data line of the plurality of data 
lines, a driving Voltage or a driving current according to the 
conduction State of the driving transistor is Supplied to the 
electro-optical element, wherein during at least a part of a 
period in which the first terminal and the gate of the driving 
transistor are electrically coupled to each other via the first 
Switching transistor, the Voltage level of the first terminal 
and/or the Second terminal is Set Such that the first terminal 
functions as a drain, and wherein during at least a part of a 
period in which the driving Voltage or the driving current is 
Supplied to the electro-optical element, the Voltage level of 
the first terminal and/or the Second terminal is Set Such that 
the Second terminal functions as the drain. 

0041. In the above-mentioned electro-optical device, 
each of the plurality of pixel circuits may further include a 
first capacitor having a first electrode and a Second electrode 
with a capacitance formed therebetween; and a Second 
Switching transistor that controls the electrical coupling 
between the one data line and the Second electrode, in which 
the gate of the driving transistor may be coupled to the first 
electrode, during at least a part of the period in which the 
first terminal functions as the drain of the driving transistor, 
an initializing current may flow between the first terminal 
and the Second terminal, and the gate of the driving tran 
Sistor may be set to an offset level according to the threshold 
value of the driving transistor, and then by a capacitive 
coupling via the first capacitor when the data Signal is 
Supplied via the Second Switching transistor, the gate Voltage 
of the driving transistor may be set to a Voltage level 
according to the data Signal and the offset level. 
0042. In the above-mentioned electro-optical device, 
each of the plurality of pixel circuits may include a Second 
capacitor having a third electrode and a fourth electrode with 
a capacitance formed therebetween, in which the third 
electrode may be coupled to the gate of the driving transis 
tor, and the fourth electrode may be coupled to the first 
terminal. Thus, it is possible to automatically adjust the 
Voltage level of the gate of the driving transistor with respect 
to change in Voltage level of the first terminal by a capacitive 
coupling via the Second capacitor. 
0043. In the above-mentioned electro-optical device, 
preferably, the Second terminal is coupled to one power line 
of the plurality of power lines, and the one power line is 
Settable to a plurality of Voltage levels. 
0044 An electro-optical device according to another 
aspect of the present invention includes a plurality of data 
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lines, a plurality of Scanning lines, a plurality of power lines, 
and a plurality of pixel circuits provided corresponding to 
interSections of the plurality of data lines and the plurality of 
Scanning lines, each of the plurality of pixel circuits includes 
an electro-optical element, a driving transistor having a first 
terminal, a Second terminal and a channel region arranged 
between the first terminal and the Second terminal, and a 
compensating transistor having a third terminal, a fourth 
terminal and a channel region arranged between the third 
terminal and the fourth terminal, in which the third terminal 
and its gate are coupled to each other, wherein a conduction 
State of the driving transistor is Set according to a data Signal 
Supplied via one data line of the plurality of data lines, the 
third terminal or the fourth terminal is coupled to one power 
line of the plurality of power lines, a driving Voltage or a 
driving current according to the conduction State of the 
driving transistor is Supplied to the electro-optical element, 
and the one power line is Settable to a plurality of Voltage 
levels. 

0.045. In the above-mentioned electro-optical device, dur 
ing at least a part of a period in which the third terminal 
functions as a drain of the compensating transistor, the 
Voltage level of the one power line may be set to a first 
Voltage level, and during at least a part of a period in which 
the driving Voltage or the driving current is Supplied to the 
electro-optical element, the Voltage of the one power line 
may be set to a Second Voltage level, and the first voltage 
level is different from the second voltage level. 
0046. In the above-mentioned electro-optical device, dur 
ing at least a part of the period in which the third terminal 
functions as a drain of the compensating transistor, the 
Voltage level of the gate of the driving transistor may be Set 
to an offset level according to the threshold voltage of the 
compensating transistor. 
0047. In the above-mentioned electro-optical device, the 
fourth terminal may be coupled to the one data line, and the 
first voltage level may be set to be lower than the second 
Voltage level. 
0.048. In the above-mentioned electro-optical device, the 

first terminal or the Second terminal may be coupled to the 
one power line. 
0049. Thus, it is possible to reduce the number of wiring 
lines per one pixel circuit. 
0050. In the above-mentioned electro-optical device, the 

first terminal or the Second terminal may be coupled to a 
power line of the plurality of power lines other than the 
Single power line. 
0051. In the above-mentioned electro-optical device, the 
plurality of power lines preferably extends in a direction 
interSecting the plurality of data lines. 
0.052 In the above-mentioned electro-optical device, 
transistors included in each of the plurality of pixel circuits 
preferably include only three transistors. 
0.053 Thus, it is possible to enhance the aperture ratio. 
0.054 An electronic apparatus may include an electro 
optical device described above. 
0.055 Amethod of driving an electronic device according 
to another aspect of the present invention include Setting the 
Voltage of a node coupled to a gate of a driving transistor to 
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an offset level according to the threshold value of the driving 
transistor by connecting electrically the gate and one of a 
Source and a drain of the driving transistor to each other and 
applying a non-forward bias between the Source and the 
drain of the driving transistor, writing data on the basis of the 
offset level in a capacitor coupled to the node by Supplying 
a data line capacitively coupled to the node with a Voltage 
from with a variable Voltage Source, and generating a current 
according to the data Stored in the capacitor by applying a 
forward bias between the source and the drain of the driving 
transistor, and Supplying a current detection circuit with the 
Current. 

0056. There is provided a method of driving an electronic 
device according to another aspect of the present invention 
having a driving transistor that has a first terminal, a Second 
terminal and a channel region arranged between the first 
terminal and the Second terminal. 

0057 The method include setting a voltage level of the 
first terminal to be higher than a Voltage level of the Second 
terminal during at least a part of a period in which compen 
sation of characteristics of the driving transistor is per 
formed, and Setting a Voltage level of the first terminal to be 
lower than a Voltage level of the Second terminal during at 
least a part of a period in which at least one of a driving 
Voltage and a driving current according to a conduction State 
of the driving transistor is Supplied to driven element. 
0058. In the above-mentioned method of driving an elec 
tronic device, in a State in which the first terminal and the 
gate of the driving transistor are coupled to each other, the 
compensation Step is preferably performed. 
0059. There is a method of driving a pixel circuit accord 
ing another aspect of the present invention, the method 
comprising: Setting the Voltage of a node coupled to a gate 
of a driving transistor to an offset level according to the 
threshold value of the driving transistor by coupling the gate 
and one terminal of the driving transistor to each other and 
applying a non-forward bias to the driving transistor, writing 
data based on the offset level in a capacitor coupled to the 
node by Supplying a data line capacitively coupled to the 
node with a data Voltage defining the grayScale of a pixel, 
and generating a driving current according to data Stored in 
the capacitor by applying a forward bias to the driving 
transistor, and Supplying an electro-optical element coupled 
to the driving transistor with the driving current, Such that 
the brightness of the electro-optical element is Set. 
0060. In the above-mentioned method of driving a pixel 
circuit, the other terminal of the driving transistor may be 
coupled to a power line whose Voltage of a node is variably 
Set. In this case, preferably, the Setting the Voltage includes 
Setting the Voltage of the power line to a first voltage, and 
generation of the driving current includes Setting the Voltage 
of the power line to a Second Voltage higher than the first 
Voltage. Further, writing data preferably includes Setting the 
Voltage of the power line to the first voltage. 
0061. In the above-mentioned method of driving a pixel 
circuit, preferably, the first Voltage is lower than the Voltage 
of one terminal of the driving transistor when a non-forward 
bias is applied, and the Second Voltage is higher than the 
Voltage of one terminal of the driving transistor when a 
forward bias is applied. Further, preferably, to a counter 
electrode of the electro-optical element, a predetermined 
Voltage is fixedly applied. 
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0062) The above-mentioned method of driving a pixel 
circuit may further comprise applying a non-forward bias to 
the electro-optical element by Setting the Voltage of the 
power line to a third Voltage lower than the predetermined 
Voltage. Further, the above-mentioned method of driving a 
pixel circuit may further comprise applying a non-forward 
bias to the electro-optical element by applying the third 
Voltage lower than the predetermined Voltage to the node 
that couples the driving transistor and the electro-optical 
element to each other. 

0.063. There is provided a method of driving a pixel 
circuit according to another aspect of the present invention, 
the method comprising: Setting the Voltage of a node 
coupled to a gate of a compensating transistor to an offset 
level according to the threshold value of the compensating 
transistor by applying a predetermined bias to the compen 
Sating transistor whose gate and one terminal are coupled to 
each other to form a forward diode-coupling and by apply 
ing a non-forward bias to a driving transistor different from 
the compensating transistor, writing databased on the offset 
level in a capacitor coupled to the node by applying a reverse 
bias against the predetermined bias to the compensating 
transistor and Supplying a data line capacitively coupled to 
the node with a data Voltage defining the grayScale of a 
pixel; and generating a driving current according to data 
Stored in the capacitor by applying a forward bias to the 
driving transistor and Supplying an electro-optical element 
coupled to one terminal of the driving transistor with the 
driving current, Such that the brightness of the electro 
optical element is Set. 
0064. Here, in the above-mentioned method of driving a 
pixel circuit, the other terminal of the driving transistor may 
be coupled to a first power line whose Voltage is variably Set, 
and the other terminal of the compensating transistor may be 
coupled to a Second power line whose Voltage is variably Set. 
In this case, preferably, Setting the Voltage of a node includes 
Setting the Voltage of the first power line to a first Voltage and 
Setting the Voltage of the Second power line to a Second 
Voltage, writing data includes Setting the Voltage of the 
Second power line to a third voltage higher than the Second 
Voltage, and generating a Voltage includes Setting the Volt 
age of the first power line to a fourth Voltage higher than the 
first Voltage. Further, preferably, writing data includes Set 
ting the Voltage of the first power line to the first voltage, and 
generating Voltage includes Setting the Voltage of the Second 
power line to the third voltage. 
0065. In the above-mentioned method of driving a pixel 
circuit, preferably, the first voltage is lower than the Voltage 
of one terminal of the driving transistor when a non-forward 
bias is applied, the Second Voltage is lower than the Voltage 
of one terminal of the compensating transistor when a 
non-forward bias is applied, the third Voltage is higher than 
the Voltage of one terminal of the compensating transistor 
when a forward bias is applied, and the fourth Voltage is 
higher than the Voltage of one terminal of the driving 
transistor when a forward bias is applied. Further, to a 
counter electrode of the electro-optical element, preferably, 
a predetermined Voltage is fixedly applied. 
0.066 The above-mentioned method of driving a pixel 
circuit may further comprise applying a non-forward bias to 
the electro-optical element by Setting the Voltage of the 
power line to a fifth Voltage lower than the predetermined 
Voltage. 

Apr. 21, 2005 

0067. There is a pixel circuit according to another aspect 
of the present invention, the pixel circuit comprising: an 
electro-optical element whose brightness is set by a driving 
current flowing therethrough; a driving transistor that gen 
erates the driving current according to a gate Voltage, one 
terminal of which is coupled to a power line whose Voltage 
is variably set and the other terminal of which is coupled to 
the electro-optical element; a first capacitor whose one 
electrode is coupled to a gate of the driving transistor, a 
Second capacitor one electrode of which is coupled to the 
gate of the driving transistor and the other electrode of which 
is coupled to the other terminal of the driving transistor, a 
first Switching transistor one terminal of which is coupled to 
the other electrode of the first capacitor and the other 
terminal of which is coupled to a data line; and a Second 
Switching transistor one terminal of which is coupled to the 
gate of the driving transistor and the other terminal of which 
is coupled to the other terminal of the driving transistor. 
0068. Here, in the above-mentioned pixel circuit, in an 
initializing period in which the first Switching transistor is 
turned off and the Second Switching transistor is turned on, 
the Voltage of the power line may be set to a first voltage to 
allow a non-forward bias to be applied to the driving 
transistor, and the gate Voltage of the driving transistor may 
be set to an offset level according to the threshold value of 
the driving transistor. Further, in a data writing period after 
the initializing period, in which the first Switching transistor 
is turned on and the Second Switching transistor is turned off, 
a data Voltage defining the grayScale of a pixel may be 
Supplied to the data line, and data based on the offset level 
may be written in the first capacitor and the Second capaci 
tor. In addition, in a driving period after the data writing, in 
which the first Switching transistor and the Second Switching 
transistor are turned off, the Voltage of the power line is Set 
to a Second Voltage higher than the first voltage to allow a 
forward bias to be applied to the driving transistor, and the 
driving current according to data Stored in the first capacitor 
and the Second capacitor may be Supplied to the electro 
optical element, Such that the brightness of the electro 
optical element may be set. 
0069. There is provided a pixel circuit according to a 
aspect of the present invention, the pixel circuit comprising: 
an electro-optical element whose brightneSS is Set by a 
driving current flowing therethrough; a driving transistor for 
generating the driving current according to a gate Voltage, 
whose one terminal is coupled to a first power line whose 
Voltage is variably Set and the other terminal thereof is 
coupled to the electro-optical element, a first capacitor 
whose one electrode is coupled to a gate of the driving 
transistor, a Second capacitor whose one electrode is coupled 
to the gate of the driving transistor and the other terminal 
thereof is coupled to the other terminal of the driving 
transistor, a Switching transistor one terminal of which is 
coupled to the other electrode of the first capacitor and the 
other terminal of which is coupled to a data line, and a 
compensating transistor a gate and one terminal of which are 
coupled to the gate of the driving transistor and the other 
terminal of which is coupled to a Second power line whose 
Voltage is variably controlled. 
0070 Here, in the above-mentioned pixel circuit, in an 
initialing period in which the Switching transistor is turned 
off, the voltage of the first power line may be set a first 
Voltage to allow a non-forward bias to be applied to the 
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driving transistor and the Voltage of the Second power line 
may be set to a Second Voltage to allow a forward diode 
coupling to be formed in the compensating transistor, Such 
that the gate Voltage of the driving transistor may be set to 
an offset Voltage according to the threshold value of the 
compensating transistor. Further, in a data writing period 
after the initializing period, in which the Switching transistor 
is turned on, the Voltage of the Second power line may be Set 
to a third voltage higher than the Second Voltage to allow a 
reverse bias against that during the initializing period to be 
applied to the compensating transistor, and a data Voltage 
defining the grayScale of a pixel may be Supplied to the data 
line, such that databased on the offset may be written in the 
first capacitor and the Second capacitor. In addition, in a 
driving period after the data writing period, in which the 
Switching transistor is turned off, the Voltage of the first 
power line may be set to a fourth Voltage higher than the first 
Voltage to allow a forward bias to be applied to the driving 
transistor, and the driving current according to data Stored in 
the first capacitor and the Second capacitor may be Supplied 
to the electro-optical element, Such that the brightness of the 
electro-optical element may be set. 
0071. There is provided a pixel circuit according to 
another aspect of the present invention, the pixel circuit 
comprising: an electro-optical element whose brightness is 
Set by a driving current flowing therethrough; a driving 
transistor for generating the driving current according to a 
gate Voltage, whose one terminal is coupled to a first power 
line whose voltage is variably set; a first capacitor whose one 
electrode is coupled to a gate of the driving transistor, a 
Second capacitor one electrode of which is coupled to the 
gate of the driving transistor and the other electrode of which 
is coupled to the other terminal of the driving transistor, a 
first Switching transistor one terminal of which is coupled to 
the other electrode of the first capacitor and the other 
terminal of which is coupled to a data line; a Second 
Switching transistor one terminal of which is coupled to the 
gate of the driving transistor and the other terminal of which 
is coupled to the other terminal of the driving transistor, a 
third Switching transistor whose one terminal is coupled to 
the other terminal of the driving transistor and the other 
terminal thereof is coupled to a Second power line whose 
Voltage is variably Set, and a fourth Switching transistor 
whose one terminal is coupled to the other terminal of the 
driving transistor and the other terminal thereof is coupled to 
the electro-optical element. 
0.072 Here, in the above-mentioned pixel circuit, in an 
initializing period in which the first Switching transistor is 
turned off, the Second Switching transistor is turned on, the 
third Switching transistor is turned on for a part of the period 
and the fourth Switching transistor is turned off, the Voltage 
of the first power line is Set to a first voltage and the Voltage 
of the Second power line is Set to a Second Voltage, Such that 
a non-forward bias may be applied to the driving transistor 
and the gate Voltage of the driving transistor may be set to 
an offset Voltage according to the threshold value of the 
driving transistor. Further, in a data writing period after the 
initializing period, in which the first Switching transistor is 
turned on, the Second Switching transistor is turned off, the 
third Switching transistor is turned off and the fourth Switch 
ing transistor is turned off, a data Voltage defining the 
grayScale of a pixel may be Supplied to the data line, Such 
that data based on the offset voltage may be written in the 
first capacitor and the Second capacitor. In addition, in a 
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driving period after the data writing period, in which the first 
Switching transistor is turned off, the Second Switching 
transistor is turned off, the third Switching transistor is 
turned off and the fourth Switching transistor is turned on, 
the voltage of the first power line may be set to a third 
Voltage higher than the first voltage to allow a forward bias 
to be applied to the driving transistor, and the driving current 
according to data Stored in the first capacitor and the Second 
capacitor may be Supplied to the electro-optical element, 
Such that the brightness of the electro-optical element may 
be set. Then, in a reverse bias period after the driving period, 
in which the first Switching transistor is turned off, the 
Second Switching transistor is turned off, the third Switching 
transistor is turned on and the fourth Switching transistor is 
turned on, the Voltage of the Second power line may be set 
to a fourth Voltage higher than the Second Voltage to allow 
a non-forward bias to be applied to the electro-optical 
element. 

0073. There is provided a pixel circuit according to 
another aspect of the present invention, the pixel circuit 
comprising: an electro-optical element whose brightness is 
Set by a driving current flowing therethrough; a driving 
transistor for generating the driving current according to a 
gate Voltage, one terminal of which is coupled to a power 
line whose Voltage is variably Set and the other terminal of 
which is coupled to the electro-optical element; a capacitor 
whose one electrode is coupled to a gate of the driving 
transistor, a first Switching transistor whose one terminal is 
coupled to the other electrode of the capacitor and the other 
terminal thereof is coupled to a data line; and a Second 
Switching transistor one terminal of which is coupled to the 
gate of the driving transistor and the other terminal of which 
is coupled to the other terminal of the driving transistor. 
0074. Here, in the above-mentioned pixel circuit, in an 
initializing period in which the first Switching transistor is 
turned off and the Second Switching transistor is turned on, 
the Voltage of the power line may be set to a first voltage to 
allow a non-forward bias to be applied to the driving 
transistor, and the gate Voltage of the driving transistor may 
be set to an offset Voltage according to the threshold value 
of the driving transistor. 
0075) Further, in a data writing period after the initializ 
ing period, in which the first Switching transistor is turned on 
and the Second Switching transistor is turned off, a data 
Voltage defining the grayScale of a pixel may be Supplied to 
a data line, and data based on the offset Voltage may be 
written in the capacitor. In addition, in a driving period after 
the data writing period, in which the first Switching transistor 
and the Second Switching transistor are turned off, the 
Voltage of the power line may be set to a Second Voltage 
higher than the first voltage to allow a forward bias to be 
applied to the driving transistor, and the driving current 
according to data Stored in the capacitor may be Supplied to 
the electro-optical element, Such that the brightness of the 
electro-optical element may be set. 
0076 An electro-optical device comprised of the above 
mentioned pixel circuit may be used for an electronic 
apparatuS. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0077 FIG. 1 is a block diagram showing the configura 
tion of an electro-optical device; 
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0078 FIG. 2 is a diagram of a pixel circuit according to 
a first exemplified embodiment; 
007.9 FIG. 3 is a timing chart of operation according to 
the first exemplified embodiment; 
0080 FIG. 4 is an explanatory view of the operation 
according to the first exemplified embodiment; 
0.081 FIG. 5 is a timing chart of operation according to 
a Second exemplified embodiment; 
0082 FIG. 6 is a diagram of a pixel circuit according to 
a third exemplified embodiment; 
0.083 FIG. 7 is a timing chart of operation according to 
the third exemplified embodiment; 
0084 FIG. 8 is an explanatory view of the operation 
according to the third exemplified embodiment; 
0085 FIG. 9 is a diagram of a pixel circuit according to 
a fourth exemplified embodiment; 
0.086 FIG. 10 is an timing chart of operation according 
to the fourth exemplified embodiment; and 
0.087 FIG. 11 is a diagram of a pixel circuit according to 
a fifth exemplified embodiment. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

1. First Exemplified Embodiment 

0088 FIG. 1 is a block diagram showing the configura 
tion of an electro-optical device according to the present 
embodiment. A display unit 1 is, for example, an active 
matrix type display panel in which the electro-optical ele 
ments are driven by thin film transistors (TFTS). In the 
display unit 1, m dots by n lines of a group of pixels are 
arranged in a matrix (in a two-dimensional plan view). In the 
display unit 1, a group of Scanning lines Y1 to Yn each 
extending in a horizontal direction and a group of data lines 
X1 to Xm each extending in a vertical direction are pro 
vided, and pixels 2 (pixel circuits) are arranged correspond 
ing to interSections of the Scanning lines and the data lines. 
Power lines L1 to Ln are provided in correspondence with 
the Scanning lines Y1 to Yn, and extend in a direction 
interSecting the data lines X1 to Xm, in other words, a 
direction in which the scanning lines Y1 to Yn extend. To the 
respective power lines L1 to Ln, a row of pixels (m dots) 
along a direction in which one Scanning line Y extend are 
commonly coupled. Moreover, in the present embodiment, 
one pixel 2 is a minimum unit for image display, but in the 
case of color panel, one pixel 2 may comprise three Sub 
pixels of R, G and B. 
0089 Moreover, as regards the configuration of pixel 
circuits according to the respective embodiments described 
below, a scanning line Y shown in FIG. 1 may represent a 
respective one of Scanning lines (FIG. 6) or may represent 
a set of plural scanning lines (FIGS. 2, 9 and 11). Similarly, 
a power line L shown in FIG. 1 may represent a respective 
one of power lines (FIGS. 2 and 11) or may represent a set 
of plural power lines (FIGS. 6 and 9). 
0090. A control circuit 5 synchronously controls a scan 
ning line driving circuit 3., a data line driving circuit 4 and 
a power line control circuit 6 based on a vertical Synchro 
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nizing Signal VS, a horizontal Synchronizing Signal HS, a dot 
clock signal DCLK, grayScale data D, and So on, which are 
inputted from preceding devices(not shown). Under the 
Synchronous control, the Scanning line driving circuit 3, the 
data line driving circuit 4 and the power line control circuit 
6 cooperates with each other to control display on the 
display unit 1. 
0091. The scanning line driving circuit 3 mainly includes 
shift registers, output circuits, and So on, and outputs a 
Scanning Signal SEL to the Scanning lines Y1 to Yn to 
perform line Sequential Scanning. The Scanning Signal SEL 
is a two-level signal of a high potential level (hereinafter, 
referred to as “H level) and a low potential level (herein 
after, referred to as “L level). Ascanning line corresponding 
to a row of pixels to which data is written is set to H level 
and other Scanning lines are set to Llevel. The Scanning line 
driving circuit 3 performs Sequential Scanning for Selecting 
each Scanning line Y in a predetermined order (in general, 
from top to bottom) for every period (1F) in which images 
of one frame are displayed. Further, the data line driving 
circuit 4 mainly includes shift registers, line latch circuits, 
output circuits, and So on. 
0092. In one horizontal scanning period (1H) correspond 
ing to the period in which one Scanning line is Selected, the 
data line driving circuit 4 simultaneously outputs a data 
Voltage Vdata to a row of pixels to which current data is 
written, and at the same time, latches in a point Sequential 
manner data relevant to a row of pixels to be written in next 
one horizontal Scanning period (1H). In any horizontal 
Scanning period (1H), m data items corresponding to the 
number of data lines X are Sequentially latched. Then, in 
next one horizontal Scanning period (1H), the latched m data 
Voltages Vdata are Simultaneously outputted to the corre 
sponding data lines X1 to Xm. 
0093 Meanwhile, the power line control circuit 6 mainly 
includes shift registers, output circuits and So on, and 
variably set voltages of the power lines L1 to Ln in units of 
rows of pixels in Synchronization with the line Sequential 
Scanning by means of the Scanning line driving circuit 3. 
0094 FIG. 2 is a diagram of a voltage follower type 
Voltage-programmed mode pixel circuit according to the 
present embodiment. AS regards the pixel circuit, one Scan 
ning line Y shown in FIG. 1 includes a first scanning line Ya 
to which a first Scanning Signal SEL1 is Supplied and a 
Second Scanning line Yb to which a Second Scanning Signal 
SEL2 is Supplied. One pixel circuit is comprised of an 
organic EL element OLED which is an aspect of a driven 
element, three transistors T1 to T3 and two capacitors C1 
and C2 Storing data. Moreover, in the present embodiment, 
Since the TFT is made of amorphous Silicon, the respective 
transistors are an n-channel type, but the transistors are not 
limited to the n-channel type and transistor made of amor 
phous Silicon. This is true of respective embodiments 
described below. Further, in the present Specification, as 
regards a three-terminal type transistor having a Source, a 
drain and a gate, one of the Source and drain is referred to 
as “one terminal and the other is referred as “the other 
terminal. 

0095. A gate of a first Switching transistor T1 is coupled 
to the first Scanning line Ya to which the first Scanning Signal 
SEL1 is supplied, and the conduction of the first Switching 
transistor is controlled by the Scanning Signal SEL1. One 
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terminal of the first Switching transistor T1 is coupled to the 
data line X, and the other terminal of the first Switching 
transistor T1 is coupled to one electrode of a first capacitor 
C1. The other electrode of the capacitor C1 is coupled to a 
node N1. To the node N1, other than the first capacitor C1, 
a gate of a driving transistor T3, one terminal of a Second 
Switching transistor T2 and one electrode of a Second 
capacitor C2 are commonly coupled. One terminal of the 
driving transistor T3 is coupled to a power line L, and the 
other terminal of the driving transistor T3 is coupled to a 
node N2. To the node N2, other than the driving transistor 
T3, an anode of the organic EL element OLED, the other 
terminal of the Second Switching transistor T2 and the other 
electrode of the Second capacitor C2 are commonly coupled. 
To a cathode of the organic EL element OLED, that is, a 
counter electrode, a reference voltage VSS (for example, OV) 
lower than a power voltage Vdd is fixedly applied. The 
Second capacitor C2 is provided between the gate of the 
driving transistor T3 and the node N2, such that a voltage 
follower type circuit is constructed. The Second Switching 
transistor T2 is provided in parallel to the Second capacitor 
C2. A gate of the Switching transistor T2 is coupled to the 
Second Scanning line Yb to which the Second Scanning Signal 
SEL2 is Supplied, and is controlled by the Scanning Signal 
SEL2. 

0.096 FIG. 3 is a timing chart of operation of the pixel 
circuit shown in FIG. 2. During a period to to t3 corre 
sponding to one frame period IF described above, a con 
secutive process is generally divided into an initializing 
proceSS during an initial period to to t1, a data writing 
proceSS during a Subsequent period t1 to t2, and a driving 
proceSS during a last period t2 to t3. 

0097 First, during the initializing period to to t1 Vth 
compensation of the driving transistor T3 is performed in 
conjunction with application of a reverse bias. More Spe 
cifically, the first Scanning Signal SEL1 becomes Llevel, and 
the first Switching transistor T1 is turned off, such that the 
first capacitor C1 and the data line X are electrically isolated 
from each other. In response to this, the Second Scanning 
Signal SEL2 becomes H level, and the Second Switching 
transistor T2 is turned on. Here, a voltage VL of the power 
line L is Set to the reference Voltage VSS, and a Voltage V2 
of the node N2 is set to a voltage level higher than at least 
VSS+Vth, through the driving process of a previous one 
frame period 1F (a specified value of the voltage V2 depends 
on data or characteristics of the driving transistor, the 
organic EL element, and So on during the previous one frame 
period 1F). From Such a voltage relation, a reverse bias 
against a driving current Ioled described below is applied to 
the driving transistor T3, Such that the driving transistor is 
diode-connected in which the gate and the drain (a terminal 
of the node N2 side) of the driving transistor are forwardly 
coupled to each other. Thus, as shown in FIG.4(a), until the 
voltage V2 of the node N2 (and the voltage V1 of the node 
N1 directly coupled to the node N2) reaches an offset level 
(Vss+Vth) according to Vth of the driving transistor T3, a 
reverse current I against the driving current Ioled which 
flows during the driving period t2 to t3 flows from the node 
N2 to the power line L. The capacitors C1 and C2 coupled 
to the node N1 are Set to Such a charge State that the Voltage 
V1 of the node N1 becomes the offset level (Vss+Vth), prior 
to data writing. Thus, prior to the data writing, the Voltage 
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of the node N1 is offset to the offset level (Vss+Vth), such 
that it is possible to compensate the threshold value Vth of 
the driving transistor T3. 
0098 Next, during the data writing period t1 to t2, based 
on the offset level (Vss+Vth) set during the initializing 
period to to t1, the data writing to the capacitors C1 and C2 
is performed. More Specifically, if the Second Scanning 
Signal SEL2 falls to L level, the Second Switching transistor 
T2 is turned off, and a diode coupling of the driving 
transistor T3 is released. In synchronization with the 
falling of the Scanning Signal SEL2, the first Scanning Signal 
SEL1 rises to H level, and the first Switching transistor T1 
is turned on. Thus, the data line X and the first capacitor C1 
are electrically connected to each other. In the present 
Specification, the term "synchronization is used to represent 
a tolerable time offset to a margin for design as described 
above as well as the same timing. Then, at a point of time 
after predetermined time from the timing t1 has lapsed, a 
voltage Vx of the data line X rises to the data voltage Vdata 
(data of a Voltage level defining a display grayscale of the 
pixel 2) from the reference Vss. As shown in FIG. 4(b), the 
data line X and the node N1 are capacitively coupled each 
other via the first capacitor C1. For this reason, the Voltage 
V1 of the node N1 rises by C. AVdata based on the offset 
voltage (VSS+Vth) according to the amount of change of the 
voltage of the data line X AVdata (=Vdata-Vss), as shown 
in the following equation 1. Moreover, in Equation 1, a 
coefficient a is a coefficient Specified by a capacitance ratio 
of a capacitance Ca of the first capacitor C1 and a capaci 
tance Cb of the second capacitor C2 (C=Ca/(Ca+Cb)). 

VI = VSS + With + a . AV data (Equation 1) 

0099. In the capacitors C1 and C2, charges corresponding 
to the Voltage V1 calculated by means of Equation 1 are 
written as data. The nodes N1 and N2 are capacitively 
coupled each other via the Second capacitor C2, but if the 
capacitance of the capacitor C2 is Set to be Sufficiently lower 
than the capacitance of the organic EL element OLED, 
during the period t1 to t2, the voltage V2 of the node N2 is 
hardly influenced by change of the voltage of the node N1, 
and is almost maintained at Vss+Vth. Moreover, during the 
period t1 to t2, if the voltage VL of the power line is set to 
Vss, the driving current Ioled does not flow, it is possible to 
restrict the emitting of the organic EL element OLED. 
0100 Subsequently, during the driving period t2 to t3, a 
driving current Ioled corresponding to a channel current of 
the driving transistor T3 is Supplied to the organic EL 
element, Such that the organic EL element emits. More 
Specifically, the first Scanning Signal SEL1 becomes L level 
again, and the first Switching transistor is turned off. Thus, 
the data line X to which the data voltage Vdata is supplied 
and the first capacitor C1 are electrically isolated from each 
other. However, even after the electrical isolation, to the gate 
N1 of the driving transistor T3, a Voltage according to data 
Stored in the capacitors C1 and C2 is continuously applied. 
Further, in synchronization with the falling of the first 
Scanning Signal SEL1, the Voltage VL of the power line L 
becomes Vdd. As a result, as shown in FIG. 4(c), a path of 
the driving current Ioled from the power line L toward the 
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cathode of the organic EL element OLED is formed. At this 
time, an opposing terminal with the node N2 and a channel 
region of the driving transistor T3 interposed therebetween 
functions as a drain of the driving transistor T3. On the 
assumption that the driving transistor T3 operates in a 
Saturation region, the driving current boled flowing through 
the organic EL element OLED (a channel current Ids of the 
driving transistor T3) is calculated based on the following 
equation 2. In Equation 2, Vgs is a Voltage difference 
between the gate and the Source of the driving transistor T3. 
Further, a gain coefficient B is specified by a mobility it of 
carrier, a gate capacitance A, a channel width W and a 
channel length L of the driving transistor T3 (B=uAW/L). 

Ioled = Ids (Equation 2) 

0101 Here, if V1 calculated by means of Equation 1 is 
Substituted for the gate Voltage Vgs of the driving transistor 
T3, Equation 2 is transformed into the following equation 3. 

Ioled = {3/2(Vg – Vs – Vth) (Equation 3) 

=f3/24(Vss + Vth + a AV data) – Vs – Vth} 
= (3/2(Vss + a . AV data - Vs)? 

0102) In Equation 3, it is important that the driving 
current Ioled generated by the driving transistor T3 is not 
dependent on the threshold value Vth of the driving tran 
sistor T3 due to the offset of the Vths. Therefore, if the data 
Writing to the capacitor C1 and C2 is performed based on the 
Vth, it is possible to generate the driving current Ioled 
without being influenced even when unevenness in Vth is 
caused by manufacturing unevenneSS or change with lapse 
of time. 

0103) The emitting brightness of the organic EL element 
OLED is determined by the driving current Ioled according 
to the data Voltage Vdata (the amount of change of the 
Voltage AVdata, and thus the grayScale of the pixel 2 is Set. 
Moreover, if the driving current Ioled flows through the path 
shown in FIG. 4(c), a source voltage V2 of the driving 
transistor T3 rises more than an initial VSS+Vth due to the 
self-resistance of the organic EL element OLED. However, 
since the gate N1 of the driving transistor T3 and the node 
N2 are capacitively coupled each other via the Second 
capacitor C2, and the gate Voltage V1 also increases as the 
Source Voltage V2 increases, it is possible to reduce, to a 
certain degree, influence of change of the Source Voltage V2 
on the gate-to-Source Voltage Vgs. 

0104. In such a manner, in the present embodiment, the 
voltage V1 of the power line L is variably set to VSS during 
the initializing period to to t1 and to Vdd higher than Vss 
during the driving period t2 to t3. During the initializing 
period to to t1, the set voltage VSS is needed to be lower than 
the voltage V2 of the node N2 coupling the driving transistor 
T3 and the organic EL element OLED to each other such that 
a reverse bias is applied to the driving transistor T3. Further, 
during the driving period t2 to t3, the set voltage Vdd is 
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needed to be higher than the voltage V2 of the node N2 such 
that a forward bias is applied to the driving transistor T3 to 
allow the path of the driving current Ioled to be formed. 
During the initializing period to to t1, if VL becomes Vss, a 
reverse bias is applied to the driving transistor T3, and 
thereunder Vth compensation is performed. By performing 
the Vth compensation, it is possible to reduce influence of 
unevenness in Vth on the driving current Ioled. Further, by 
applying the reverse bias, it is possible to effectively Sup 
press shift of Vth in the driving transistor T3, that is, a 
change of Vth with lapse of time. Then, by performing the 
Vth compensation and the application of the reverse bias in 
the same operation process, it is possible to enhance the 
flexibility of operational design. Moreover, in the present 
embodiment, during the initializing period to to t1, by falling 
the voltage VL of the power line L to the reference voltage 
Vss, the reverse bias is applied to the driving transistor T3. 
However, during the period to to t1, the voltage VL may be 
set to VrVS lower than Vss. In this case, since the voltage 
VrVs of the power line L is lower than the voltage Vss of the 
counter electrode of the organic EL element OLED, a 
reverse bias can be applied to the organic EL element OLED 
as well as the driving transistor T3. As a result, it is possible 
to lengthen the life span of the organic EL element OLED. 
Further, if a concept of the present embodiment is more 
widely applied, by performing the Vth compensation in a 
State in which a forward bias is not applied to the driving 
transistor T3, that is, a non-forward bias is applied to the 
driving transistor T3, it is also possible to obtain the above 
mentioned advantages. Therefore, although a reverse bias 
which is an example of the non-forward bias is a preferred 
embodiment, the present invention is not limited to this 
embodiment. Moreover, this is true of the respective 
embodiments described below. 

0105. It is preferred that a period in which the second 
Switching transistor T2 is in the on-state partially overlaps 
with a part of a period in which the first Switching transistor 
T1 is in the on-state and voltage Vx of the data line X is set 
to a predetermined level (for example, VSS) during at least 
a part of the overlapping period in which both of the first 
Switching transistor T1 and the Second Switching transistor 
T2 are in the on-states as shown FIG. 3. Herewith the 
potential of one electrode of the capacitor C1 that forms 
capacitance with the other electrode of the capacitor C1 
coupled to the Node N1 can be precisely determined when 
the offset level is stored, and setting of the voltage level of 
the Node N1 by the capacitive coupling via the capacitor C1 
when the data Voltage Vdata is Supplied can be precisely 
performed. 

2. Second Exemplified Embodiment 
0106 The present embodiment relates to a technique that 
the reverse bias is applied to the driving transistor T3 more 
actively in the pixel circuit shown in FIG. 2. The configu 
ration of the pixel circuit is the same as described above, and 
the description will be omitted. 
0107 FIG. 5 is a timing chart of operation according to 
the present embodiment. In the present embodiment, a 
reverse bias period t2' to t3 is provided during a second half 
of the driving period t2 to t3, and during the period t2' to t3, 
the voltage VL of the power line L is set to Vrvs lower than 
the reference Voltage VSS (the Voltage of the counter elec 
trode). Thus, the emitting of the organic EL element OLED 
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Stops, and the reverse bias is applied to both of the organic 
EL element OLED and the driving transistor T3. 
0108. According to the present embodiment, other than 
the same advantages as the first embodiment, it is possible 
to length a life span of the organic EL element OLED since 
the reverse bias is more effectively applied to the organic EL 
element OLED during the reverse bias period t2' to t3, too. 

3. Third Exemplified Embodiment 
0109 FIG. 6 is a diagram of a voltage follower type 
Voltage-programmed mode pixel circuit according to the 
present embodiment. AS regards the pixel circuit, one power 
line L shown in FIG. 1 includes a first power line La and the 
Second power line Lb. One pixel circuit is comprised of an 
organic EL element OLED, three n-channel type transistors 
T1 to T3 and two capacitors C1 and C2 each storing data. 
Further, a threshold value Vth2 of a compensating transistor 
T2 is set to be substantially equal to a threshold value Vth 1 
of the driving transistor T3. As regards the transistors T2 and 
T3 which are manufactured by the same process and 
arranged very close to each other on the display unit 1, it is 
possible to Set the electrical characteristics of the transistors 
T2 and T3 to be almost the same even in the actual product. 
0110. A gate of a Switching transistor T1 is coupled to the 
Scanning line Y to which a Scanning Signal SEL is Supplied. 
One terminal of the transistor T1 is coupled to the data line 
X, and the other terminal of the transistor T1 is coupled to 
one electrode of a first capacitor C1. The other electrode of 
the first capacitor C1 is coupled to a node N1. To the node 
N1, other than the first capacitor C1, a gate of the driving 
transistor T3, one terminal (and a gate) of the compensating 
transistor T2 and one electrode of a Second capacitor C2 are 
commonly coupled. One terminal of the driving transistor 
T3 is coupled to the first power line La, and the other 
terminal thereof is coupled to a node N2. To the node N2, 
other than the driving transistor T3, an anode of the organic 
EL element OLED and the other electrode of the second 
capacitor C2 are commonly coupled. To a cathode of the 
organic EL element, the reference Voltage VSS is fixedly 
applied. The Second capacitor C2 is provided between the 
gate of the driving transistor T3 and the node N2, such that 
a Voltage follower type circuit is constructed. The other 
terminal of the compensating transistor T2 is coupled to the 
Second power line Lb. 
0111 FIG. 7 is a timing chart of operation of the pixel 
circuit shown in FIG. 6. Similar to the first exemplified 
embodiment, a period to to t3 corresponding to one frame 
period IF is generally divided into an initial period to to t1, 
a data writing period t1 to t2, and a driving period t2 to t3. 
0112 First, during the initializing period to to t1, appli 
cation of a reverse bias and Vth compensation to both of the 
compensating transistor T2 and the driving transistor T3 are 
Simultaneously performed. More Specifically, if the Scanning 
signal SEL becomes L level, the Switching transistor T1 is 
turned off, and the first capacitor C1 and the data line X are 
electrically isolated from each other. Here, a voltage VLb of 
the second power line Lb is set to VSS and becomes lower 
than a voltage V1 of the node N1 by means of a driving 
proceSS during previous one frame period IF. From Such a 
potential relation, of two terminals with a channel region of 
the compensating transistor T2 interposed therebetween, a 
terminal coupled to the gate of the compensating transistor 
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T2 functions as a drain, Such that the compensating transis 
tor T2 is forwardly diode-connected (reversely diode-con 
nected if a bias during the driving period t2 to t3 is forward). 
0113 Thus, as shown in FIG. 8(a), until the voltage N1 
of the node N1 reaches an offset level (Vss+Vth 1), an 
initializing current II flows from the node N1 toward the 
Second power line Lb. Prior to the data writing, the capaci 
tors C1 and C2 coupled to the node N1 are set to such a 
charge state that the voltage V1 of the node N1 becomes the 
offset level (Vss+Vth). 
0114. Further, a voltage VLa of the first power line La is 
also set to VSS and becomes lower than a voltage V2 of the 
node N2 by means of the driving process during previous 
one frame period 1F. For this reason, a reverse bias is also 
applied to the driving transistor T3, and a current 12 flows 
from the node N2 toward the first power line La. The current 
12 contributes to Suppressing change or deterioration of 
characteristics of the driving transistor T3. 
0.115. In the data writing til to t2, the data writing on the 
capacitor C1 and C2 is performed based on the offset level 
(Vss+Vth 1) set during the initializing period to to t1. More 
Specifically, first, the Voltage VLb of the Second power line 
Lb rises from Vss to Vdd, and the voltage VLb becomes 
higher than the voltage V1 of the node N1. Thus, a reverse 
bias against a bias during the initializing period to to t1 (a 
forward bias if a bias during the driving period t2 to t3 is 
forward) is applied to the compensating transistor T2, and 
the node N1 and the second power line Lb are electrically 
isolated from each other because the compensating transistor 
T2 is substantially turned off. In synchronization with the 
rising of the Voltage VLb, the Scanning Signal SEL rises to 
H level, and the Switching transistor T1 is turned on. Thus, 
the data line X and the first capacitor C1 are electrically 
coupled to each other. Then, at a point of time after prede 
termined time from the timing t1 has lapsed, the Voltage VX 
of the data line X rises from the reference VSS to the data 
voltage Vdata. As shown in FIG. 8(b), the data line X and 
the node N1 are capacitively coupled each other via the first 
capacitor C1. For this reason, the voltage V1 of the node N1 
rises by C. AVdata based on the offset level (Vss+Vth 1), as 
shown in the following equation 4. The capacitor C1 and C2 
are set to Such a charge State that becomes the Voltage V1 
calculated by means of Equation 4. Moreover, during the 
period t1 to t2, since the voltage VLa of the first power line 
La is Set to VSS, the driving current Ioled does not flow, Such 
that the organic EL element does not emit. 

VI = VSS + With 1 + ay. AV data (Equation 4) 

= VSS + With 1 + a(Vdata - VSS) 

0116. During the driving period t2 to t3, the driving 
current Ioled corresponding to a channel current Ids of the 
driving transistor T3 flows through the organic EL element 
OLED, and the organic EL element OLED emits. More 
Specifically, the Scanning Signal SEL becomes Llevel again, 
and the Switching transistor T1 is turned off. Thus, the data 
line X to which the data voltage Vdata is supplied and the 
first capacitor C1 are electrically isolated from each other. 
However, even in the electrical isolation, to the gate N1 of 
the driving transistor T3, a gate Voltage Vg according to data 
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Stored in the capacitors C1 and C2 is continuously applied. 
Then, in Synchronization with the falling of the Scanning 
signal SEL, the voltage VLa of the first power line La 
becomes Vdd. As a result, as shown in FIG. 8(c), a path of 
the driving current Ioled from the first power line La toward 
the cathode of the organic EL element OLED is formed. On 
the assumption that the driving transistor T3 operates in a 
Saturation region, the driving current boled flowing through 
the organic EL element OLED is calculated by means of the 
following equation 5. 

Ioled = Ids (Equation 5) 

0117 Here, if V1 calculated by means of Equation 1 is 
Substituted for the gate Voltage Vg of the driving transistor 
T3, Equation 5 is transformed into the following equation 6. 

Ioled = {3/2(Vg – Vs – Vth2) (Equation 6) 

=f3/24(Vss + Vth 1 + a AVdata) = - Vs – Vth2 

0118. In the present embodiment, the threshold value 
Vth 1 of the compensating transistor T2 and the threshold 
value Vth2 of the driving transistor T3 are set to be almost 
the same. Therefore, in Equation 6, since Vth 1 and Vth2 are 
offset, Equation 6 can be completed as the following equa 
tion 7. AS Seen from Equation 7, the organic EL element 
OLED emits based on the driving current Ioled which does 
not depend on the threshold value Vth 1 and Vth2 of the 
transistor T2 and T3, such that the grayscale of the pixel 2 
is Set. 

0119). In such a manner, according to the present embodi 
ment, when the Vth compensation is performed, a reverse 
bias is applied to both of the compensating transistor T2 and 
the driving transistor T3. Thus, similar to the first embodi 
ment, it is possible to perform the Vth compensation and the 
Suppression of Vth shift in the same operation process (the 
initializing period to to t1), and it also is possible to enhance 
the flexibility of operational design. 

(Equation 7) 

0120 Moreover, in the present embodiment, by the same 
reason in the Second embodiment, a reverse bias period t2 
to t3 may be provided during a second half of the driving 
period t2 to t3, and during the period t2 to t3, the Voltages 
VLa and VLb of the power lines La and Lb may be set to 
VrVS. 

0121 Further, the driving transistor T3 and the compen 
Sating transistor T2 may not be coupled to the different 
power lines La and Lb respectively, but may be coupled to 
the same power line. In other words, the Voltage level of one 
terminal of two terminals of the compensating transistor T2 
with a channel region interposed therebetween may be set to 
be the same as the Voltage level of one terminal of two 
terminals of the driving transistor T3 with a channel region 
interposed therebetween. Thus, it is possible to reduce the 
number of wiring lines per one pixel circuit. 
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0122) It is preferred that a period in which the compen 
Sating transistor T2 is in the on-State partially overlaps with 
a part of a period in which the first Switching transistor T1 
is in the on-State and Voltage VX of the data line X is Set to 
a predetermined level (for example, VSS) during at least a 
part of the overlapping period in which both of the first 
Switching transistor T1 and the compensating transistor T2 
are in the on-states as shown FIG. 7. Herewith the potential 
of one electrode of the capacitor C1 that forms capacitance 
with the other electrode of the capacitor C1 coupled to the 
Node N1 can be precisely determined when the offset level 
is stored. Moreover setting of the voltage level of the Node 
N1 by the capacitive coupling via the capacitor C1 when the 
data Voltage Vdata is Supplied can be precisely performed. 

4. Fourth Exemplified Embodiment 
0123 FIG. 9 is a diagram of a voltage follower type 
Voltage-programmed mode pixel circuit according to the 
present embodiment. AS regards the pixel circuit, one Scan 
ning line Y shown in FIG. 1 includes four scanning lines Ya 
to Ya to which scanning signals SEL1 to SEL4 are respec 
tively supplied, and one power line L shown in FIG. 1 
includes two power line La and Lb. One pixel circuit has an 
organic EL element OLED, five n-channel type transistors 
T1 to T5 and two capacitor C1 and C2 each storing data. The 
pixel circuit is based on the pixel circuit shown in FIG. 2, 
and has two additional transistors T4 and T5. 

0124 More specifically, the gate of the first Switching 
transistor T1 is coupled to the first scanning line Ya to which 
the first Scanning Signal SEL1 is Supplied. One terminal of 
the transistor T1 is coupled to the data line X, and the other 
terminal thereof is coupled to one electrode of the first 
capacitor C1. The other electrode of the capacitor C1 is 
coupled to the node N1. To the node N1, other than the first 
capacitor C1, the gate of the driving transistor T3, one 
terminal of the Second Switching transistor T2 and one 
electrode of the Second capacitor C2 are commonly coupled. 
One terminal of the driving transistor T3 is coupled to the 
first power line La, and the other terminal thereof is coupled 
to the node N2. To the node N2, other than the driving 
transistor T3, the other terminal of the second Switching 
transistor T2, the other electrode of the Second capacitor C2, 
one terminal of a third Switching transistor T4 and the anode 
of the organic EL element OLED via a fourth Switching 
transistor T5 are commonly coupled. To the cathode of the 
organic EL element OLED, the reference voltage Vss is 
fixedly applied. The Second capacitor C2 is provided 
between the gate of the driving transistor T3 and the node 
N2, Such that a Voltage follower type circuit is constructed. 
The Second Switching transistor T2 is provided in parallel to 
the Second capacitor C2, whose gate is coupled to the Second 
Scanning line Yb to which the Second Scanning Signal SEL2 
is supplied. The other terminal of the third switching tran 
Sistor T4 is coupled to the Second power line Lb, and a gate 
of the third switching transistor T4 is coupled to a third 
Scanning line Yc to which a third Scanning Signal SEL3. 
Further, a gate of the fourth Switching transistor T5 is 
coupled to a fourth scanning line Yd to which a fourth 
Scanning Signal SEL4 is Supplied. 
0125 FIG. 10 is a flow chart of operation of the pixel 
circuit shown in FIG. 9. In the present embodiment, a period 
t0 to t3 corresponding to one frame period 1F, includes a 
reverse bias period t2 to t3 during which a reverse bias is 
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applied to the organic EL element OLED, in addition to an 
initial period to to t1, a data writing period t1 to t2 and a 
driving period t2 to t2'. 
0126. During the initializing period to to t1, application 
of a reverse bias and Vth compensation to the driving 
transistor T3 are simultaneously performed. More specifi 
cally, if the scanning signals SEL1 and SEL4 become L 
level, the Switching transistors T1 and T5 are turned off 
together. Thus, the first capacitor C1 and the data line X are 
electrically isolated from each other, and the organic EL 
element OLED and the node N2 are electrically isolated 
from each other. Further, if the Second Scanning Signal SEL2 
becomes H level, the second switching transistor T2 is 
turned on. In addition, during a part (first half) of the 
initializing period to to t1, the third scanning signal SEL3 
becomes H level, and the third Switching transistor T4 is 
turned on. Here, a voltage VLa of the first power line La is 
set to Vss, and a voltage VLb of the second power line Lb 
is Set to Vdd. From Such a voltage relation, to the driving 
transistor T3, a reverse bias against the driving current Ioled 
is applied, and the driving transistor T3 is diode-connected 
in which the gate and the drain (a terminal thereof on the 
node N2 side) of the driving transistor T3 are forwardly 
coupled to each other. Subsequently, if the third Scanning 
signal SEL3 falls to Llevel and the third Switching transistor 
T4 is turned off, the voltage V2 of the node N2 (and the 
voltage V1 of the node N1 directly coupled to the node N2) 
is set to the offset level (Vss+Vth). The capacitors C1 and C2 
coupled to the node N1 are set to Such a charge state that the 
voltage V1 of the node N1 becomes the offset level (Vss+ 
Vth), prior to the data writing. 
0127. In the data writing t1 to t2, the data writing to the 
capacitors C1 and C2 is performed based on the offset level 
(Vss+Vth) set during the initializing period to to t1. More 
Specifically, if the Second Scanning Signal SEL2 falls to L 
level and the Second Switching transistor T2 is turned off, 
diode-coupling of the driving transistor T3 is released. In 
Synchronization with the falling of the Scanning Signal 
SEL2, the first scanning signal SEL1 rises to H level, and the 
first Switching transistor T1 is turned on. Thus, the data line 
X and the first capacitor C1 are electrically coupled to each 
other. Then, at a point of time after predetermined time from 
the timing t1 has lapsed, the voltage Vx of the data line X 
rises from the reference Voltage VSS to the data Voltage 
Vdata. By means of capacitive coupling via the first capaci 
tor C1, the voltage V1 of the node N1 rises by a AVdata 
based on the offset level (Vss+Vth), and data according to 
the voltage V1 of the node N1 are written in the capacitors 
C1 and C2. Moreover, during the period t1 to t2, since the 
fourth Switching transistor T5 is turned off, the driving 
current Ioled does not flow, Such that the organic EL element 
OLED does not emit. 

0128. During the driving period t2 to t2', the first scan 
ning Signal SEL1 falls to L level, and the first Switching 
transistor T1 is turned off. Then, in synchronization with the 
falling of the first Scanning Signal, the fourth Scanning Signal 
SEL4 rises to H level, the fourth Switching transistor T5 is 
turned on, and the voltage VLa of the first power line La 
becomes Vdd. Thus, the driving current Ioled flows through 
the organic EL element OLED, such that the organic EL 
element OLED emits. By the reason as described above, the 
driving current Ioled does not nearly depend on the thresh 
old value Vth of the driving transistor T3. 
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0129. During the reverse bias period t2' to t3, the third 
scanning signal SEL3 rises to H level and the voltage VLa 
of the first power line La falls from Vdd to VSS. Further, 
during the period t2 to t3, the voltage VLb of the second 
power line Lb is Vrvs. Therefore, since the voltage Vrvs of 
the second power line Lb is directly applied to the node N2 
and V2 becomes VrVS, a reverse bias is applied to the organic 
EL element OLED. 

0.130. According to the present embodiment, similar to 
the respective embodiments described above, it is possible 
to perform Vth compensation and suppression of Vth shift in 
the same operation process (the initializing period to to t1) 
and to enhance the flexibility of operational design. Further, 
during the reverse bias period t2 to t3, Since the reverse bias 
is applied to the organic EL element OLED, it is possible to 
lengthen the life span of the organic EL element OLED. 

5. Fifth Exemplified Embodiment 

0131 FIG. 11 is a diagram of a voltage-programmed 
mode pixel circuit according to the present embodiment. The 
pixel circuit is not a Voltage follower type, unlike the 
respective embodiments described above. One pixel circuit 
is comprised of an organic EL element OLED, three n-chan 
nel type transistors T1 to T3 and a capacitor C1 Storing data. 
0132) Agate of the first Switching transistor T1 is coupled 
to the first Scanning line Ya to which the first Scanning Signal 
SEL1 is supplied. One terminal of the transistor T1 is 
coupled to the data line X and the other terminal thereof is 
coupled to one electrode of the first capacitor C1. The other 
electrode of the capacitor C1 is coupled to a node N1. To the 
node N1, other than the first capacitor C1, a gate of the 
driving transistor T3 and one terminal of the second Switch 
ing transistor T2 are commonly coupled. One terminal of the 
driving transistor T3 is coupled to a power line L and the 
other terminal thereof is coupled to the node N2. To the node 
N2, other than the driving transistor T3, an anode of the 
organic EL element OLED and the other terminal of the 
Second Switching transistor T2 are commonly coupled. To a 
cathode of the organic EL element OLED, a reference 
voltage (for example, 0V) lower than a power voltage Vdd 
is fixedly applied. A gate of the Second Switching transistor 
T2 is coupled to the second scanning line Yb to which the 
Second Scanning Signal SEL2 is Supplied. 
0.133 Since the operation of the pixel circuit is as shown 
in the timing chart of FIG. 3, and it is the same as the first 
embodiment except that the Second capacitor C2 is not 
provided, the description will be omitted. 
0.134. According to the present embodiment, even in the 
Voltage-programmed mode pixel circuit which is not a 
Voltage follower type, it is possible to perform Vth com 
pensation and Suppression of Vth shift in the same operation 
process (the initializing period to to t1). As a result, it is 
possible to enhance the flexibility of operational design in 
Such a pixel circuit. 

0.135 Moreover, in the above-mentioned embodiments, 
an example in which an organic EL element OLED is used 
for an electro-optical device has been described. However, 
the present invention is not limited to the organic EL element 
OLED, but may be widely applied to an electro-optical 
device (an inorganic LED display device, a field emission 
display device or the like) whose brightness is set according 
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to the driving current, or an electro-optical device which 
exhibits transmittance and reflectance according to the driv 
ing current (an electrochromic display device, an electro 
phoretic display device or the like). 
0.136 Further, the electro-optical devices according to the 
respective embodiments can be mounted on various elec 
tronic apparatuses, for example, including a television, a 
projector, a personal digital assistant, a mobile computer, a 
personal computer. If the above-mentioned electro-optical 
device is mounted on the respective electronic apparatuses, 
it is possible to further increase the product value of the 
electronic apparatuses, and it is also possible to improve the 
product Solicitation power in the market. 
0.137 In addition, the present invention has a feature that 
Vth compensation of the driving transistor and application 
of a reverse bias to the driving transistor are performed in the 
Same operation process. Therefore, the concept of the 
present invention can be widely applied to electronic circuits 
other than the electro-optical devices, for example, appara 
tuses in which various Sensing is performed with high 
Sensitivity, Such as a fingerprint Sensor disclosed in Japanese 
Unexamined Patent Application Publication No. 8-305832 
or a bio chip disclosed in Japanese Unexamined Patent 
Application Publication No. 2003-107936, which is earlier 
filed by the applicant. The basic configuration of the elec 
tronic circuit is the same as the pixel circuits according to the 
respective embodiments described above, except that the 
electro-optical element (the organic EL element OLED) is 
Substituted with a current detection circuit. AS regards the 
operation of the electronic circuit, first, the gate and one 
terminal of the driving transistor are coupled to each other 
and a non-forward bias is applied to the driving transistor. 
Thus, the Voltage of a node coupled to the gate of the driving 
transistor is set to an offset voltage (Vss+Vth). Next, a 
Voltage from a variable Voltage Source is Supplied to a data 
line which is capacitively coupled to the node, and then data 
writing based on the offset voltage (Vss+Vth) is performed 
to a capacitor coupled to the node. Then, a forward bias is 
applied to the driving transistor to generate a current accord 
ing to data Stored in the capacitor, and to Supply the current 
detection circuit with the current. The current detection 
circuit measures the amount of the current flowing through 
the driving transistor. 
What is claimed is: 

1. A method of driving an electronic circuit, the method 
comprising: 

a first Step of generating a potential difference between a 
first terminal of a driving transistor and a Second 
terminal of the driving transistor that has a channel 
region arranged between the first terminal and the 
Second terminal; and 

a Second Step of Supplying a driven element with at least 
one of a driving Voltage and a driving current according 
to a conduction State of the driving transistor, the 
conduction State being Set by Supplying the gate of the 
driving transistor with a data Signal, 

the first terminal functioning as a drain of the driving 
transistor in the first Step, 

a gate of the driving transistor and the first terminal of the 
driving transistor being electrically connected to each 
other in the first Step, and 
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the Second terminal functioning as the drain of the driving 
transistor in the Second Step. 

2. The method of driving an electronic circuit according 
to claim 1, 

the gate Voltage of the driving transistor being Set to an 
offset level according to the threshold voltage of the 
driving transistor by an initializing current flowing 
between the first terminal and the Second terminal, the 
initializing current being induced by the first Step. 

3. The method of driving an electronic circuit according 
to claim 1, 

the electronic circuit including a capacitor having a first 
electrode coupled with the gate of the driving transistor 
and a Second electrode, 

a capacitance being formed the first electrode and the 
Second electrode, and 

the conduction State being Set by Supplying the gate of the 
driving transistor with the data Signal through a capaci 
tive coupling via the capacitor, and 

the capacitance coupling being carried out when the gate 
of the driving transistor is in a floating State. 

4. The method of driving an electronic circuit according 
to of claim 1, 

the first terminal and the gate of the driving transistor 
being electrically disconnected from each other during 
at least a part of a period in which the Second Step is 
carried out. 

5. The method of driving an electronic circuit according 
to claim 2, 

the driven element having an operating electrode coupled 
to the first terminal, a counter electrode, and a func 
tional layer disposed between the operating electrode 
and the counter electrode, and 

a Voltage of at least the counter electrode being fixed to a 
predetermined Voltage level during a period in which 
the first Step and the Second Step is carried out. 

6. The method of driving an electronic circuit according 
to claim 5, 

a Voltage of the Second terminal being Set to be lower than 
the predetermined Voltage level during at least a part of 
the period in which the first Step being carried out. 

7. The method of driving an electronic circuit according 
to claim 5, further comprising: 

a third step of Setting a Voltage level of the first terminal 
to a Voltage level lower than the predetermined Voltage 
level, 

the Voltage of the counter electrode being fixed to the 
predetermined Voltage level during at least a part of a 
period in which the third step is performed. 

8. A method of driving an electronic circuit, the electronic 
circuit including a driving transistor that has a first terminal, 
a Second terminal, and a channel region disposed between 
the first terminal and the Second terminal, and a compen 
Sating transistor that has a third terminal, a fourth terminal, 
and a channel region disposed between the third terminal 
and the fourth terminal and whose a gate is coupled to the 
third terminal, the method comprising: 
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the method comprising: 

a first Step of generating a potential difference between the 
third terminal and the fourth terminal, Such that the 
third terminal functions as a drain of the compensating 
transistor, and 

a Second Step of Supplying a driven element with at least 
one of a driving Voltage and a driving current according 
to a conduction State of the driving transistor, the 
conduction State being Set by Supplying the gate of the 
driving transistor with a data Signal, 

a Voltage level of the fourth terminal during at least a part 
of a period in which the Second step is performed being 
set to be different from a voltage level of the fourth 
terminal during at least a part of a period in which the 
first is performed. 

9. The method of driving an electronic circuit according 
to claim 8, 

the first Step generating an initializing current that flows 
between the third terminal and the fourth terminal, and 

the gate of the driving transistor being Set to an offset level 
according to the threshold value of the compensating 
transistor after the initializing current flows between 
the third terminal and the fourth terminal. 

10. The method of driving an electronic circuit according 
to claim 8, 

the third terminal and the fourth terminal being substan 
tially electrically disconnected from each other during 
at least a part of a period in which the Second Step is 
performed. 

11. The method of driving an electronic circuit according 
to claim 8, 

a Voltage level of the first terminal being Set to be higher 
than a Voltage level of the Second terminal during at 
least a part of the period in which the first Step is 
performed, and 

a Voltage level of the Second terminal being Set to be 
higher than a Voltage level of the first terminal during 
at least a part of a period in which the Second Step is 
performed. 

12. The method of driving an electronic circuit according 
to claim 8, 

the driven element including an operating electrode 
coupled to the first terminal, a counter electrode, and a 
functional layer disposed between the operating elec 
trode and the counter electrode, and 

a Voltage level of the counter electrode being fixed to a 
predetermined Voltage level during at least a period in 
which the first step is performed. 

13. The method of driving an electronic circuit according 
to claim 12, 

a Voltage level of the Second terminal being Set to be 
lower than the predetermined Voltage level during at 
least a part of a period in which the first Step is 
performed 

14. The method of driving an electronic circuit according 
to claim 12, further comprising 
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a third step of Setting a Voltage level of the first terminal 
to a Voltage level lower than the predetermined Voltage 
level, 

a voltage of the counter electrode being fixed to the 
predetermined Voltage level during at least a part of a 
period in which the third step is performed. 

15. The method of driving an electronic circuit according 
to claim 8, 

a Voltage level of the fourth terminal being Set at a equal 
to a Voltage level of the Second terminal in a first period 
in which the first Step is performed and a Second period 
in which the Second Step is performed. 

16. An electronic circuit that drives a driven element, the 
electronic circuit comprising: 

a driving transistor having a first terminal, a Second 
terminal and a channel region arranged between the 
first terminal and the Second terminal; 

a first capacitor having a first electrode and a Second 
electrode, a capacitance being formed the first electrode 
and the Second electrode; and 

a first transistor disposed between the first terminal and a 
gate of the driving transistor to control the electrical 
connection between the first terminal and the gate of 
the driving transistor, 

the first electrode being coupled to the gate of the driving 
transistor, and 

the Second electrode being coupled to the first terminal. 
17. The electronic circuit according to claim 16, further 

comprising: 

a Second capacitor having a third electrode and a fourth 
electrode with a capacitance formed the third electrode 
and the fourth electrode; and 

a Second transistor having a third terminal, a fourth 
terminal and a channel region arranged between the 
third terminal and the fourth terminal, 

the gate of the driving transistor being coupled to the third 
electrode, and the third terminal being coupled to the 
fourth electrode. 

18. The electronic circuit according to claim 16, 
at least one of a Voltage level of the first terminal and a 

Voltage level of the Second terminal being Set Such that 
the first terminal functions as a drain of the driving 
transistor during at least a part of a first period in which 
the first terminal and the gate of the driving transistor 
are electrically connected via the first transistor, and 

at least one of a Voltage level of the first terminal and a 
Voltage level of the Second terminal being Set Such that 
the Second terminal functions as a drain of the driving 
transistor during at least a part of a Second period in 
which the first terminal and the gate of the driving 
transistor are electrically disconnected from each 
other, 

19. An electronic circuit that drives a driven element, the 
electronic circuit comprising: 

a driving transistor having a first terminal, a Second 
terminal and a channel region arranged between the 
first terminal and the Second terminal; and 
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a first transistor that is disposed between the first terminal 
and a gate of the driving transistor to control the 
electrical coupling between the first terminal and the 
gate of the driving transistor during at least a part of a 
first period in which the first terminal and the gate of 
the driving transistor are electrically connected to each 
other via the first transistor, 

at least one of a Voltage level of the first terminal and a 
Voltage level of the Second terminal being Set Such that 
the first terminal functions as a drain of the driving 
transistor, and 

at least one of a Voltage level of the first terminal and a 
Voltage level of the Second terminal being Set Such that 
the Second terminal functions as a drain of the driving 
transistor during at least a part of a Second period in 
which the first terminal and the gate of the driving 
transistor are electrically disconnected from each other. 

20. The electronic circuit according to claim 19, 
the Voltage level of the gate of the driving transistor is Set 

to an offset Voltage level according to the threshold 
Voltage of the driving transistor after the first period, 
and 

at least one of a driving Voltage and a driving current 
according to a conduction State of the driving transistor 
being Supplied to the driven element during at least a 
part of the Second period. 

21. An electronic circuit that drives a driven element, the 
electronic circuit comprising: 

a driving transistor having a first terminal, a Second 
terminal and a channel region arranged between the 
first terminal and the Second terminal; and 

a compensating transistor a third terminal, a fourth ter 
minal and a channel region arranged between the third 
terminal and the fourth terminal, the third terminal and 
a gate of the compensating transistor being coupled to 
each other, 

any one of the third terminal and the fourth terminal being 
coupled to the gate of the driving transistor, and Volt 
ages of the third terminal and the fourth terminal being 
respectively Settable to a plurality of Voltage levels. 

22. The electronic circuit according to claim 21, 
at least one of a Voltage level of the third terminal and a 

voltage level of the fourth terminal being set such that 
the third terminal functions as a drain of the compen 
Sating transistor during at least a part of the first period, 

at least one of a Voltage level of the third terminal and a 
Voltage level the fourth terminal being Set Such that the 
third terminal and the fourth terminal are electrically 
disconnected from each other during at least a part of 
the Second period, 

at least one of a driving Voltage and a driving current 
according to a conduction State of the driving transistor 
being Supplied to the driven element during at least a 
part of the Second period, the conduction State being Set 
according to a data Signal, and 

a voltage level of the fourth terminal during the first 
period being different from a voltage level of the fourth 
terminal during the Second period. 
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23. The electronic circuit according to claim 22, further 
comprising: 

a capacitor having a first electrode and a Second electrode 
with a capacitance formed the first electrode and the 
Second electrode, 

the first electrode being coupled to the gate of the driving 
transistor, 

a Voltage level of the gate of the driving transistor being 
Set to an offset level according to the threshold Voltage 
of the compensating transistor by an initializing current 
flowing between the third terminal and the fourth 
terminal of the compensating transistor, the initializing 
current being induced by the first Step, 

the conduction State of the driving transistor being Set by 
a data Voltage according to the data Signal that is 
Supplied to the gate of the driving transistor by a 
capacitive coupling via the capacitor when the gate of 
the driving transistor, 

the capacitive coupling being carried out by Supplying the 
data Voltage to the Second electrode, and 

the Voltage level of the driving transistor changing from 
the offset level to a level corresponding to the data 
Voltage. 

24. The electronic circuit according to claim 19, 
a Voltage level of any one of the fourth terminal and the 

third terminal being set to the same voltage level as the 
Voltage level of the Second terminal during the first and 
Second periods. 

25. An electronic device, comprising: 
a plurality of electronic circuits as claimed in claim 16; 

and 

driven elements provided for each of the plurality of 
electronic circuits. 

26. An electro-optical device, comprising: 
a plurality of data lines, 
a plurality of Scanning lines, 
a plurality of first power lines, and 
a plurality of pixel circuits provided corresponding to 

interSections of the plurality of data lines and the 
plurality of Scanning lines, 

each of the plurality of pixel circuits including an electro 
optical element, a driving transistor having a first 
terminal, a Second terminal and a channel region 
arranged between the first terminal and the Second 
terminal, a first Switching transistor disposed between 
the first terminal and a gate of the driving transistor to 
control the electrical coupling between the first termi 
nal and the gate, 

a conduction State of the driving transistor being Set 
according to a data Signal which is Supplied via one 
data line of the plurality of data lines, 

at least one of a driving Voltage and a driving current 
according to the conduction State of the driving tran 
Sistor being Supplied to the electro-optical element, 

a Voltage level of at least one of the first terminal and the 
Second terminal being Set Such that the first terminal 
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functions as a drain during at least a part of a period in 
which the first terminal and the gate of the driving 
transistor are electrically coupled to each other via the 
first Switching transistor, and 

a voltage level of at least one of the first terminal and the 
Second terminal being Set Such that the Second terminal 
functions as the drain during at least a part of a period 
in which at least one of the driving Voltage and the 
driving current is Supplied to the electro-optical ele 
ment. 

27. The electro-optical device according to claim 26, 
each of the plurality of pixel circuits further including a 

first capacitor having a first electrode and a Second 
electrode with a capacitance formed between the first 
electrode and the Second electrode, and a Second 
Switching transistor that controls the electrical connec 
tion between the one data line and the Second electrode, 

the gate of the driving transistor being coupled to the first 
electrode, 

an initializing current flowing between the first terminal 
and the Second terminal during at least a part of the 
period in which the first terminal functions as the drain 
of the driving transistor, and 

the gate of the driving transistor being Set to an offset level 
according to the threshold value of the driving transis 
tor by the initializing current, and 

the conduction State of the driving transistor being Set by 
a capacitive coupling via the first capacitor, 

the capacitive coupling being carried out by Supplying a 
data Voltage according to a data to the Second electrode 
through the Second Switching transistor, and 

the Voltage level of the driving transistor changing from 
the offset level to a level corresponding to the data 
Voltage by Supplying the data Voltage to the Second 
electrode. 

28. The electro-optical device according to claim 26, 
each of the plurality of pixel circuits further including a 

Second capacitor having a third electrode and a fourth 
electrode with a capacitance formed the third electrode 
and the fourth electrode, 

the third electrode being coupled to the gate of the driving 
transistor, and 

the fourth electrode being coupled to the first terminal. 
29. The electro-optical device according to claim 26, 
the Second terminal being coupled to one power line of the 

plurality of power lines, and 
the one power line being Settable to a plurality of Voltage 

levels. 
30. An electro-optical device, comprising: 
a plurality of data lines, 
a plurality of Scanning lines, 
a plurality of power lines, and 
a plurality of pixel circuits provided corresponding to 

interSections of the plurality of data lines and the 
plurality of Scanning lines, 
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each of the plurality of pixel circuits including an electro 
optical element, a driving transistor having a first 
terminal, a Second terminal and a channel region dis 
posed between the first terminal and the Second termi 
nal, and a compensating transistor having a third ter 
minal, a fourth terminal and a channel region disposed 
between the third terminal and the fourth terminal, the 
third terminal and a gate of the compensating transistor 
being coupled to each other, 

a conduction State of the driving transistor being Set 
according to a data Signal Supplied via one data line of 
the plurality of data lines, 

one of the third terminal and the fourth terminal being 
coupled to one power line of the plurality of power 
lines, 

at least one of a driving Voltage and a driving current 
according to the conduction State of the driving tran 
Sistor being Supplied to the electro-optical element, and 

the one power line being Settable to a plurality of Voltage 
levels. 

31. The electro-optical device according to claim 30, 
a Voltage level of the one power line being Set to a first 

level during at least a part of a period in which the third 
terminal functions as a drain of the compensating 
transistor, and 

the Voltage level of the one power line being Set to a 
Second level during at least a part of a period in which 
at least one of the driving Voltage and the driving 
current is Supplied to the electro-optical element, and 

the first level being different from the second level. 
32. The electro-optical device according to claim 30, 
the Voltage level of the gate of the driving transistor being 

Set to an offset level according to the threshold Voltage 
of the compensating transistor during at least a part of 
the period in which the third terminal functions as a 
drain of the compensating transistor. 

33. The electro-optical device according to claim 32, 
the fourth terminal being coupled to the one data line, and 
the first level being lower than the second level. 
34. The electro-optical device according to claim 30, 
one of the first terminal and the Second terminal being 

coupled to the one power line. 
35. The electro-optical device according to claim 30, 
one of the first terminal and the Second terminal being 

coupled to a power line of the plurality of power lines 
other than the one power line. 

36. The electro-optical device according to claim 26, 
the plurality of power lines extending in a direction 

interSecting the plurality of data lines. 
37. The electro-optical device according to claim 26, 
transistors included in each of the plurality of pixel 

circuits including only three transistors. 
38. An electronic apparatus comprising an electro-optical 

device as claimed in claim 26. 
39. A method of driving an electronic device, comprising: 
Setting a Voltage of a node coupled to a gate of a driving 

transistor to an offset level according to the threshold 
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value of the driving transistor by connecting electri 
cally the gate and one of a Source and a drain of the 
driving transistor to each other and applying a non 
forward bias between the Source and the drain; 

Writing data on the basis of the offset level in a capacitor 
coupled to the node by Supplying a data line capaci 
tively coupled to the node with a voltage from with a 
variable Voltage Source; and 

generating a current according to data Stored in the 
capacitor by applying a forward bias to the driving 
transistor and Supplying a current detection circuit with 
the current. 

40. A method of driving an electronic device having a 
driving transistor that has a first terminal, a Second terminal 
and a channel region arranged between the first terminal and 
the Second terminal, the method, comprising: 
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Setting a Voltage level of the first terminal to be higher 
than a Voltage level of the Second terminal during at 
least a part of a period in which compensation of 
characteristics of a driving transistorS is performed, and 

Setting a Voltage level of the first terminal to be lower than 
a Voltage level of the Second terminal during at least a 
part of a period in which at least one of a driving 
Voltage and a driving current according to a conduction 
State of the driving transistor is Supplied to a driven 
element. 

41. The method of driving an electronic device according 
to claim 40, 

in a State in which the first terminal and the gate of the 
driving transistor are coupled to each other, the com 
pensation being performed. 
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