
7 APR 7006 SIGNAL LINE DRIVE CIRCUIT AND LIGHT EMITTING DEVICE AND DRIVING
METHOD THEREFOR Technical Field The present invention relates to a
technique of a signal  line driver circuit. Further, the present invention
relates to  a light emitting device including the signal line driver
circuit. Background Art Recently, display devices for performing image
display are being developed. Liquid crystal display apparatus that perform
image display by using a liquid crystal device are widely used  as display
apparatus because of advantages of high image quality,  thinness,
lightweight, and the like. In addition, light emitting apparatus using
self-light  emitting devices as light emitting devices are recently being
developed. The light emitting apparatus has characteristics of,
forexample, a high response speed suitable for motion image display,  low
voltage, and low power consumption, in addition to advantages  of existing
liquid crystal display apparatus, and thus, attracts  a great deal of
attention as the next generation display. As gradation representation
methods used in displaying a  multi-gradation image on a light emitting
apparatus, an analog  gradation method and a digital gradation method are
given. The  former analog gradation method is a method in which the
gradation 1 7 APR 2006 is obtained by conducting analog control of the
magnitude of a  current that flows to a light emitting device. The latter
digital  



gradation method is a method in which the light emitting device  is driven
only in two states thereof; an ON state (state where  the luminance is
substantially 100%) and an OFF state (state where the luminance is
substantially 0%). In the digital gradation  method, since only two
gradations can be displayed, a method  configured by combining the digital
gradation method and a different method to display multi-gradation images
has been  proposed. When classification is made based on the type of a
signal  that is input to pixels, a voltage input method and a current input
method are given as pixel-driving methods. The former  voltage input method
is a method in which: a video signal (voltage)  that is input to a pixel is
input to a gate electrode of a driving  element; and the driving element is
used to control the luminance  of a light emitting device. The latter
current input method is  amethod in which the set signal current is flown
to a light emitting  device to control the luminance of the light emitting
device. Hereinafter, referring to Fig 16(A), a brief description will be
made of an example of a circuit of a pixel in a light  emitting apparatus
employing the voltage input method and a driving  method thereof. The pixel
shown in Fig. 16(A) includes a signal  line 501, a scanning line 502, a
switching TFT 503, a driving  TFT 504, a capacitor device 505, a light
emitting device 506,  and power sources 507 and 508. When the potential of
the scanning line 502 varies, and 2 7 APR 2006 the switching TFT 503 is
turned ON, a video signal that has been  



input to the signal line 501 is input to a gate electrode of the  driving
TFT 504. According to the potential of the input video  signal, a
gate-source voltage of the driving TFT 504 is determined,  and a current
flowing between the source and the drain of the  driving TFT 504 is
determined. This current is supplied to the  light emitting device 506, and
the light emitting device 506 emits  light. As a semiconductor device for
driving the light emitting  device, a polysilicon transistor is used.
However, the  polysilicon transistor is prone to variation in electrical
characteristics, such as a threshold value and an ON current,  due to
defects in a grain boundary. In the pixel shown in Fig.  16(A), if
characteristics of the driving TFT 504 vary in units  of the pixel, even
when identical video signals have been input,  the magnitudes of the
corresponding drain currents of the driving  TFTs 504 are different. Thus,
the luminance of the light emitting  device 506 varies. To solve the
problems described above, a desired current  may be input to the light
emitting device, regardless of the  characteristics of the TFTsfor driving
the light emitting device. From this viewpoint, the current input method
has been proposed  which can control the magnitude of a current that is
supplied to a light emitting device regardless of the TFT characteristics.
Next, referring to Figs. 16(B) and 17, a brief description will be made of
a circuit of a pixel in a light emitting apparatus employing the current
input method and a driving method thereof. 3 7 APR 2006 The pixel shown in
Fig. 16(B) includes a signal line 601, first  



to third scanning lines 602 to 604, a current line 605, TFTs 606 to 609, a
capacitor device 610, and a light emitting device 611.  A current source
circuit 612 is disposed to each signal line (each  column). Operations of
from video signal-writing to light emission  will be described by using
Fig. 17. In Fig. 17, reference numerals  denoting respective portions
conform to those shown in Fig. 16.  Figs. 17 (A) to 17 (C) schematically
show current paths. Fig. 17(D) shows the relationship between currents
flowing through  respective paths during a write of a video signal, and
Fig. 17(E)  shows a voltage accumulated in the capacitor device 610 also
during  the write of a video signal, that is, a gate-source voltage of  the
TFT 608. First, a pulse is input to the. first and second scanning  lines
602 and 603 to turn the TFTs 606 and 607 ON. A signal current  flowing
through the signal line 601 at this time will be referred  to as Idata. As
shown in Fig. 17(A) , since the signal current Idata  is flowing through
the signal line 601, the current separately  flows through current paths I1
and 12 in the pixel. Fig. 17(D)  shows the relationship between the
currents. Needless to say, the relationship is expressed as Idata = I1 +
I2. The moment the TFT 606 is turned ON, no charge is yet  accumulated in
the capacitor device 610, and thus,-the TFT 608  is OFF. Accordingly, 12 =
0 and Idata = I1 are established. in  the moment, the current flows between
electrodes -of the capacitor  device 610, and charge accumulation is
performed in the capacitor 7 APR 2006 device 610. Charge is gradually
accumulated in the capacitor device  



610, and a potential difference begins to develop between both  the
electrodes (Fig. 17(E)). When the potential difference of  both the
electrodes has reached Vth (point A in Fig. 17(E)), the  TFT 608 Is turned
ON, and I2 occurs. As described above, since  Idata = I1 + I2 is
established, while I1 gradually decreases, the  current keeps flowing, and
charge accumulation is continuously  performed in the capacitor device 610.
In the capacitor device 610, charge accumulation continues  until the
potential difference between both the electrodes, that  is, the gate-source
voltage of the TFT 608 reaches a desired voltage  That is, charge
accumulation continues until the voltage reaches  a level at which the TFT
608 can allow the current Idata to flow. When charge accumulation
terminates (B point in Fig. 17(E)), the  current I1 stops flowing. Further,
since the TFT 608 is fully  ON, Idata = I2 is established (Fig. 17(B)).
According to the  operations described above, the operation of writing the
signal  to the pixel is completed. Finally, selection of the first and
second scanning lines 602 and 603 is completed, and the TFTs 606  and 607
are turned OFF. Subsequently, a pulse is input to the third scanning line
604, and the TFT 609 is turned ON. Since VGS that has been just  written is
held in the capacitor device 610, the TFT 608 is already  turned ON, and a
current identical to Idata flows thereto from  the current line 605. Thus,
the light emitting device 611 emits  light. At this time, when the TFT 608
is set to operate in a 5 7 APR 2006 saturation region, even if the
source-drain voltage of the TFT  608 varies, a light emitting current IEL
flowing to the light  



emitting device 611 flows continuously. As described above, the current
input method refers to a  method in which the drain current of the TFT 609
is set to have  the same current value as that of the signal current Iaata
set  in the current source circuit 612, and the light emitting device 611
emits light with the luminance corresponding to the drain  current. By
using the thus structured pixel, influence of  variation in characteristics
of the TFTs constituting the pixel  is suppressed, and a desired current
can be supplied to the light  emitting device. Incidentally, in the light
emitting apparatus employing  the current input method, a signal current
corresponding to a  video signal needs to be precisely input to a pixel.
However,  when a signal line driver circuit (corresponding to the current
source circuit 612 in Fig. 16) used to input the signal current  to the
pixel is constituted by polysilicon transistors, variation  in
characteristics thereof occurs, thereby also causing variation in
characteristics of the signal current. That is, in the light emitting
apparatus employing the  current input method, variation in characteristics
of TFTs  constituting the pixel and the signal line driver circuit need  to
be suppressed. However, while the influence of variation in
characteristics of the TFTs constituting the pixel can be  suppressed by
using the pixel having the structure of Fig. 16(B),  suppression of the
influence of variation in characteristics of 6 7 APR 2006 the TFTs
constituting the signal line driver circuit is difficult,  Hereinafter,
using Fig. 18, a brief description will be 



made of the structure and operation of a current source circuit  disposed
in the signal line driver circuit that drives the pixel  employing the
current input method. The current source circuit 612 shown in Figs. 18(A)
and  18 (B) corresponds to the current source circuit 612 of Fig. 16 (B).
The current source circuit 612 includes constant current sources  555 to
558. The constant current sources 555 to 558 are controlled  by signals
that are input via respective terminals 551 to 554.  The magnitudes of
currents supplied from the constant current  sources 555 to 558 are
different from one another, and the ratio  thereof is set to 1 : 2 : 4 : 8.
Fig. 18(B) shows a circuit structure of the current source  circuit 612, in
which the constant current sources 555 to 558  shown therein correspond to
transistors. The ratio of ON currents  of the transistors 555 to 558 is set
to 1 : 2 : 4 : 8 according  to the ratio (1:2:4:8) of the value of L (gate
length)/W (gate  width). The current source circuit 612 then can control
the  current magnitudes at 24 = 16 levels. Specifically, currents  having
16-gradation analog values can be output for 4-bit digital  video signals.
Note that the current source circuit 612 is  constituted by polysilicon
transistors, and is integrally formed  with the pixel portion on the same
substrate. As described above, conventionally, a signal line driver
circuit incorporated with a current source circuit has been  proposed (for
example, refer to Non-patent Documents 1 and 2). 7 7 APR 2006 In addition,
digital gradation methods include a method  in which a digital gradation
method is combined with an area  



gradationmethod to represent multi-gradationimages images (hereinafter,
referred to as area gradation method), and a method in which a  digital
gradation method is combined with a time gradation method  to represent
multi-gradation images (hereinafter, referred to  as time gradation
method). The area gradation method is a method  in which one pixel is
divided into a plurality of sub-pixels,  emission or non-emission is
selected in each of the sub-pixels,  and the gradation is represented
according to a difference between  a light emitting area and the other area
in a single pixel. The  time gradation method is a method in which
gradation representation  is performed by controlling the emission period
of a light emitting device. To be more specific, one frame period is
divided into  a plurality of subframe periods having mutually different
lengths,  emission or non-emission of a light emitting device is selected
in each period, and the gradation is presented according to a  difference
in length of light emission time in one frame period.  In the digital
gradation method, the method in which a digital  gradation method is
combined with a time gradation method  (hereinafter, referred to as time
gradation method) is proposed.  (For example, refer to Patent Document 1).
[Non-patent Document 1] Reiji Hattori & three others, "Technical Report of
Institute  of Electronics, Information and Communication Engineers
(IEIEE)",  ED 2001-8, pp. 7-14, "Circuit Simulation of Current
Specification 8 7 APR 2006 Type Polysilicon TFT Active Matrix-Driven
Organic LED Display"  [Non-patent Document 21 Reiji H et al.; "AM-LCD'O1",
OLED-4, pp. 223-226  



[Patent Document 1] JP 2001-5426 A Summary of the Invention The
above-described current source circuit 612 is set so  that the ratio of
ON-state currents of the transistors becomes  1: 2: 4: 8 by designing L/W
value. However, as for the transistors  555-558, the factors of variation
such as the gate length, the  gate width and the film thickness of a gate
insulating film, which  are generated by the difference of fabricating
steps and substrates  to be used are piled up, and the variation is
generated in the threshold value and mobility. Therefore, it is difficult
to  precisely make the ratio of ON-state currents of the transistors
555-558 to be 1: 2: 4: 8 as it has been designed. Specifically,  the
variation of the values of currents for supplying to the pixels  is
generated depending upon the column. In order to precisely make the ratio
of ON-state currents  of the transistors 555-558 to be 1: 2: 4: 8 as it has
been designed,  it is necessary to make all the characteristics of the
current  source circuits existing in the whole columns the same.
Specifically, it is necessary to make all the characteristics  of the
transistors of the current source circuits that signal  line drive circuit
has the same, however, it is very difficult to realize it. 7 APR 2006 The
present invention has been carried out by considering  the above-described
problems, the present invention provides a  signal line drive circuit
capable of suppressing the influence  of the characteristic variation of
TFTs and supplying the desired  signal current to the pixels. Furthermore,
the present invention 



provides a light emitting apparatus capable of suppressing the  influence
of variation of the characteristics of TFTs which  configure both a pixel
and a drive circuit and supplying the desired  signal current to a light
emitting device which configures both  of a pixel and a drive circuit by
utilizing a pixel having a circuit configuration which has suppressed the
influence of variation  of the characteristics of TFTs.  The present
invention provides a signal line drive circuit  having a new configuration
in which an electric circuit (in the  present specification, referred to as
current source circuit)  for suppressing the influence of variation of the
characteristics  of TFTs and passing the desired constant current has been
provided. Furthermore, the present invention provides -a lightemitting
apparatus equipped with the foregoing signal line drive circuit. The
present invention provides a signal line drive circuit  in which a current
source circuit is disposed on each column (each  signal line or the like).
A signal line drive circuit of the present invention is  set so that the
predetermined signal current is supplied to a  current source circuit
disposed on each signal line (each column)  .using a constant current
source for reference. A current source  circuit set so as to supply the
signal current has the ability 10 7 APR 2006 to pass the current in
proportion to that of the constant current  source for reference. As a
result, the influence of variation  of the characteristics of TFTs which
configure the signal line  drive circuit can be suppressed by utilizing the
foregoing current  source circuit. Then, in a signal line drive circuit of
the present  



Invention, a switch for determining whether or not a signal current  set in
a current source circuit is supplied to the pixel is  controlled by a video
signal. Specifically, in the case where it is necessary to pass  a signal
current in proportion to a video signal through a signal  line, there is a
switch for determining whether or not the signal  current is supplied from
the current source circuit to the signal  line drive circuit, which is
controlled by the video signal. It should be noted that in the present
specification, the.  switch for determining whether or not the signal
current is supplied from the current source circuit to the signal line
drive circuit  is defined, to be referred to as a signal current control
switch. It should be noted that the constant current source for  reference
might be integrally formed with the signal line drive  circuit on the
substrate. Or, as a current for reference, a certain  current may be
inputted from the exterior of the substrate using IC or the like. The
outline of a signal line drive circuit of the present  invention will be
described below with reference to Figs. 1 and 2. In Figs. 1 and 2, the
signal line drive circuits around the  three signal lines from i th column
to (i+2) th column are shown. First, the case where it is necessary to pass
the. signal 11 7 APR 2006 current in proportion to that of the video signal
through the  signal line will be described below. In Fig. 1, as for a
signal line drive circuit 403, a current  source circuit 420 is disposed on
each signal line (each column) .  The current source circuit 420 has a
terminal a, a terminal b  



and a terminal c. A set point signal is inputted into the terminal  a. The
current(currentforreference)is supplied from the constant  current source
for reference 109, which is connected to the current  line, to the terminal
b. Moreover, the terminal c outputs a signal  kept in the current source
circuit 420 via a switch 101 (signal  current control switch) outputs.
Specifically, the current source  circuit 420 is controlled by the set
point signal inputted from  the terminal a, current (current for reference)
is supplied from the terminal b, and the current (signal current) in
proportion  to the relevant current (current for reference) is outputted
from  the terminal c. The switch 101 (signal current control switch)  is
disposed between the current source circuit 420 and the pixel,  turning ON
or OFF of the foregoing switch 101 (signal current  control switch) is
controlled by a video signal. Subsequently, a signal line drive circuit of
the present  invention having a configuration different from that of Fig. 1
will be described below with reference to Fig. 2. In Fig. 2, in  the signal
line drive circuit 403, two or more current source  circuits are disposed
on each signal line (each column). Here,  supposing that two current source
circuits are disposed on each  column, the current source circuit 420 has a
first current source  circuit 421 and a second current source circuit 422,
a first current 12 7 APR 2006 source circuit 421 and a second current
source circuit 422 have  the terminals a-d. A set point signal is inputted
into the terminal  a. The current (current for reference) is supplied from
the constant  current source for reference 109 which is connected to the
current  line, to the terminal b. Moreover, the terminal c outputs a signal



(signal current) kept in the first current source circuit 421  and the
second current source circuit 422 via the switch 101 (signal  current
control switch). A control signal is inputted from the  terminal d.
Specifically, the current source circuit 420 is  controlled by a set point
signal inputted from the terminal a  and by a control signal inputted from
the terminal d, the current  (current for reference) is supplied from the
terminal b, the current  (signal current) in proportion to the relevant
current (current  for reference) is outputted from the terminal c. The
switch 101  (signal current control switch) is disposed between the current
source circuit 420 and the pixel, and turning ON and OFF of the  foregoing
switch 101 (signal current control switch) are  controlled by a video
signal. It is defined that an operation for terminating writing  of a
signal current with respect to the current source circuit  420 (an
operation defining so that the current source circuit  420 for setting the
signal current by the current for reference  can output the signal current)
is referred to as a setting operation  and an operation for inputting the
signal current into a pixel  (operation that the current source circuit 420
outputs the signal  current) is referred to as an input operation. In Fig.
2, since  control signals inputted into the first current source circuit 13
7 APR 7006 421 and the second current source circuit 422 are different from
each other, as for the first current source circuit 421 and the  second
current source circuit 422, one performs a setting operation  and the other
performs an input operation, thereby capable of  carrying out two
operations on each column at the same time. 



It should be noted that a setting operation might be carried  out during an
optional time period at an optional timing, and  optional times. That at
what kind of timing the setting operation  is carried out is capable of
being optionally adjusted by a pixel configuration (current source circuit
disposed in a pixel) and  by configuration such as a current source circuit
disposed in  the-signal line drive circuit. As for the number of times the
setting operation is carried out, at least one time may be carried  out at
the time when the electric source is supplied to the signal  line drive
circuit and the operation is initiated. However,  actually, since there are
some cases where the acquired information  is leaked by the setting
operation, the setting operation may  be again carried out when the good
timing for acquiring the  information comes again. Concerning with the
signal line drive circuit shown in Fig.  1 and 2, the case where the signal
current in proportion to a  .video signal is supplied to the signal line
has been described.  However, the present invention is not limited to this.
For example,  the current maybe supplied to another wiring different from
the  signal line. In this case, it is not necessary to dispose the  switch
101. (signal current control switch)-. The case where the  switch 101 is
not disposed is shown in Fig. 29 concerning with 14 7 APR 1006 Fig. 1 and
shown in. Fig. 30 concerning with Fig.. 2. In this case,  the current is
outputted into a current line for pixel and a video signal is outputted
into a signal line. The present invention provides a signal line drive
circuit  which provides two shift registers (first and second shift  



register). The first and second shift registers, one is a current source
circuit, and the other is a circuit for controlling a video  signal, that
is, a circuit operated for displaying an image, it  controls, for example,
a latch circuit, a sampling switch and  the switch 101 (signal current
control switch) and the like. Then,  an operation of the first and second
shift registers is capable of being independently carried out, and
necessarily, the setting  operation of the current source circuit and the
image displaying  operation are capable of being independently carried out.
Since  the setting operation of the current source circuit is precisely
carried out when the time is taken much, the configuration of  the present
invention in which the current source circuit and  the latch circuit are
capable of being independently operated  is very effective. It should be
noted that a shift register is configured with  circuits such as a
flip-flop circuit and a decoder circuit. In  the case where the shift
register is configured with a flip-flop  circuit, usually a plurality of
wirings are in turn selected from  the first column to the final column. On
the other hand, in the  case where the shift register is configured with a
decoder circuit  .or the like, a plurality of wirings are capable of being
selected at random. The configuration of the shift register may be 15 7 APR
2006 appropriately selected according to the use. If a plurality of
wirings can be selected at random, the setting signal is also  capable of
being outputted. Therefore, the setting operation of  the current source
circuit is also capable of being carried out  not sequentially from the
first column but at random. Then, in 



the case where there is a malfunction accompanying with the setting
operation, it can be realized so that the malfunction is  overshadowed. It
should be noted that in the present invention, a TFT  is capable of being
applied by substituting it for a transistor  using a usual single crystal,
a transistor using SOI, an organic  transistor or the like. Moreover, in
the present invention, a light emitting  apparatus includes a panel in
which a pixel section having a light  emitting device and a signal line
drive circuit are sealed between  the substrate and the cover material, a
module in which IC or  the like is mounted on the foregoing panel, a
display or the like in the category. Specifically, a light emitting
apparatus  corresponds to the general term including a panel, a module, a
display and the like. The present invention provides a signal line drive
circuit  having a current source circuit as described above. Furthermore,
the present invention provides a light emitting apparatus capable of
suppressing the influence of variation of-the characteristics  of the TFTs
configuring both a pixel and a drive circuit and  supplying the desired
signal current I data to a light emitting device by utilizing a pixel of
circuit configuration which is 16 7 APR 2006 not influenced by the
characteristics of TFTs. Brief Description of the Drawings Fig. 1 is a view
of a signal line driver circuit.  Fig. 2 is a view of a signal line driver
circuit. Fig. 3 is views of a signal line driver circuit (1-bit).  



Fig. 4 is a view of a signal line driver circuit (3-bit).  Fig. 5 is a view
of a signal line driver circuit (3-bit).  Fig. 6 is circuit diagrams of
current source circuits.  Fig. 7 is circuit diagrams of current source
circuits.  Fig. 8 is circuit diagrams of current source circuits.  Fig. 9
is a timing chart. Fig. 10 is a timing chart.  Fig. 11 is a timing chart.
Fig. 12 is views of the appearance of a light emitting device.  Fig. 13 is
circuit diagrams of pixels of a light emitting  device. Fig. 14 is
explanatory views of a driving method.  Fig. 15 is views of a light
emitting device. Fig. 16 is circuit diagrams of pixels of a light emitting
device. Fig. 17 is explanatory views of operations of a pixel of  the light
emitting device. Fig. 18-is views of a current source circuit. Fig. 19 is
explanatory views of operations of a current  source circuit. Fig. 20 is
explanatory views of operations of a current 17 7 APR 2006 source circuit.
Fig. 21 is an explanatory view of operations of a current  source circuit.
Fig. 22 is views of electronic devices to which the present  invention is
applied. Fig. 23 is a view of a signal line driver circuit (3-bit).  



Fig. 24 is a view of a signal line driver circuit (3-bit).  Fig. 25 is a
circuit diagram of a reference constant current  source. Fig. 26 is a
circuit diagram of a reference constant current  source. Fig. 27 is a
circuit diagram of a reference constant-current  source. Fig. 28 is a
circuit diagram of a reference constant current  source. Fig. 29 is a view
of a signal line driver circuit.  Fig. 30 is a view of a signal line driver
circuit. Fig. 31 is circuit diagrams of current Fig. 32 is circuit  Fig. 33
is circuit  Fig. 34 is circuit  Fig. 35 is circuit  Fig. 36 is. circuit
Fig. 37 is circuit source circuits. diagrams of current source circuits.
diagrams of current source circuits,  diagrams of current source circuits.
diagrams of current source circuits.  diagrams of current source circuits.
diagrams of a decoder circuit. Fig. 38 is a view of a shift register. Fig.
39 is a view of a signal line driver circuit.  Fig. 40 is a view of a
signal line driver circuit. 18 



7 APR 2006 Fig. 41 is a view of a signal line driver circuit.  Fig. 42 is a
view of a signal line driver circuit.  Fig. 43 is a view of a signal line
driver circuit.  Fig. 44 is a view of a signal line driver circuit.  Fig..
45 is a view of a signal line driver circuit.  Fig. 46 is a view of a
signal line driver circuit.  Fig. 47 is views of a signal line driver
circuit.  Fig. 48 is a view of a signal line driver circuit.  Fig. 49 is a
view of a signal line driver circuit.  Fig. 50 is a view of a signal line
driver circuit.  Fig. 51 is a view of a signal line driver circuit.  Fig.
52 is views of_a light emitting device. Fig.. 53 is circuit diagrams of a
pixel of a light emitting  device. Fig. 54 is a timing chart.  Fig. 55 is a
timing chart.  Fig. 56 is a timing chart. Fig. 57 is a layout view of a
current source circuit.  Fig. 58 is a circuit diagram of a current source
circuit. Best Mode for embodying the Invention  Embodiment 1 In this
embodiment, a description will be made of a structure  and an operation of
a current source circuit 420 shown in Fig.  1 provided to a signal line
driver circuit of the present invention. The signal line driver circuit
includes the current control  source circuit 420, a shift register, and a
latch circuit. Further, 19 7 APR 2006 



the signal line driver circuit has the first shift register that  controls
the current source circuit 420 and the second shift  register that controls
the latch circuit etc. In the present invention, a setting signal input
from a  terminal a corresponds to a sampling pulse from a first shift
register. That is, the setting signal in Fig. 1 corresponds to  the
sampling pulse supplied from the first shift register. The  present
invention performs setting of the current source circuit  420 in accordance
with the timing of the sampling pulse supplied  from the first shift
register. In the present invention, independent operations of the  first
shift register and the second shift register can be fully  conducted by
means of providing the first shift register that  controls the current
source circuit 420 and the second shift  register that controls the latch
circuit. That is, the first  shift register can be operated at a low speed
while the second  shift register is operated at a high speed. Accordingly,
it is  possible that the setting. of the current source circuit 420 spend
as much as time as it is conducted precisely. Note that a shift register
includes a flip-flop circuit, a decoder circuit, or the like. In the case
where the shift register  includes the flip-flop circuit, in general, a
plurality of wirings  are sequentially selected from the first column to
the last column.  On the other hand, in the case where the shift register
includes  the decoder circuit or the like, a plurality of wirings are
sequentially selected from the first column to the last column or selected
at random. The shift register may select properly 7 APR 2006 according to
the usage. In the case of selecting the structure  



having a function capable of selecting a Plurality of wirings  at random,
setting can be output randomly. Therefore, the setting  operation of the
current source circuit is not performed  sequentially from the first column
to the last column, and can  be performed randomly. When the setting
operation of the current  source circuit can be performed at random as
described above,  in the case where there exists a defect accompanied with
the setting  operation of the current source circuit, the defect can be
made  inconspicuous. The shift register may select properly according  to
the usage. Note that a shift register has a structure including, for
example, flip-flop circuits (FFs) in a plurality of columns. A  clock
signal (S-CLK), a start pulse (S-SP), and an inverted clock  signal
(S-CLKb) are input to the shift register, and signals  serially output
according to the timing of the input signals are  referred to as sampling
pulses. In Fig. 6(A), a circuit including switches 104, 105a, and  106, a
transistor 102 (n-channel type), and a capacitor device  103 for retaining
a gate-source voltage VGS of the transistor  102 corresponds to the current
source circuit 420. In the current source circuit 420, the switch 104 and
the  switch 105a are turned ON by a sampling pulse input via the terminal
a. Then, a current (reference current) is supplied via the  terminal b from
the reference constant current source 109  (hereinafter referred to as
constant current source 109) connected  to the current line, and a
predetermined charge is retained in 21 7 APR 2006 the capacitor device 103.
The charge is retained in the capacitor  



device 103 until the current (reference current) flown from the  constant
current source 109 becomes identical with a drain current  of the
transistor 102. Then, the switches 104 and 105a are turned OFF by the
signal  input via the terminal a. As a result, since the predetermined
charge is retained in the capacitor device 103, the transistor  102 has a
capability of flowing a current having a magnitude corresponding to the
signal current Idata  If the switch 101 (signal  current control switch)
and the switch 106 are turned into a  conductive state, a current flows to
a pixel connected to the  signal line via the terminal c. At this time,
since the gate  voltage of the transistor 102 is. set to a predetermined
gate voltage  by the capacitor device 103, a drain current corresponding to
the signal current Idata flows to the drain region of the transistor  102..
Thus, the magnitude of the current input to the pixel can be controlled
without being influenced by the variation in  characteristics of the
transistors constituting the signal line  driver circuit. Note that, in the
case where the switch 101 (signal current  control switch) is not arranged,
when the switch 116 is turned  into a conductive state, a current is
supplied to the pixel  connected to the signal line via the terminal c. The
connection structure of the switches 104 and 105a is  not limited to the
structure shown in Fig. 6(A). For example,  the structure may be such that:
one of terminals of the switch  104 is connected to the terminal b, and the
other terminal is 22 connected to the gate electrode of the transistor 102;
and one  of terminals of the switch 105a is connected to the terminal b  



via the switch 104, and the other terminal is connected to the  switch 106.
The switch 104 and the switch 105a are controlled  by the signal inputted
from the terminal a. Alternatively, the switch 104 may be arranged between
the  terminal b and the gate electrode of the transistor 102, and the
switch 105a may be arranged between the terminal b and the switch  116.
Incidentally, referring to Fig. 31(A), switches may be  arranged such that
the connection is structured as shown in Fig.  31(A1) in the setting
operation, and the connection is structured  as shown in Fig. 31(A2) in the
input operation. The number of  switches and the number of wirings, which
are arranged in the  current source circuit and the connection are not
particularly  limited. In the current source circuit 420 of Fig. 6 (A) ,
the operation  for setting the signal (setting operation) cannot be
performed  simultaneously with the operation for inputting the signal(input
operation) to the pixel. Referring to Fig. 6(B), a circuit including a
switch 124,  a switch 125, a transistor 122 (n-channel type), a capacitor
device  123 for retaining a gate-source voltage VGS of the transistor  122,
and a transistor 126 (n-channel type) corresponds to the  current-source
circuit 420. The transistor 126 functions as either a switch or a part  of
a current source transistor. In the current source circuit 420, the switch
124 and the 23 7 APR 2006 switch 125 are turned ON by a sampling pulse
input via the terminal  a. Then, a current (reference current) is supplied
via the  



terminal b from the constant current source 109 connected to the  current
line, and a predetermined charge is retained In the capacitor device 123.
The charge is retained until the current  (reference current) flown from
the constant current source 109  becomes Identical with a drain current of
the transistor 122.  Note that, when the switch 124 is turned ON, since a
gate-source  voltage VGS of the transistor 126 is set to 0 V, the
transistor  126 Is turned OFF. Subsequently, the switches 124 and 125 are
turned OFF. As  a result, since the predetermined charge is retained in the
capacitor device 123, the transistor 122 has a capability of f lowing  a
current having a magnitude corresponding to that of the signal  current
Id,t,- If the switch 101 (signal current control switch)  is turned into
the conductive state, a current flows to a pixel  connected to the signal
line via the terminal c. This is because the gate voltage of the transistor
122 is set at a predetermined  gate voltage by the capacitor device 123,
and thus, a drain current  corresponding to the signal current Id,ta f 1OWS
to the drain region  of the transistor 122. Therefore, the magnitude of the
current  that is input to the pixel can be controlled without being
influenced by the variation in characteristics of the transistors
constituting the signal line driver circuit. Note that, when the switches
124 and 125 have been turned OFF, a gate and a source of the transistor 126
do not have the  same potential. As a result, since the charge retained in
the 24 7 APR 2006 capacitor device 123 is distributed also to the
transistor 126,  and the transistor 126 is automatically turned ON. Here,
the  



transistors 122 and 126 are connected in series, and the gates thereof are
connected to each other. Accordingly, the transistors  122 and 126 each
serve as a multi-gate transistor. That is, a  gate length L of the
transistor varies between the setting operation  and the input operation.
Therefore, the value of the current  supplied from the terminal b at the
time of the setting operation  can be made larger than the value of the
current supplied from  the terminal c at the time of the input operation.
Thus, various  loads (such as wiring resistances and cross capacitances)
disposed  between the terminal b and the reference constant current source
can be charged even faster. Consequently, the setting operation  can be
completed quickly. In the case where the switch 101 (signal  current
control switch) is not arranged, when the switch 126 is  turned into the
conductive state, a current flows via the terminal  c to the pixel
connected to the signal line. Further, the number of switches and the
number of wirings,  which are arranged in the current source circuit, and
the connection are not particularly limited. Specifically, referring to
Fig.  31(B) , wirings and switches maybe arranged such that the connection
is structured as shown in Fig. 31(B1) in the setting operation,  and the
connection is structured as shown in Fig. 31(B2) in the  input operation.
In particular, in Fig. 31(C2), it is sufficient  that the charge
accumulated in a capacitor device 107 does not leak. In the current source
circuit 420 of Fig. 6 (A) , the operation 25 7 APR 2006 for setting the
signal (setting operation) cannot be performed  simultaneously with the
operation for inputting the signal (input  



operation) to the pixel. Referring to Fig. 6 (C) , a circuit including a
switch 108,  a switch 110, transistors 105b and 106 (n-channel type), and a
capacitor device 107 for retaining gate-source voltages VGS of  the
transistors 105b and 106 corresponds to the current source  circuit 420. In
the current source circuit 420, the switch 108 and the  switch 110 are
turned ON by a sampling pulse input via the terminal a. Then, a current
(reference current) is supplied via the  terminal b from the constant
current-source 109 connected to the  current line, and a predetermined
charge is retained in the  capacitor device 107. The charge is retained
until the current  (reference current) flown from the constant current
source 109  becomes identical with a drain current of the transistor 105b.
At this time, since the gate electrodes of the transistor 105b  and of the
transistor 106 are connected to each other, the gate  voltages of the
transistor 105b and the transistor 106 are retained by the capacitor device
107. Then, the switches 108 and 110 are turned OFF by a signal  input via
the terminal a. At this time, since the predetermined  charge is retained
in the capacitor device 107, the transistor  106 has a capability of
flowing a current having a magnitude  corresponding to that of the current
(reference current). If  the switch 101 (signal current control switch) is
turned to the  conductive state, a current flows to a pixel connected to
the 26 7 APR 2006 signal line via the terminal c. This is because the gate
voltage  of the transistor 106 is set to a predetermined gate voltage by  



the capacitor device 107, and thus, a drain current corresponding to the
current (reference current) flows to the drain region of  the transistor
106. Thus, the magnitude of the current input to the pixel can be
controlled without being influenced by the  variation in characteristics of
the transistors constituting the  signal line driver circuit. Note that, in
the case where the switch 101 (signal current control switch) is not
arranged, a current flows to the pixel  connected to the signal line via
the terminal c. At this time, characteristics of the transistor 105b and
the transistor 106 need to be the same to cause the drain current
corresponding to the signal current idata to flow precisely to  the drain
region of the transistor 106. To be more specific,  values such as mobility
and thresholds of the transistors 105b  and 106 need to be the same. In
addition, in Fig. 6(C) , the value  of W/L of each of the transistors 105b
and 106 may be arbitrarily  set, and a current proportional to the current
supplied from the  constant current source 109 may be supplied to the
pixel. Further, the Value of W/L of the transistor 105b or the  .transistor
106 that is connected to the constant current source  109 is set high,
whereby the write speed can be increased by  supplying a large current from
the constant current source 109. Note that, with the current source circuit
420 shown in  Fig. 6(C), the setting operation for conducting setting to
make  the current source circuit have a capability of flowing a signal 27 7
APR 2006 current can be performed simultaneously with the input operation
for inputting the signal current to the pixel. 



The current source circuit 420 shown in each of Figs. 6(D)  and 6(E) has
the same structure as that of the current source  circuit of Fig. 6(C),
except for the connection of the switch  110. In addition, since the
operation of the current source  circuit 420 of each of Figs. 6 (D) and 6
(E) conforms to the operation  of the current source circuit 420 of Fig.
6(C), a description  thereof will be omitted here. Note that, the number of
switches and the connection  structure are not particularly limited.
Specifically, referring  to Fig. 31(C), wirings and switches may be
arranged such that  the connection is structured as shown in Fig. 31(C1) in
the setting  operation, and the connection is structured as shown in Fig.
31(C2)  in the input operation. In particular, in Fig. 31(C2), it is
sufficient that the charge held in the capacitor device 107 does  not leak.
The number of wirings, the number of switches, and  the connection
structures are not particularly limited. Referring to Fig. 32(A), a circuit
including switches 195b,  195c, 195d, and 195f, a transistor 195a, and a
capacitor device  .195e corresponds to the current source circuit. In the
current  .source circuit shown in Fig. 32(A), the switches 195b, 195c,
195d,  and 195f are turned ON by a signal input via the terminal a. Then,
a current is supplied via the terminal b from the constant current  source
109 connected to the current line. A predetermined charge  is retained in
the capacitor device 195e until the signal current  supplied from the
constant current source 109 becomes identical 28 with a drain current of
the transistor 195a. Then, the switches 195b, 195c, 195d, and 195f are
turned 



OFF by the signal input via the terminal a. At this time, since  the
predetermined charge is retained in the capacitor device 195e,  the
transistor 195a has a capability of flowing a current having a magnitude
corresponding to that of the signal current. This  is because the gate
voltage of the transistor 195a is set to a  predetermined gate voltage by
the capacitor device 195e,and thus,  .a drain current corresponding to a
current (reference current)  flows to the drain region of the transistor
195a. In this state, a current is supplied to the outside via the terminal
c. Note  that, in the current source circuit shown in Fig. 32(A), the
operation for setting the current source circuit to have a  capability of
flowing a signal current cannot be performed  simultaneously with the input
operation for inputting the signal  current to the pixel. Incidentally,
when a switch controlled  by the signal input via the terminal a is ON, and
also, when a  current is controlled not to flow from the terminal c, the
terminal  c.needs to be connected to another wiring of the other potential.
Assuming that the wiring potential is represented by Va, Va may  have any
value as long as Va is a potential sufficient to flow .a current flowing
from the terminal b as it is. A power supply  voltage Vdd may be adopted as
an example. Note that, the number of switches, and the connection are  not
particularly limited. Specifically, referring to Figs. 32(8)  and 32(C),
wirings and switches may be arranged such that the  connection is
structured as shown in either Fig. 32 (B1) or 32 (Cl ) 29 7 APR 2006 in the
setting operation, and the connection is structured as  shown in either
Fig. 32(B2) or 32(C2) in the input operation.  



The number of wirings, the number of switches, and the connection
structures are not particularly limited. Further, in the current source
circuits 420 of Figs. 6(A)  and 6(C) to 6(E), the current-flow directions
(directions from  the pixel to the signal line driver circuit) are the
same. The  conductivity type of each of the transistors 102, 105b, and 106
may be of p-channel type. Fig. 7(A) shows a circuit diagram in which the
current-flow  direction (direction from the pixel to the signal line driver
circuit) is the same, and the transistor 102 shown in Fig. 6(A)  is set to
be of p~channel type. In Fig. 6(A), with the capacitor  device arranged
between the gate and the source, even when the  source potential varies,
the gate-source voltage can be maintained.  Further, Figs. 7(B) to 7(D)
show circuit diagrams in which the  current-flow directions (directions
from the pixel to the signal  line driver circuit) are the same, and the
transistors 105b and  106 shown in Figs. 6(C) to 6(D) are set to be of
p-channel type. Fig. 33(A) shows a case where the transistor 195a is set
to be of p-channel type in the structure of Fig. 32. Fig. 33(B) .shows a
case where the transistors 122 and 126 are set to be of  p-channel type in
the structure of Fig. 6(B). Referring to Fig. 35, a circuit including
switches 104 and  116, a transistor 102, a capacitor device 103, and the
like  corresponds to the current source circuit. Fig. 35(A) corresponds to
the circuit of Fig. 6(A) which 30 7 APR 2006 is partly modified. In the
current source circuit of Fig. 35(A),  the transistor gate width W varies
between the setting operation  



of the current source and the input operation. Specifically,  the
connection is structured as shown in Fig. 35(B) in the setting  operation
while the connection is structured as shown in Fig.  35(C) in the input
operation. Thus, the gate width W differs.  Therefore, the value of the
current supplied from the terminal  b at the time of the setting operation
can be made larger than the value of the current supplied from the terminal
c at the time  of the input operation. Thus, various loads (such as wiring
resistances and cross capacitances) disposed between the terminal  b and
the reference constant current source can be charged even  faster.
Consequently, the setting operation can be completed  quickly. Note that,
Fig. 35 shows the circuit of Fig. 6(A) which  is partly modified. In
addition, the circuit can be easily applied  to, for example, other
circuits shown in Fig. 6 and to the circuits  shown in Fig. 7, Fig. 32,
Fig. 33, Fig. 34, and the like. Note that, in each of the current source
circuits shown in Figs. 6, 7, and 32, a current flows from the pixel to the
signal  line driver circuit. However, the current not only flows from  the
pixel to the signal line driver circuit, but also may flow  from the signal
line driver circuit to the pixel. The direction  of the current flow
depends on the pixel structure. In the case  where the current flows from
the signal line driver circuit to the pixel, Vss (low potential power
source) may be changed to  Vdd (high potential power source), and the
transistors 102, 105b, 31 7 APR 2006 106, 122, and 126 may be set to be of
p-channel type in Fig. 6.  Also in Fig. 7, Vss may be changed to Vdd, and
the transistors  



102, 105b, and 106 may be of n-channel type. Note that, in all the current
source circuits described  above, the arranged capacitor device may not be
arranged by being  substituted by, for example, a gate capacitance of a
transistor. In the circuits of Figs. 7(A) to 7(D) and 33(A) and 33(B),
wirings and switches may be arranged such that the connection  is
structured as shown in Figs. 34(A1) to 34(D1) in the setting  operation,
and the connection is structured as shown in Figs.  34(A2) to 34(D2) in the
input operation. The number of switches  and the number of wirings are not
particularly limited. Hereinafter, a description will be made in detail
regarding  the operations of the current source circuits of Figs. 6 (A) , 7
(A),  6(C) to 6(E), and 7(B) to 7(D). To begin with, the operations  of the
current source circuits of Figs. 6(A). and 7(A) will be  described with
reference to Fig. 19. Figs. 19(A) to 19(C) schematically show paths of a
current  flowing among circuit elements. Fig. 19 (D) shows the relationship
between the current flowing through each path and the time in  writing the
signal current to the current source circuit. Fig.  .19(E) shows the
relationship between the voltage accumulated in  a capacitor device 16,
that is, the gate-source voltage of a .transistor 15, and the time in
writing the signal current to the  current source circuit. In the circuit
diagrams of Figs. 19(A)  to 19(C), numeral 11 denotes a reference constant
current source  (hereinafter referred to as constant current source),
switches 32 7 APR 2006 12 to 14 each are a semiconductor device having a
switching function,  numeral 15 denotes a transistor, numeral 16 denotes a
capacitor  



device, and numeral 17 denotes a pixel. Further, the circuit  including the
switch 14, the transistor 15, and the capacitor  device 16 corresponds to a
current source circuit 20. In Fig.  19A, outgoing lines and symbols are
illustrated. In Fig. 19B,  19C, the outgoing lines and symbols conform to
Fig. 19A so that  the description thereof will be omitted. A source region
of the transistor 15 is connected to Vss,  and a drain region thereof is
connected to the constant current  source 11. One of electrodes of the
capacitor device 16 is  connected to Vss (the source of the transistor 15)
and the other  electrode is connected to the switch 14 (the gate of the
transistor  15). The capacitor device 16 plays a role of holding the
gate-source voltage of the transistor 15. The pixel 17 is formed of alight
emitting device, a transistor ,  or the like. The light emitting device
includes an anode, a cathode,  and a light emitting layer sandwiched
between the anode and the  cathode. In this specification, the cathode is
referred to as  the opposite electrode when the anode is used as a pixel
electrode,  and the anode is referred to as the opposite electrode when the
.cathode is used to as a pixel electrode. The light emitting layer can be
formed of a known light emitting material. Further, the  light emitting
layer has two structures: a single layer structure  and a laminate
structure, and any one of the structures may be  used. Luminescence in the
light emitting layer includes light  emission (fluorescence) in returning
from a singlet excited state 33 7 APR 2006 to a normal state and light
emission (phosphorescence) in returning  from a triplet excited state to a
normal state. Either one or 



both of the two types of light emission may be used. Further,  the light
emitting layer is formed of a known material such as  an organic material
or an inorganic material. In practice, the current source circuit 20 is
provided in  the signal line driver circuit. A current corresponding to the
signal current flows via, for example, a circuit element included  in the
signal line or the pixel, from the current source circuit  20 provided in
the signal line driver circuit. However, since  Fig. 19 is a diagram for
briefly explaining the outline of the  relationship among the constant
current source 11. the current  source circuit 20, and the pixel 17, a
detailed illustration of  the structure is omitted. First, an operation
(setting operation) of the current  source circuit 20 for retaining the
signal current Idata will be described by using Figs. 19(A) and19(fl).
Referring to Fig. 19(A),  the switches 12 and 14 are turned ON, and the
switch 13 is turned  OFF. The signal current is supplied from the constant
current  source 11, and flows to the current source circuit 20 from the
constant current source 11. At this time, the current flows  .separately
through current paths I. and IZ in the current source  circuit 20, as shown
in Fig. 19(A). Fig. 19(D) shows the  relationship. Needless to say, the
relationship is expressed  as Idata = I1 + 12. The moment the current
starts to flow from the constant  current source 11, since no charge is
held in the capacitor device 34 7 APR 2006 16, the transistor 15 is OFF.
Accordingly, I2 = 0 and Idata = Il  are established. 



Charge is gradually accumulated into the capacitor device  16; and a
potential difference begins to occur between both electrodes of the
capacitor device 16 (Fig. 19(E)). When the  potential difference between
both the electrodes has reached Vth.  (point A in Fig. 19(E)), the
transistor 15 is turned ON, and > 0 is established. As described above,
since Idata = I1 + 12, while  Ii gradually decreases, the current keeps
flowing. Charge  accumulation is continuously performed in the capacitor
device 1b. The potential difference between both the electrodes of  the
capacitor device 16 serves as the gate-source voltage of the  transistor
15. Thus, charge accumulation in the capacitor device  16 continues until
the gate-source voltage of the transistor 15  reaches a desired voltage,
that is, a gate-source voltage that  allows the transistor 15 to be flown
with the current Idata. When  charge accumulation terminates (B point in
Fig. 19 (E)) , the current  12 stops flowing. Further, since the TFT 15 is
fully ON, Idata  I2 is established (Fig. 19(B)). Next, an operation (input
operation) for inputting the  .signal current idata to the pixel will be
described by using Fig.  19 (C) . In Fig. 19 (C) , the switch 13 is turned
ON, and the switches  12 and 14 are turned OFF. Since a predetermined
charge is held  in the capacitor device 16, the transistor 15 is ON. A
current  corresponding to the signal current flows to Vss via the switch
13 and transistor 15, and a predetermined signal current Idata 35 7 APR
2006 is supplied to the pixel. At this time, when the transistor 15  is set
to operate in a saturation region, even if the source-drain  



voltage of the transistor 15 varies, a constant current is supplied  to the
light emitting device. In the current source circuit 20 shown in Fig. 19,
as shown  in Figs. 19 (A) to 19 (C) , the operation is divided into an
operation  (setting operation; corresponding to Figs. 19(A) and 19(B)) for
completing a write of the signal current Idata to the current source
circuit 20, and an operation (input operation; corresponding to  Fig.
19(C)) for inputting the signal current Idata to the pixel).  Then, in the
pixel, a current is supplied to the light emitting  device in accordance
with the input signal current Idata The current source circuit 20 of Fig.
19 is not capable  of performing the setting operation and the input
operation simultaneously. In the case where the setting operation and the
input operation need to be performed simultaneously, at least  two current
source circuits are preferably provided to each of  a plurality of signal
lines each of which is connected with a  plurality of pixels and which are
provided in a pixel portion.  However, if the setting operation can be
performed within a period  during whichthe signal current Idata is not
input to the pixel,  .only one current source circuit may be provided for
each signal  line (each column). Although the transistor 15 shown in each
of Figs. 19(A)  to 19 (C) is of n-channel type, the transistor 15 maybe of
p-channel  type, of course. A circuit diagram for the case where the
transistor 15 is of p-channel type is shown in Fig. 19(.F). 36 7 APR 2006
Referring to Fig. 19(F), numeral 31 denotes a reference constant  current
source, switches 32 to 34 each are a semiconductor device  



having a switching function, numeral 35 denotes a transistor,  numeral 36
denotes a capacitor device, and numeral 37 denotes  a pixel. The circuit
including the switch 34, the transistor  35, and the capacitor device 36
corresponds to a current source  circuit 24. The transistor 35 is of
p-channel type. One of a source  region and a drain region of the
transistor 35 is connected to  Vdd, and the other is connected to the
constant current source  31. One of electrodes of the capacitor device 36
is connected  to Vdd, and the other electrode is connected to the switch
36.  The capacitor device 36 plays a role of holding the gate-source
voltage of the transistor 35. Operation of the current source circuit 24 of
Fig. 19(F)  is similar to the operation of the current source circuit 20
described above, except for the current-flow direction, and thus,  a
description thereof will be omitted here. In the case of  designing the
current source circuit in which the polarity of  the transistor 15 is
changed without changing the current-flow direction, the circuit diagram of
Fig. 7(A) may be referenced. Note that in Fig. 36, the current-flow
direction is the  same as in Fig. 19(F), in which the transistor 35 is of
n-channel  type. The capacitor device 36 is connected between the gate and
the source of the transistor 35. The source potential of the  transistor 35
varies between the setting operation and the input  operation. However,
even when the source potential of the 37 7 APR 2006 transistor 35 varies,
since the gate-source voltage is retained,  the operation is normally
implemented. 



Next, operations of the current source circuits shown in  Figs. 6(C) to
6(E) and Figs. 7(B) to 7(D) will be described by  using Figs. 20 and 21.
Figs. 20(A) to 20(C) schematically show  paths through which a current
flows among circuit elements. Fig.  20(D) shows the relationship between
the current flowing through  each path and the time in writing the signal
current Idata to the  current source circuit. Fig. 20 (E) shows the
relationship between  the voltage accumulated in a capacitor device 46,
that is, the gate-source voltages of transistors 43 and 44, and the time in
writing the signal current Idata to the current source circuit.  Further,
in the circuit diagrams of Figs. 20(A) to 20(C), numeral  41 denotes a
reference constant current source (hereinafter  referred to as constant
current source 41), a switch 42 is a  semiconductor device having a
switching function, numerals 43  and 44 denote transistors, numeral 46
denotes a capacitor device,  and numeral 47 denotes a pixel. The circuit
including the switch  42, the transistors 43 and 44, and the capacitor
device 46  corresponds to a current source circuit 25. In Fig. 20A,
outgoing  lines and symbols are illustrated. In Fig.20B,20C, the outgoing
lines and symbols conform to Fig. 20A so that the description  thereof will
be omitted. A source region of the n-channel transistor 43 is connected  to
Vss, and a drain region thereof is connected to the constant  current
source 41. A source region of the n-channel transistor  44 is connected to
Vss, and a drain region thereof is connected 38 7 APR 2006 to a terminal 48
of the pixel 47 . One of electrodes of the capacitor  device 46 is
connected to Vss (the sources of the transistors  



43 and 44), and the other electrode Is connected to the gate  electrodes of
the transistors 43 and 44. The capacitor device  46 plays a role of holding
gate-source voltages of the transistor  43 and the transistor 44, Note
that, in practice, the current source circuit 25 is  provided in the signal
line driver circuit. A current  corresponding to the signal current Idata
flows via, for example,  a circuit element included in the signal line or
the pixel, to  the light emitting, device from the current source circuit
25  provided in the signal line driver circuit. However, since Fig.  20 is
a diagram for briefly explaining the outline of the  relationship among the
constant current source 41, the current  source circuit 25, and the pixel
47, a detailed illustration of  the structure is omitted. In the current
source circuit 25 of Fig. 20, the sizes of  the transistor 43 and the
transistor 44 are important.  Hereinafter, using different reference
symbols, a case where the sizes of the transistors 43 and 44 are identical
and a case where  the sizes ate mutually different will be described.
Referring  to Figs. 20 (A) to 20 (C) , the case where the sizes of the
transistors  43 and 44 are mutually identical will be described by using
the  signal current Idata. The case where the sizes of the transistors  43
and 44 are mutually different will be described by using a  signal current
Idatat and a signal current 'dataz. Note that the  sizes of the transistors
43 and 44 are determined using the value 39 7 APR 2006 of W (gate width)/L
(gate length) of each transistor. First, the case where the sizes of the
transistors 43 and  



44 are mutually identical will be described. To begin with,  operation for
retaining the signal current Idata in the current  source circuit 20 will
be described by using Figs. 20 (A) and 20 (B).  Referring to Fig. 20(A),
when the switch 42 is turned ON, the  signal current Idata is set in the
reference constant current source  41, and flows from the constant current
source 41 to the current source circuit 25. At this time, since the signal
current Idata  is flowing from the reference constant current source 41,
the current flows separately through current paths I1 and 22 in the
current source circuit 25, as shown in Fig. 20(A). Fig. 20(D)  shows the
relationship at this time. Needless to say, the  relationship is expressed
as Idata = I1 + 12. The moment the current starts to flow from the constant
current source 41, since no charge is yet accumulated in the  capacitor
device 46, the transistors 43 and 44 are OFF.  Accordingly, 12 = 0 and
Idata = I1 are established.  Then, charge is gradually accumulated into the
capacitor  device 46, and a potential difference begins to occur between
both electrodes of the capacitor device 46 (Fig. 20(E)). When  the
potential difference of both the electrodes has reached Vth  {point A in
Fig. 20(E)), the transistors 43 and 44 are turned  ON, and 12 > 0 is
established. As described above, since Idata  = I1 + 12, while I1 gradually
decreases, the current keeps flowing.  Charge accumulation is continuously
performed in the capacitor  device 46. 40 7 APR 2006 The potential
difference between both the electrodes of  the capacitor device 46 serves
as the gate-source voltage of each  



of the transistors 43 and 44. Thus, charge accumulation in the  capacitor
device 46 continues until the gate-source voltages of  the transistors 43
and 44 each reach a desired voltage, that is,  a gate-source voltage that
allows the transistor. 44 to be flown  with the current Idata (VGS) . When
charge accumulation terminates  (B point in Fig. 20(E)), the current 12
stops flowing. Further, since the transistors 43 and 44 are fullyON, Idata
= I2 is established  (Fig. 20(B)). Next, an operation for inputting the
signal current Idata  to the pixel will be described by using Fig. 20(C).
First, the  switch 42 is turned OFF. Since predetermined charge is retained
in the capacitor device 46, the transistors 43 and 44 are ON.  A current
identical with the signal current Idata flows from the  pixel 47. Thus, the
signal current Idata is input to the pixel.  At this time, when the
transistor 44 is set to operate in a saturation  region, even if the
source-drain voltage of the transistor 44  varies, the current flowing in
the pixel can be flown without  variation. In the case of a current mirror
circuit shown in Fig. 6 (C) ,  .even when the switch 42 is not turned OFF,
a current can be flown  to the pixel 47 by using the current supplied from
the constant  current source 41. That is, the setting operation for setting
a signal for the current source circuit 20 can be implemented
simultaneously with the operation (input operation) for inputting  a signal
to the pixel. 41 7 APR 2006 Next, a case where the sizes of the transistors
43 and 44  are mutually different will be described. An operation of the  



current source circuit 25 is similar to the above-described  operation,
theref ore, a description thereof will be omitted here.  When the sizes of
the transistors 43 and 44 are mutually different,  the signal current
Idatal set in the reference constant current  source 41 is inevitably
different from the signal current Idatal  that flows to the pixel 47. The
difference therebetween depends  on the difference between the values of W
(gate width)/L (gate length) of the transistors 43 and 44. In general, the
W/L value of the transistor 43 is preferably  set larger than the W/L value
of the transistor 44. This is because  the signal current Idatal can be
increased when the W/L value of  the transistor 43 is set large. In this
case, when the current  source circuit is set with the signal current
Idatal, loads (cross  capacitances, wiring resistances) can be charged.
Thus, the  setting operation can be completed quickly. The transistors 43
and 44 of the current source circuit  25 in each of Figs. 20(A) to 20(C)
are of n-channel type, but  the transistors 43 and 44 of the current source
circuit 25 may  be of p-channel type. Here, Fig. 21 shows a circuit diagram
in  .which the transistors 43 and 44 are of p-channel type. Referring to
Fig. 21, numeral 41 denotes a constant current  source, a switch 42 is a
semiconductor device having a switching  function, numerals 43 and 44
denote transistors (p-channel type),  numeral 46 denotes a capacitor
device, and numeral 47 denotes a pixel. In this embodiment, the switch 42,
the transistors 43 42 7 APR 2006 and 44, and the capacitor device 46 form
an electric circuit  corresponding to a current source circuit 26. 



A source region of the p-channel transistor 43 is connected  to Vdd, and a
drain region thereof is connected to the constant  current source 41. A
source region of the p-channel transistor 44 is connected to Vdd, and a
drain region thereof is connected  to a terminal 48 of the pixel 47. One of
electrodes of the capacitor  device 46 is connected to Vdd (source), and
the other electrode  is connected to the gate electrodes of the transistors
43 and  44. The capacitor device 46 plays a role of holding gate-source
voltages of the transistors 43 and 44. Operation of the current source
circuit 24-of Fig. 21 is  similar to that shown in each of Figs. 20(A) to
20(C) except for  the current-flow direction, and thus, a description
thereof will  be omitted here. In the case of designing the current source
circuit in which the polarities of the transistors 43 and 44 are  changed
without changing the current-flow direction, the circuit  diagram of Fig.
7(B) may be referenced. In addition, the transistor polarity can be changed
without changing the current-flow direction. This conforms to the
operation illustrated in Fig. 36, so that a description thereof  will be
omitted here. In summary, in the current source circuit of Fig. 19, the
current having the same magnitude as that of the signal current  =data set
in the current source flows to the pixel. In other words,  the signal
current Idata set in the constant current source is  identical in value
with the current flowing to the pixel. The 43 7 APR 2006 current is not
influenced by variation in characteristics of the  transistors provided in
the current source circuit. 



In each of the current source circuits of Fig. 19 and Fig.  60), the signal
current Idata cannot be output to the pixel from  the current source
circuit in a period during which the setting .operation is performed. Thus,
two current source circuits are  preferably provided for each signal line,
in which an operation  (setting operation) for setting a signal is
performed to one of the current source circuits, and an operation (input
operation)  for inputting Idata to the pixel is performed using the other
current  source circuit. Incidentally, in the case where the setting
operation and the input operation are not performed at the same time, only
one  current source circuit may be provided for each column. The  current
source circuit of each of Figs. 32(A) and 33(A) is similar to the current
source circuit of Fig. 19, except for the connection  and current-flow
paths. The current source circuit of Fig. 35(A)  is similar tothe current
source circuit of Fig. 19, except for  the difference in magnitude between
the current supplied from  the constant current source and the current
flowing from the current  source circuit. The current source circuits of
Figs. 6(B) and  33(B) are similar to the current source circuit of Fig. 19,
except  for the difference in magnitude between the current supplied from
the constant current source and the current flowing from the current
source circuit. Specifically, in the structure of Fig. 35(A),  only the
gate width W of the transistor is different between the  setting operation
and the input operation; in the structure of 44 7 APR 2006 each of Figs. 6
(B) and 33 (B) , only the gate length L is different  between the setting
operation and the input operation; and others  



are similar to those of the structure of the current source circuit in Fig.
19. On the other hand, in each of the current source circuits  of Figs. 20
and 21, the signal current Idata set in the constant  current source and
the value of the current flowing to the pixel  are dependent on the sizes
of the two transistors provided in  the current source circuit. In other
words, the signal current  Idata set in the constant current source and the
current flowing  to the pixel can be arbitrarily changed by arbitrarily
designing  the sizes (W (gate width) /L (gate length)) of the two
transistors  provided in the current source circuit. However, output of
precise signal current Idata to the pixel is difficult in the case  where
variation is caused in the characteristics of the two transistors, such as
threshold values and mobility. Further, in each of the current source
circuits of Figs.  20 and 21, the signal can be input to the pixel in the
period  during which the setting operation is performed. That is, the
operation (setting operation) for setting the signal can be  performed
simultaneously with the operation (input operation)  .for inputting the
signal to the pixel. Thus, unlike the current  source circuit of Fig. 19,
two current source circuits do not  need to be provided in a single signal
line. There are three general classifications for providing the  current
source circuit in the signal line driver circuit. First,  the current
source circuit of Fig. 19 is provided in each signal 45 7 APR 2006 line.
Second, two current source circuits of Fig. 19 are provided  in each signal
line. And third, the current source lines of Figs.  



20 and 21 are formed in each signal lines. In one case among above three
for providing one current  source circuit of Fig. 19 in each signal line,
the operation of  the first shift register needs to be performed during the
period that the second shift register is not operating. During other
periods, the first shift register and the second shift register  may be
operated at same frequencies, and also operated at different frequencies.
It results from the fact that the setting operation  and the input
operation can not be performed simultaneously in  the case of providing the
current source circuit of Fig. 19 in each signal line. When the second
shift, register is used when  the input operation is performed, and the
first shift register  is used when the setting operation is performed.
Namely, the  first shift register can not perform during the period that
the  second shift register is operated, since the input operation is
performed through that period. The present invention with the above
structure can suppress  the influence of variation in the TFT
characteristics and supply  a desired current to the outside.  Embodiment 2
The above has described that, for the current source circuit  shown in Fig.
19 (or, Fig. 6(B), 33(B), 35(A), or the like),  preferably, two current
source circuits are:provided for each  signal line (each column), in which
one of the current source 7 APR 2006 circuits is used to perform the
setting operation, and the other  current source circuit is used to perform
the setting operation. This is because the setting operation and the input
operation  cannot be performed simultaneously. In this embodiment, the  



structure and operation of either the first current source circuit  421 or
the second current source circuit 422 shown in Fig. 2 will  be described
with reference to Fig. 8. Note that the signal line driver circuit includes
the current  source circuit 420, the shift register, the latch circuits,
and  the like. The signal line driver circuit of the present invention
includes the first shift register that controls the current source  circuit
420 and the second shift register that controls the latch circuit. In the
present invention, a setting signal input from a  terminal a corresponds to
a sampling pulse supplied from a first shift register. That is, the setting
signal in Fig. 2 corresponds  to the sampling pulse supplied from the first
shift register.  The present invention performs setting of the current
source  circuit 420 in accordance with the timing of the sampling pulse
supplied from the first shift register and the control line. In the present
invention, independent operations of the  first shift register and the
second shift register can be fully  conducted by means of providing the
first shift register that  controls the current source circuit 420 and the
second shift  register that controls the latch circuit. That is, the first
shift register can be operated at a low speed while the second  shift
register is operated at a high speed. Accordingly, it is 47 7 APR 2006
possible that the setting of the current source circuit 420 spend  as much
as time as it is conducted precisely. Note that a shift register has a
structure including, for  example, flip-flop circuits (FFs) in a plurality
of columns. A  



clock signal (S-CLK), a start pulse (S-SP), and an inverted clock  signal
(S-CLKb) are input to the shift register, and signals  serially output
according to the timing of the input signals are  referred to as sampling
pulses. Note that a shift register includes a flip-flop circuit,  a decoder
circuit, or the like. Inthecasewheretheshiftregister  includes the
flip-flop circuit, in general, a plurality of wirings  are sequentially
selected from the first column to the last column.  On the other hand, in
the case where the shift register includes the decoder circuit or the like,
a plurality of wirings are  sequentially selected from the first column to
the last column or selected at random. The shift register may select
properly  according to the usage. In the case of selecting the structure
having a function capable of selecting a plurality of wirings  at random,
setting can be output randomly. Theref ore, the setting operation of the
current source circuit is not performed  sequentially from the first column
to the last column, and can  be performed randomly. When the setting
operation of the current  source circuit can be performed at random as
described above,  in the case where there exists a defect accompanied with
the setting  operation of the current source circuit, the defect can be
made  inconspicuous. The shift register may select properly according  to
the usage. 48 7 APR 2006 The current source circuit 420 is controlled by a
setting  signal input via the terminal a and a signal input via the
terminal  d, is supplied with a current (reference current) from the
terminal  b, and outputs a current proportional to the current (reference  



current) from the terminal c. Referring to Fig. 8(A), a circuit including
switches 134  to 139, a transistor 132 (n-channel type), and a capacitor
device  133 for retaining a gate-source voltage VGS of the transistor 132
corresponds to the first current source circuit 421 or the  second current
source circuit 422. In the first current source circuit 421 or the second
current  source circuit 422., the switch 134 and the switch 136 are turned
ON by the signal input via the terminal a. Further, the switch  135 and the
switch 137 are turned ON by the signal input from  the control line via the
terminal d. Then, a current (reference  current) is supplied via the
terminal b from the reference constant  current source 109 connected to the
current line, and a  predetermined charge is retained in the capacitor
device 133.  The charge is retained in the capacitor device 133 until the
current  (reference current) that flows from the constant current source
109 becomes identical with a drain current of the transistor 132.
Subsequently, the switches 134 to 137 are turned OFF by  the signals input
through the terminals a and d. As a result,  since the predetermined charge
is retained in the capacitor device  133, the transistor 132 has a
capability of flowing a current  having a magnitude corresponding to that
of the signal current  Idata  If the switch 101 (signal current control
switch), the switch 49 7 APR 2006 138, and the switch 139 are turned to the
conductive state, current  flows to a pixel connected to the signal line
via a terminal c.  At this time, since the gate voltage of the transistor
132 is  maintained at a predetermined gate voltage by the capacitor device



133, a drain current corresponding to the signal current Idata  flows to
the drain region of the transistor 132. Thus, the  magnitude of the current
flown through the pixel can be controlled  without being influenced by the
variation in characteristics of  the transistors constituting. the signal
line driver circuit. In the case where the switch 101 (signal current
control  switch) is not disposed, when the switches 138 and 139 are turned
to the conductive state, current flows to the pixel connected  to the
signal line via the terminal c. Referring to Fig. 8(B), a circuit including
switches 144  to 147, a transistor 142 (n-channel type), a capacitor device
143 for retaining a gate-source voltage VGS of the transistor  142, and a
transistor 148 (n-channel type) corresponds to the  first current source
circuit 421 or the second current source  circuit 422. In the first current
source circuit 421 or the second current  source circuit 422, the switch
144 and the switch 146 are turned ON by the signal input via the terminal
a. Further, the switch  145 and the switch 147 are. turned ON by the signal
input from  the control line via the terminal d. Then, a current (reference
current) is supplied via the terminal b from the constant current  source
109 connected to the current line, and a charge is retained  in the
capacitor device 143. The charge is retained in the 50 7 APR 2006 capacitor
device 143 until the current (reference current) that  is flown from the
constant current source 109 becomes identical  with a drain current of the
transistor 142. When the switch 144  and the switch 145 are turned ON,
since a gate-source voltage  



VGS of the transistor 148 is set to 0 V, the transistor 148 is
automatically turned OFF. Subsequently, the switches 144 to 147 are turned
OFF by  the signals input via the terminals a and d. As a result, since
the predetermined charge is retained in the capacitor device 143,  the
transistor 142 has a capability of flowing a current having  a magnitude
corresponding to that of the signal current. If the  switch 101 (signal
current control switch) is turned to the  conductive state, current is
supplied to a pixel connected to  the signal line via the terminal c. At
this time, the gate voltage  of the transistor 142 is previously set to a
predetermined gate  voltage by the capacitor device 143, and a drain
current  corresponding to the signal current Idata flows to the drain
region  of the transistor 142. Thus, the magnitude of the current flown
through the pixel can be controlled without being influenced by the
variation in characteristics of the transistors constituting  the signal
line driver circuit. When the switches 144 and 145 are turned OFF, a gate
and  a source of the transistor 142 do not have the same potential.  As a
result, since the charge retained in.the capacitor device  143 is
distributed also to the transistor 148, and the transistor  148 is
automatically turned ON. Here, the transistors 142 and  148 are coupled in
series, and the gates thereof are connected 51 7 APR 2006 to each other.
Therefore, the transistors 142 and 148 each operate  as a multi-gate
transistor. That is, a gate length L of the  transistor differs between the
setting operation and the input  operation. Thus, the value of current
supplied from the terminal  



b in the setting operation can be made larger than the value of  current
supplied from the terminal c in the input operation. Thus,  various loads
(such as wiring resistance and cross capacitance)  disposed between the
terminal b and the reference constant current source can be charged even
faster. Consequently, the setting  operation can be completed quickly. In
the case where the switch  101 (signal current control switch) is not
disposed, when the  switches 144 and 145 are turned OFF, current flows to
the pixel  connected to the signal line via the terminal c. Note that Fig.
8(A) corresponds to a structure in which  the terminal d is added to the
structure of Fig. 6(A). Fig. 8(B)  corresponds to a structure in which the
terminal d is added to  the structure of Fig. 6(B). Thus, the structures of
Figs. 6(A)  and 6 (B) are added with switches arranged in series, thereby
being  modified to those of Figs. 8(A) and 8(B) each of which is added
with the terminal d. The structure of the current source circuit  shown in,
for example, Fig. 6, 7, 33, 32, or 35 can be arbitrarily  used by arranging
two switches in series in the first current  source circuit 421 or the
second current source circuit 422. The structure in which the current
source circuit 420  including for each signal line the two current source
circuits,  namely, the first and second current source circuits 421 and
422,  is shown in Fig. 2. However, the present invention is not limited 52
7 APR 2006 to this. The number of current source circuits per one signal
line is not particularly limited, and can be set arbitrarily.  A plurality
of current source circuits maybe set such that constant  current sources
are provided corresponding thereto, and that  



signal currents are set to the current source circuits by the  constant
current sources. For example, three current source  circuits 420 may be
provided for each signal line. Then, a signal  current may be set by
different reference constant current sources  109for.the respective current
source circuits 420. For example,  it may be such that a 1-bit reference
constant current source  is used to set a signal current for one of the
current source  circuits 420, a 2-bit reference constant current source is
used  to set a signal current for one of the current source circuits  420,
and a 3-bit reference constant current source is used to  set a signal
current for one of the current source circuits 420.  Thus, 3-bit display
can be performed. The present invention with the above structure can
suppress  the influence of variation in TFT characteristics and supply a
desired current to the outside. This embodiment may be arbitrarily combined
with Embodiment 1. Embodiment 3 In this embodiment, the structure of a
light emitting device  including the signal line driver circuit of the
present invention  will be described using Fig. 15. Referring to Fig.
15(A),the light emitting device includes 53 7 APR 2006 a pixel portion 402
including a plurality of pixels arranged in  matrix on a substrate 401, and
includes a signal line driver circuit  403 and first and second scanning
line driver circuits 404 and  405 in the periphery of the pixel portion
40.2. While the signal  line driver circuit 403 and the two scanning line
driver circuits  



404 and 405 are provided in Fig. 15(A), the present invention  is not
limited to this. The number of driver circuits may be  arbitrarily designed
depending on the pixel structure. Signals  are supplied from the outside to
the signal line driver circuit  403 and the first and second scanning line
driver circuits 404  and 405 via FPCs 406. The structures and operations of
the first and second  scanning line driver circuits 404 and 405 will be
described using  Fig. 15(B). The first and second scanning line driver
circuits  404 and 405 each include a shift register 407 and a buffer 408.
The shift register 407 sequentially outputs sampling pulses in  accordance
with a clock signal (G-CLK), a start pulse (S-SP),  and an inverted clock
signal (G-CLKb). Thereafter, the sampling  pulses amplified in the buffer
408 are input to scanning lines,  and the scanning lines are set to be in a
selected state for each  line. Signals are sequentially written to pixels
controlled by  the selected signal lines. Note that the structure may be
such that a level shifter  circuit is disposed between the shift register
407 and the buffer  408. Disposition of the level shif ter circuit enables
the voltage  amplitude to be increased. This embodiment may be arbitrarily
combined with Embodiments 1 and 54 7 APR 2006 2. Embodiment 4 In the
present invention, the configuration of the signal  line drive circuit 403
and its operation shown in Fig. 15A will  be described below. In the
present Embodiment, the signal line  



drive circuit 403 which is used in the case where the digital  tone display
of one bit is conducted will be described below with  reference to Fig. 3.
First, the case corresponding to Fig. 1 will be described  below. Moreover,
here, the case of line sequential drive will  be described below. In Fig.
3A, the schematic diagram of the signal line drive  circuit 403 in the case
where the digital tone display of one  bit is carried out is shown. The
signal line drive circuit 403  has a first shift register 415, a second
shift register 411, first  latch circuit 412, a second latch circuit 413,
and a constant  current circuit 414. As briefly describing the operation,
the first shift  register 415 and the second shift register 411 are
configured  with a plurality of columns such as flip-flop circuit (FF) or
the like, according to the timing of clock signal (S-CLK, (S1-CLK,
S2-CLK)), start pulse (S-SP (S1-SP, 52-SP)), and clock reverse  signal
(S-CLKb (S1-CLKb, S2-CLKb)), in turn outputs sampling  pulses. The sampling
pulse outputted from the first register 415  is inputted into the constant
current circuit 414. The sampling 55 pulse outputted from the second shift
register 411 is inputted  into the first latch circuit 412. In the first
latch circuit 412,  a digital video signal is inputted, according to the
timing of  the sampling pulse being inputted, the video signal is kept on
each column. In the first latch circuit 412, when keeping of the video
signals is completed up to the final column, a latch pulse is  



inputted in the second latch circuit 413 during the horizontal  retrace,
the video signals kept in the first latch circuit 412  are transferred to
the second latch circuit 413 at the same time.  Then, the video signals
kept in the second latch circuit 413 are  inputted to the constant current
circuit 414 by one line at the  same time. While the video signals kept in
the second latch circuit  413 are inputted into the constant current
circuit 414, in the  shift register 411, again, the sampling pulse is
outputted.  Hereinafter, this operation is repeated, the processing of the
video signal is carried out by one frame. It should be noted that  the
constant current circuit 414 might have the role of converting  a digital
signal into an analog signal. Then, in the present invention, the sampling
pulse outputted  from the first shift register 415 is inputted into the
constant current circuit 414. Moreover, a plurality of the current source
circuits 420  are provided in the constant current circuit 414. In Fig.
3(B),  the outline signal line drive circuits around three signal lines
from the i th column to the (i+2) th column is shown. 56 7 APR 2006 The
current source circuit 420 is controlled by a signal  inputted via the
terminal a. Moreover, via the terminal b, the  current is supplied from the
constant current source for reference  109 which has been connected to the
current line. The switch 101  (signal current control switch) is provided
between the current  source circuit 420 and the pixel connected to the
signal line  Sn, the foregoing switch 101 (signal current control switch)
is  



controlled by a video signal. In the case where the video signal  is bright
signal, the signal current is supplied from the current  source circuit 420
to the pixel. In the case where the video signal  is dark signal, the
switch 101 (signal current control switch)  is controlled and the current
is not supplied to the pixel.  Specifically, the current source circuit 420
has the ability to  pass the predetermined current, and whether or not the
relevant  current is supplied to the pixel is controlled by the switch 101
(signal current control switch). Then, for the configuration of the current
source circuit  420, the configuration of the current source circuit 420
shown  in Fig. 6, Fig. 7, Fig. 32, Fig. 33, Fig. 35 or the like is capable
of being optionally employed. In the foregoing current source  circuit 420,
not only one configuration may be employed but also  a plurality of
configurations may be employed. It should be noted that in the present
invention, a setting  signal inputted from the terminal a corresponds to a
sampling  pulse supplied from the first shift register 415. Specifically,
the setting of the current source circuit 420 is carried out in accordance
with the sampling pulse supplied from the first shift 57 7 APR 1006
register 415. It should be noted that in the case where the configuration
shown in Fig. 6A, 7A is employed in the current source circuit 420, during
the input operation is carried out, the setting  operation is not capable
of being carried out. Therefore, during  the input operation is not carried
out, it is necessary to carry  out the setting operation. However, since
during the input  



operation is not carried out, there are some cases where these  do not
exist in series during one frame, but these may be  interspersed, in these
cases, the respective columns are not in  turn selected, it is preferable
that an optional column is capable  of being selected. Therefore, it is
preferable that a decoder  circuit or the like capable of being selected at
random is employed.  As an example, in Fig. 37, a decoder circuit is shown.
Moreover,  in Fig. 38A, a shift register configured with a flip-flop
circuit  221, a latch 222 in which a column selection signal is inputted
and a logic operator 223 in which a selection control signal is  inputted
is shown, and in Fig. 38B, a shift register configured  with a flip-flop
circuit 224, a first latch 225 in which a column  selection signal is
inputted, and a second latch 226 in which  a latch signal for selection is
inputted is shown. The configuration  of either Fig. 38A or B can select a
plurality of signal lines  at random. It should be noted that in the
configurations shown  in Fig. 38A and B, the number of wirings to be wired
are capable  of being reduced comparing to that of the decoder of Fig. 37.
Operations of the circuit shown in Fig. 38A will be briefly  described
below. The flip-flop circuit (FF) 221 in turn outputs 58 7 APR 2006 the
sampling pulse according to the timing of a clock signal (CLK),  a start
pulse (SP) and a clock reverse signal (CLKb). The sampling  pulse outputted
from the flip-flop circuit 221 is inputted into  the latch (LAT1) 222. A
column selection signal is inputted into  the latch 222, the selection
signal is kept only in the latch  222 of the columns which are desired to
select according to the  timing of the sampling pulse inputted. 



During the time when the sampling pulse is outputted from  the flip-flop
circuit 221, the selection control signal is made  L signal. Then, the
selection signal is not outputted regardless  of the state of the latch
222. Because the output of the latch  (LATI) 222 has been inputted into an
AND circuit. In another input  terminal of the AND circuit, a selection
control signal has been  inputted. Therefore, when a L signal is inputted
for the selection  control signal, L signal is always outputted from the
AND circuit.  Specifically, the selection signal is not outputted
regardless  of the state of the latch 222. Then, the sampling pulses are
outputted to all the columns from the flip-flop circuit 221, after  the
selection signal is kept in the latch 222 of the rows which  are desired to
select by the row section signal, the selection  control signal is made a H
signal. Then, a signal of the latch  222 is outputted from the AND circuit.
In the case where the signal  of the latch 222 is a H signal, a H signal is
outputted from the  AND circuit, and in the case where the signal of the
latch 222  is a L signal, a L signal is outputted from the AND circuit. As
a result, the selection signal is outputted only in the columns  which are
desired to select. Because only the signals of the latch 59 7 APR 2006 222
of the columns which are desired to select have been H signals ,  Then,
when the output of the selection signal is desired to stop,  the selection
control signal is made L signal. Then, the selection  signal is not
outputted. Therefore, the period during the wires  are selected is capable
of being freely controled. Then, again, a start pulse (SP) is inputted, the
sampling  pulse is outputted from the flip-flop circuit (FF), and a similar



operation is repeated. In this way, by controlling the timing  of the row
selection signal, an optional row is capable of being  selected at random,
and the row is capable of being also optionally  changed even during the
time when the row is selected. Specifically,  the setting operation is
capable of being carried out with respect  to the current source circuit of
an optional row, the period during  the time when the setting operation is
carried out is capable  of being optionally changed. However, in the case
of this circuit,  during the time when the sampling pulse is outputted from
the  flip-flop circuit 221, it is not desirable that the selection signal
is outputted. Since there is a possibility that the  information inputted
immediately before this information being  inputted is not still kept in
the latch 222. Then, a circuit which has been made so as to be capable  of
outputting the selection signal during the time when the sampling  pulse is
outputted from the flip-flop circuit 221 is the circuit  shown in Fig. 38B.
In Fig. 38B, the sampling pulse is outputted,  from the flip-flop circuit
224, and a column selection signal  is inputted into the first latch 225.
Then, the output of the  sampling pulse is terminated, and after the column
selection signal 60 7 APR 2006 was inputted into all the first latch 225,
signals of the first  latch 225 are transferred to the second latch 226
using the latch  for selection at the same time. Then, the selection signal
is  outputted from the second latch 226. Then, again, the sampling  pulse
is outputted from the flip-flop circuit 224, and the row  selection signal
is inputted into the first latch 225. However,  at that time and at the
same time, the selection signal continues  



to be outputted from the second latch 226. Therefore, each one  is capable
of being operated at the same time. Using the circuit indicated in the
above-described Fig.  37, 38, the setting operation of the current source
circuit is  also capable of being not in turn carried out, but carried out
at random. Moreover, the time period during .which the setting  operation
is carried out is also capable of being freely taken  for a long time. When
the setting operation of the current source  circuit is capable of being
carried out at random, a variety of  advantages will occur. For example, in
the case where the time  periods during which the setting operation is
capable of being  carried out are interspersed in one frame, if an optional
column  is capable of being selected, the degree of freedom is raised,  and
the-time period of the setting operation is capable of being  taken for a
long time. For example, in the time periods during  which the setting
operation is capable of being carried out and  which are interspersed in
one frame, the setting operation of  the current source circuit is capable
of being carried out by  one column fully using the time period. If the
current source circuit of an optional column is not 61 7 APR 2006 capable
of being specified, and if the rows from the first row  to the final row
must be in turn specified, the time period of  the setting operation per
one column is shortened. This is the  reason why the time period of the
setting operation is shortened  since in a certain determined time period,
the setting operation  must be carried out with respect to the current
source circuit  from the first column to the final column. As a result, the
setting  



operation is not capable of being sufficiently carried out. As the other
advantages, the influence of the leak of the  charge in a capacity element
disposed within the current source  circuit 420 (for example, in Fig. 6A,
corresponding to a capacity  element 103, in Fig. 6B, corresponding to a
capacity element 123,  in Fig. 6B, corresponding to a capacity element 107
or the like)  is capable of being overshadowed. In the case where the leak
of  the charge in turn occurs column by column, the influence is easily
seen, but in the case where it occurs at random, it is not easily  seen to
human eyes. It should be noted that a capacity element is disposed in  the
current source circuit 420. However, a capacity element may  be substituted
with a gate capacity of a transistor. In the  foregoing capacity element,
the charge is accumulated by the  setting operation of the current source
circuit. Ideally, the  setting operation of the current source circuit may
be carried  out only once at the time when the electric source is inputted.
Specifically, when the signal line drive circuit is operated,  during the
first time period of the operation, it may be carried  out once. Because
the charge amount accumulated in a capacity 62 7 APR 2006 element is not
required to change by the operation state, the  time and the like, and it
is not changed. However, in reality,  a variety of noises are entered into
a capacity element or the  leak current of the transistor connected to the
capacity element flows. As a result, the charge amount accumulated in the
capacity  element may be changed accompanying with the time elapse. When
the charge amount is changed, the current outputted from the current  



source circuit, that is, the current inputted into the pixel is  also
changed. As a result, the brightness of the pixel is also  changed. Then,
for the purpose that the charge accumulated in  the capacity element does
not vary, the setting operation of the  current source circuit is carried
out periodically in a certain  cycle, the charge is refreshed, and the
changed charge is again  restored to the original, the necessity occurs
that the correct  amount of the charge must be again stored. Supposing the
case where the variation amount of the charge  accumulated in a capacity
element is large, the relevant charge  is refreshed by carrying out the
setting operation of the current  source circuit, the changed charge is
again restored to the original,  and the correct amount of the charge is
again stored, accompanying  with this, the variation of the current amount
that the current  source circuit outputs becomes also large. Therefore,
when the  setting operation is in turn carried out from the first row, the
variation of the current amount that the current source circuit outputs may
cause the display disturbance to the extent that it  is capable of being
visibly recognized. Specifically, the change  of the brightness of the
pixel which in turn occurs from the first 63 7 APR 2006 row may cause the
display disturbance to the extent that it is  capable of being visibly
recognized. In this case, if the setting  operation is not in turn carried
out from the first row, but carried  out at random, the variation of the
current amount that the current  source circuit outputs is capable of being
overshadowed. In this  way, by selecting a plurality of wirings at random,
a variety  of advantages will occur. 



On the other hand, in the case where the configuration shown  in Fig. 6C-E
is employed for the current source circuit 420, since  the setting
operation and the input operation are capable of being  carried out at the
same time, it is sufficient if the usual shift  register capable of in turn
selecting from the first column to the final column is disposed. Moreover,
in Fig. 3B, although the setting operation is  carried out column by
column, it is not limited by this. As shown  in Fig. 39, the setting
operation may be carried out on a plurality  of columns at the same time.
Here, that the setting operation  is carried out on a plurality of columns
at the same time is referred  to as polyphasing. It should be noted that in
Fig. 39, although  two pieces of the constant current source for reference
109 are  disposed, the setting operation might be carried out from the
constant current source for reference separately disposed with  respect to
these two pieces of the constant current source for  reference. Now, the
detailed configuration of the constant current  circuit 414 shown in Fig.
38 is shown in Fig.. 40, Fig. 41. Fig.  40 shows a circuit for applying
that of Fig. 6C to the portion 64 7.APR 2006 of the current source circuit.
Fig. 41 shows a circuit for applying  that of Fig. 6A to the portion of the
current source circuit. So far, the case of line sequential drive has been
described.  Subsequently, hereinafter, the case of dot sequential drive
will  be described. In Fig. 42A, the sampling of a video signal supplied to
the video line is carried out according to the timing of the sampling  



pulse supplied from the second shift register 411. Moreover, the  setting
of the current source circuit 420 is carried out according  to the timing
of the sampling pulse supplied from the first shift  register 415. In this
way, in the case where it has the configuration  of Fig. 42A, the dot
sequential drive is carried out. It should be noted that in the case where
only during the  time when the sampling pulse is outputted and the video
signal  is supplied from the video line, the switch 101 (signal current
control switch) is turned to be ON-state, and when the sampling  pulse is
not outputted and the video signal is not supplied from  the video line,
the switch 101 (signal current control switch)  is turned to be OFF-state,
it is not correctly operated. Because  in the pixel, the switch for
inputting the current remains to  be. ON-state. In this state, when the
switch 101 (signal current  control switch) is turned to be OFF-state,
since the current is  not inputted into the pixel, the signal is. not
correctly capable of being inputted. Hence, in order to be capable of
keeping the video signal  supplied from the video line and maintaining the
state of the  switch 101 (signal current control switch), the latch circuit
65 7 APR.2006 452 Is disposed. The latch circuit 452 may be configured only
with a simple capacity. element and a switch, or may be configured  with a
SRAM circuit. In this way, the sampling pulse is outputted,  a video signal
is in turn supplied column by column from the video  line, the switch 101
(signal current control switch) is turned  to be ON-state or to be
OFF-state based on its video signal, and  the dot sequential drive is
capable of being realized by controlling  



the supply of the current to the pixel. However, in the case where the
columns from the first column  to the final column are in turn selected, on
the columns nearby  the first column, the time period for inputting the
signal to  the pixel is long. On the other hand, on the columns nearby the
final column, even when the video signal has been inputted, soon, the pixel
of the next line is selected. As a result, the time  period during which
the signal is inputted into the pixel is  shortened. In such a case, as
shown in Fig. 42B, the time period  during which the signal is inputted
into the pixel is capable  of being lengthened by dividing the scan line
disposed in the  pixel 402 at the center. In this case, one piece of scan
line drive circuit is disposed on the left side and right side of the
pixel section 402, respectively, and the pixel is driven using  the
relevant scan line drive circuit. If doing in such a way, even the pixels
disposed on the same column, the pixel on the  right side and the pixel on
the left side are capable of shifting the time period that the signal is
inputted. In Fig. 42C, the  output waveform of the scan line drive circuits
disposed on the  right side and left side of the first line and second line
and 66 7 APR 2006 a start pulse (S2-SP) of the second shift register 411 is
shown.  By operating as the waveform described in Fig. 42C, even the pixel
on the left side is capable of lengthening the time period during  which
the signal is inputted into the pixel, the dot sequential  drive is
facilitated to carry out. It should be noted that the setting operation of
the current  source circuit 420 may be carried out by an optional times
with  



an optional timing to a current source circuit disposed on an  optional
column regardless of whether it is the line sequential  drive or the dot
sequential drive. However, ideally, as far as  the predetermined charge is
kept in a capacity element connected  between gate/source of the transistor
disposed in the current  source circuit 420, it may be carried out only
once when the setting  operation is carried out. Or, it may be carried out
in the case  where the predetermined charge kept in a capacity element has
been discharged (varied). Moreover, as for the setting operation  of the
current source circuit 420, the setting operation of the  current source
circuit 420 of all, the columns may be carried out  even if it takes for
any long time period. Specifically, the setting  operation of the current
source circuit 420 of all the columns  may be carried out within one frame
time period. Or, within one  frame time period, the setting operation is
carried out to the  several columns of the current source circuits 420, as
a result  of this, taking for over several frame time period, the setting
operation of all the columns of the current source circuits 420  may be
carried out. Moreover, in the present embodiment, the case where one 67 7
APR 2006 current source circuit is disposed on each column has been
described above, but the present inventionis not limited to this,  and a
plurality of current source circuit may be disposed. Then, as an example,
the case where that of Fig. 2 is applied  to the portion of the current
source circuit of Fig. 3B is considered.  The detailed configuration of the
constant current circuit 414 in that case is shown in Fig. 43. Here, Fig.
43 shows a circuit  



for applying that of Fig. 6A to the portion of the current source  circuit.
In the configuration shown in Fig. 43, the setting  operation can be
carried out to one of the current source, and  at the same time, the other
current source can carry out the input  operation, by controlling the
control line. Moreover, the present invention provides a signal line drive
circuit in which two shift registers (first and second shift  registers.)
are provided. As for these first and second shift  registers, one is a
current source circuit, the other is a circuit  for controlling the video
signal, that is, a circuit for making  an image display, controlling, for
example, a latch circuit, a  sampling switch and the switch 101 (signal
current control switch) and the like. Then, it is possible that the
operation of the first  and second shift registers are independently
carried-out,  necessarily it is possible that the setting operation of the
current  source circuit and the operation of the image display are
independently carried out. Since the setting operation: of the  current
source circuit is capable of being precisely carried out when it is carried
out by taking an enough time, a configuration  of the present invention in
which the current source circuit and 68 7 APR 2006 the latch circuit are
capable of being independently operated  is very effective. Moreover, as
for a current source circuit in a signal  line drive circuit of the present
invention, the layout  diagram is shown in Fig. 57, and corresponding
circuit diagram  is shown in Fig. 58. It should be noted that the present
embodiment is  



capable of being optionally combined with Embodiments 1-3. Embodiment 5 In
this embodiment, the detailed structure and operation  of the signal line
driver circuit 403 shown in Fig. 15(A) will  be described. In this
embodiment, a description is made of  the signal line driver circuit 403
used in the case of  performing 3-bit digital gradation display. Fig. 4 is
a schematic view of the signal line driver  circuit 403 in the case of
performing the 3-bit digital  gradation display. The signal line driver
circuit 403  includes a first shift register 415, a second shift register
411, a first latch circuit 412, a second latch circuit 413,  and a constant
current circuit 414. The operation will be briefly described below. The
first  shift register 415 and the second shift register 411 are  formed
using a plurality of flip-flop circuits (FF), and is  input with a clock
signal (S-CLK, (S1-CLK, 52-CLK)), a start  pulse (S-SP (Sl-SP, S2-SP)), and
an inverted clock signal (S- CLKb (Sl-CLKb, S2-CLKb)). In accordance with
the timing of  these signals, sampling pulses are sequentially output
therefrom. 69 7 APR 2006 The sampling pulses, which have been output from
the first  shift register 415, are input to the constant current circuit
414. The sampling pulses, which have been output from the shift  register
411, are input to the first latch circuit 412. 3-bit  digital video signals
(Digital Data 1 to Digital Data 3) have  been input to the first latch
circuit 412, and a video signal  



is retained in each column in accordance with the timing at which  the
sampling pulse is input. In the first latch circuit 412, upon completion of
video-signal retaining in columns to the last column, during a  horizontal
return period, a latch pulse is input to the second  latch circuit 413, and
the 3-bit digital video signals (Digital  Data 1 to Digital Data 3)
retained in the first latch circuit  412 are transferred in batch to the
second latch circuit 413.  Then, the 3-bit digital video signals (Digital
Data 1 to Digital  Data 3) for one line, which are retained in the second
latch circuit  413, are input to the constant current circuit 414 at a
time. While the 3-bit digital video signals (Digital Data 1to  Digital Data
3) retained in the second latch circuit 413 are input  to the constant
current circuit 414, sampling pulses are again  -output in the shift
register 411. Thereafter, the operation is  iterated, and video signals for
one frame are thus processed. There is a case where the constant current
circuit 414 plays  a role of converting a digital signal into an analog
signal. In  the constant current circuit 414, a plurality of current source
circuits 420 are provided. Fig. 5 is a schematic view of the  signal line
driver circuit related to the three signal lines in 70 7 APR 2006 i -th to
(i+2)-th columns. Note that Fig. 5 shows the case where a reference
constant  current source 109 corresponding to each bit is arranged.  Each
current source circuit 420 has a terminal a, a terminal b, and a terminal
c. The current source circuit 420 is controlled  by a signal input from the
terminal a. Further, current is supplied  



via a terminal b from a reference constant current source 109  connected to
a current line. Switches (signal current control switches) 111 to 113 are
providedbetween the current source circuit  420 and a pixel connected to a
signal line Sn, and the switches (signal current control switches) ill to
113 are controlled by  1-bit to 3-bit video signals. In the case where the
video signal  is a bright signal, a current is supplied from the current
source  circuit to the pixel. On the contrary, in the case where the  video
signal is a dark signal, the switches (signal current control switches) 111
to 113 are controlled not to supply current to the  pixel. That is, the
current source circuit 420 has a capability of flowing a predetermined
current, and the switches (signal  current control switches) iii to 113
control whether the current is supplied to the pixel or not. Referring to
Fig. 5, the current lines and the reference  constant current sources are
disposed in correspondence with  respective bits. The sum of the values of
currents supplied from  the current sources of the respective bits is
supplied to the  signal lines. That is, the constant current circuit 414
also  has a function of digital-analog conversion. Note that the setting
signal input from the terminal a 71 corresponds to the sampling pulse
supplied from the first shift  register 415. In the present invention,
setting of the current  source circuit 420 is performed in accordance with
the sampling  pulse supplied from the first shift register. In this
embodiment,  because of a description with reference to an example of the
case  of performing 3-bit digital gradation display, three current  source
circuits 420 are provided for each column. When signal  



currents supplied from the three current source circuits 420 connected to
one signal line are set to a ratio of 1 : 2 : 4,  the current magnitude can
be controlled at 23 = 8 levels. In the signal line driver circuit shown in
Fig. 5, although  dedicated reference constant current sources 109 are
respectively  disposed for the 1-bit to 3-bit, the present invention is not
limited to this. As shown in Fig. 44, reference constant current  sources
109 the number of which is smaller than the number of  bits may be
disposed. For example, it may be such that only the  reference constant
current source 109 for the most significant bit (3-bit in this case) is
disposed; one current source circuit  selected from a plurality of current
source circuits disposed  in one column is set; and using the current
source circuit for  which the setting operation has already been performed,
the  .operation is performed for other current source circuits. In  other
words, the current source circuit for which the setting  operation has
already been performed may be used to share setting  information. For
example, a setting operation is performed only for a 3-bit current source
circuit 420. Then, using the current source 72 7 APR 2006 circuit 420 for
which the setting operation has been performed,  information is shared
among other 1-bit and 2-bit current source  circuits 420. More
specifically, among current source circuits  420, the gate terminal of each
current-supplying transistor  (corresponding to a transistor 102 in Fig.
6(A)) is connected,  and also the source terminal is connected. As a
result,  gate-source voltages of information-sharing transistors  



(current-supplying transistors) become identical. Referring to Fig. 44, the
setting operation is performed  not for the current source circuits of the
least significant bit (1-bit in this case), but for the current source
circuits of the  most significant bit (3-bit in this case). Thus, when the
setting  operation is performed for the current source circuits of a
greater-value bit, the influence of variation in characteristics  of
inter-bit current source circuits can be reduced. Suppose  the setting
operation is performed for the current source circuits  of the least
significant bit (1-bit in this case), information  related to the setting
operation performed for the current source  circuits of the least
significant bit is shared among the current source circuits of the upper
bits. In this case, when the  characteristics of the respective current
source circuits vary,  the values of currents of the upper bits lack
precision. This  is because since upper-bit current source circuits produce
outputs  having great current values, even when a small variation has
occurred in their characteristics, the influence of the variation  is
magnified, and also output current values are also varied great.  In
contrast, in the case where the setting operation is performed 73 7 APR
2006 for the current source circuits of the most significant bit (3-bit  in
this case), information related thereto is shared among the  current source
circuits of the lower bits. Even when the  characteristics of the
respective current source circuits have  varied, since output current
values are small, differences in  the current value due to variation are
small; and the influence  is small. 



The structure of the current source circuit 420 may be  arbitrarily adopted
among structures shown in Figs. 6, 7, 32,  33, and 35. The current source
circuit 420 can be adopted not  only single structure but also plural
structures. Meanwhile, as shown in Fig. 6(C), when the current source
circuit 420 includes the structure having a current mirror circuit,  the
structure may be alternatively such that the gate electrodes of transistors
in the current source circuit 420 are commonly  connected, as shown in
Figs. 23 and 24. Hereinafter, the structure of the constant current circuit
414 shown in Figs. 4, 5, and 44 are illustrated in Fig. 23, 24,  and 45 in
detail. In a current source circuit 420 provided in each column  shown in
Figs 23, 24, and 45, whether or not a predetermined signal  current Idata
is output to the signal line Si (1 s 1:5 n) is controlled  according to
High or Low information contained in a 3-bit digital  video signal (Digital
Data 1 to Digital Data 3) input from a second  latch circuit 413. Fig. 45
is a circuit diagram in the case where the current  source circuit of Fig.
6(A) is disposed in the signal line driver 74 7 APR 2006 circuit shown in
Fig. 5. In Fig. 45, the setting operation is  performed with transistors A
to C being turned OFF. This is for preventing a current leakage.
Alternatively, switches may be  disposed in series with the transistors A
to C, in which the switches  are turned OFF in the setting operation.
Illustrated in Figs. 23 and 24 are cases where the reference  constant
current sources 109 the number of which is fewer than  



the number of bits are disposed. Fig. 23 is a circuit diagram  in the case
where the current source circuit of Fig. 6 (C) is disposed  in the signal
line driver circuit shown in Fig. 44. Fig. 24 is a circuit diagram in the
case where the current source circuit  of Fig. 6(A) is disposed in the
signal line driver circuit of  Fig. 44. In Fig. 23, the current source
circuit 420 includes  transistors 180 to 188 and a capacitor device 189. In
this  embodiment, the transistors 180 to 188 are all of n-channel type. A
1-bit digital video signal is input to a gate electrode  of the transistor
180 from the second latch circuit 413. One of a source region and a drain
region of the transistor 180 is  connected to the source signal line (Si) ,
and the other is connected  to one of a source region and a drain region of
the transistor  183. A 2-bit digital video signal is input to a gate
electrode  of the transistor 181 from the second latch circuit 413. One  of
a source region and a drain region of the transistor 181 is  connected to
the source signal line (Si), and the other is connected  to one of a source
region and a drain region of the transistor 75 7 APR 2006 184. A 3-bit
digital video signal is input to a gate electrode  of the transistor 182
from the second latch circuit 413. One  of a source region and a drain
region of the transistor 182 is  connected to the source signal line (Si) ,
and the other is connected  to one of a source region and a drain region of
the transistor  185. 



One of the source region and the drain region of each of  the transistors
183 to 185 is connected to Vss, and the other  is connected to one of the
source region and the drain region  of each of the transistors 180 to 182.
One of a source region  and a drain region of the transistor 186 is
connected to Vss,  and the other is connected to one of a source region and
a drain  region of the transistor 188. A sampling pulse is input from the
first shift register  415 to the gate electrodes of the transistors 187 and
188. One  of the source region and the drain region of the transistor 187
is connected to one of the source region and the drain region  of the
transistor 186, and the other is connected to one of  electrodes of a
capacitor device 189. One of the source region  and the drain region of the
transistor 188 is connected to a current  line 190, and the other is
connected to one of the source region  and the drain region of the
transistor 186. One of the electrodes of the capacitor device 189 is
connected  to the gate electrodes of the transistors 183 to 186, and the
other electrode is connected to Vss. The capacitor device 189  plays a role
of retaining the gate-source voltages of the 76 7 APR 2006 transistors 183
to 186. In the current source circuit 42.0, when the transistor 187  and
the transistor 188 are turned ON, a current flows to the  capacitor device
189 from a reference constant current source  (not shown) connected to the
current line 190. At this time,  the transistors 180 to 182 are OFF. Charge
is then gradually accumulated in the capacitor device  



189, and an potential difference begins to occur between both the
electrodes. When the potential difference between both the  electrodes has
reached Vt, the transistors 183 to 186 are turned  ON. The charge
accumulation continues until the potential difference between both the
electrodes, that is, each gate-source  voltage of the transistors 183 to
186 increases up to a desired voltage. In other words, the charge
accumulation continues until  the transistors 183 and 186 each reach a
voltage that allows to  the signal current to flow. Upon completion of the
charge accumulation, the transistors  183 and 186 are fully turned ON.
Subsequently, in the current source circuit 420,
conductivity/non-conductivity of the, transistors 180 to 182 is  selected
according to the 3-bit digital video signal. For example,  when all the
transistors 180 to 182 are turned to the conductive  state, the current
supplied to the signal line (Si) corresponds to the sum of the drain
current of the transistor 183, the drain  current of the transistor 184,
and the drain current of the  transistor 185. When only the transistor 180
has been turned 77 7 APR 2006 to the conductive state, only the drain
current of the transistor  183 flows to the signal line (Si). As described
above, the gate terminals of the transistors  183 to 185 are connected,
whereby setting-operation information  can be shared. Here, the
setting-operation information is shared  among the transistors disposed in
the same column, but the present  invention is not limited to this. For
example, the  



setting-operation information may be shared also with transistors  in a
different column. That is, the transistor gate terminals  may be connected
to the different column transistors. Thus, the  number of current source
circuits to be set can be reduced.  Consequently, time required for the
setting operation can be  reduced. In addition, since the number of
circuits can be reduced,  the layout area can be made small. In Fig. 24,
the setting operation is perf ormed for the current  source circuit with
the transistors 182 being turned OFF. This  is for preventing a current
leakage. Further, Fig. 46 is a circuit  diagram of a current source circuit
in the case where a switch  203 is disposed in series with the transistor
182 in the structure  of Fig. 24. Referring to Fig. 46, the switch 203 is
turned OFF  in the setting operation, and is turned ON in other time. At
this event, in Figs. 23, 24, and 46, when the drain current  of the
transistor 183, the drain current of the transistor 184,  and the drain
current of the transistor 185 are set to a ratio  of 1 ; 2 ; 4, the current
magnitude can be controlled at 23 8 levels. Thus, when design is performed
with the valqes of W  (channel width)/L (channel length) of the transistors
183 to 185 78 7 APR 2006 set to 1 : 2 : 4, the respective ON currents are
set to 1 : 2  4. Fig. 24 shows the current source circuit 420 having a
circuit  structure different from that of Fig. 23. The current source
circuit 420 in Fig. 24 is structured such that a switch 191 and  a switch
192 are disposed to replace the transistors 186 to 188. The current source
circuit 420 shown in Fig. 24 is similar  



in operation to the current source circuit 420 shown in Fig. 23  except the
point in that when the switches 191 and 192 are turned  ON, a current flows
to the capacitor device 189 via the transistor  185 from the reference
constant current source (not shown)  connected to the current line 190.
Thus, a description thereof  will be omitted in this embodiment. Meanwhile,
in this embodiment, while all the transistors  contained in the current
source circuit 420 shown in Fig. 23,  24, or 46 are of n-channel type, the
present invention is not  limited to this. P-channel transistors may also
be used.  Operation of the current source circuit 420 in the case of using
the p-channel transistors is similar to the operation described  above
except the point in that the direction in which a current  flows is changed
and the point in that the capacitor device is  connected to not Vss but
Vdd. Thus, a description thereof will  be omitted. . When using the
p-channel transistors, the case where Vss  is not replaced with Vdd, that
is, the case where the current-flow  direction is not changed can be easily
applied with the comparison  between Fig. 6 and Fig. 7. 79 7 APR 2006 One
current source circuit for each bit is disposed for  each signal line in
Fig. 5. However, as shown in Fig. 2, a plurality  of current source
circuits may be disposed for each signal line.  The diagram at this time is
shown in Fig. 47. Similarly, although  one constant current source 109 is
disposed for each bit in the  structure of Fig. 44, the constant current
source 109 may be shared  by the plurality of bits, as shown in Fig. 48. 



Note that, in this embodiment, the description has been  made of the
structures and operations of the signal line driver  circuits in the case
where the 3-bit digital gradation display  is carried out. However, the
present invention is not limited  to the 3-bit. It is possible that signal
line driver circuits  corresponding to arbitrary number of bits are
designed with  reference to this embodiment, thereby performing display
with an arbitrary number of bits. In addition, this embodiment may  be
arbitrarily combined with Embodiments 1 to 4. Further, with reference to
this embodiment, for example,  multi phases and dot-sequential drive can be
easily realized when  performing display with an arbitrary number of bits.
The setting  operation is not necessary sequentially performed for the
current  source circuits in the columns from the first column, and the
setting operation can be performed at random for the current source
circuit. In that case, the decoder circuit shown in Fig. 37 and  circuits
shown in Figs. 38(A), 38(B) can be used. Embodiment 6 The constant current
source for reference 109 for supplying 80 7 APR 2006 the current to the
current source circuit may be integrally formed  with a signal line drive
circuit on the substrate, or is disposed  to the exterior of the substrate
using IC or the like. In the  case where these are integrally formed on the
substrate, it may  be formed with any one of the current source circuits
shown in  Fig. 6-Fig 8 and Fig. 31-Fig. 35. Or, simply one piece of
transistor  is disposed, which may control the current value corresponding
to the voltage applied to the gate. In the present Embodiment,  



an example of the current source for reference 109 will be described
below. In Fig. 25, as an example, the simplest case is shown.
Specifically, this is a method in which the voltage of the gate  is
adjusted by applying the voltage to the gate of the transistor,  and the
case where 3 pieces of current line are required is shown.  If only one
piece of the current line is required, the current  lines corresponding to
the transistors 1840, 1850 may be simply  deleted from the configurations
shown in Fig. 25. In Fig. 25,  the largeness of the current is controlled
by adjusting the gate  voltage applied to the transistors 1830, 1840 and
1850 from the  exterior via the terminal f. It should be noted that at this
time,  when it is designed by making W/L values of the transistors 1830,
1840 and 1850 into the ratio of 1: 2:4, the ratio of the ON-state  current
becomes 1: 2: 4. Next, in Fig. 26A, the case where the current is supplied
from the terminal f is'illustrated. As shown in Fig. 25, in the  case where
it is adjusted by applying the voltage to the gate,  the current value of
the transistor may vary by the temperature 81 7 APR 2006 characteristics or
the like. However, as in Fig. 26A, when it  is inputted by means of the
current, its influence is capable  of being suppressed. It should be noted
that in the case of the configurations  shown in Fig. 25, Fig. 26A, during
the time when the current is  passed through the current line, it is
necessary to continue to  input the voltage or current from the terminal f.
However, in  the case where it is not necessary to pass the current through



the current line, it is not necessary to input the voltage or  current from
the terminal f. Moreover, as shown in Fig. 26B, switches 1870, 1880, and  a
capacity element 1890 may be added to the configuration of Fig.  26A. Then,
even when the current is supplied to the current line,  it is possible to
stop the supply (supply of the current or voltage  inputted from the
terminal f) from the IC for reference, the  consuming power becomes
smaller. It should be noted that in Fig.  25, Fig. 26, it has shared the
information with the other transistor  for current source disposed at the
constant current source for  reference. Specifically, the gates of
transistors 1830, 1840 and  1850 were connected to each other. Hence, in
Fig. 27, the case where the setting operation  is carried out to the
respective current source circuits is shown.  In Fig. 27, the current is
inputted from the terminal f, and the  timing is controlled by the signal
supplied from the terminal  e. It should be noted that the circuit shown in
Fig. 27 is an  example to which the circuit of Fig. 6A is applied.
Therefore,  the setting operation and the input operation are not carried
82 7 APR 2006 out at the same time. Therefore, in the case of this circuit,
it is necessary that the setting operation with respect to the  constant
current source for reference is carried out at the timing  when the current
is not required to pass the current through the current line. In Fig. 28,
an example of the constant current source for  reference 109 which has been
polyphased is shown. Specifically,  it corresponds to the current source
for reference 109 to which  



the configuration shown in Fig. 39 is applied. In the case of  being
polyphased, the circuits of Fig. 25, Fig. 26 and Fig. 27  may be applied.
However, since the current values supplied to  the current lines are the
same, as shown in Fig. 28, when the  setting operation is carried out with
respect to the respective  current source circuits using one current, the
number of currents  inputted from the exterior can be reduced. It should be
noted that the present Embodiment is capable  of being optionally combined
with Embodiments 1-5. Embodiment 7 In the above embodiments, primarily, the
case where the  signal current control switch exist has been described. In
this  embodiment, a description will be made of a case where the signal
current control switch is not provided, that is, a case where  a current
(constant current) disproportional to a video signal  is supplied to a
wiring different from a signal line. In this  case, the switch 101 (signal
current control switch) does not need to be disposed. 83 7 APR 2006 Note
that the case where the signal current control switch  does not exist is
similar to the case where the signal current  control switch.exists ,
except for the absence of the signal current  control switch. Thus, the
case will be briefly described, and  descriptions of the similar portions
will be omitted here. For comparison with the case where the signal current
control  switch is disposed, Fig. 29 shows a structure corresponding to
Fig. 1, and Fig. 30 shows a structure corresponding to Fig. 2.  Fig. 49(A)
shows a structure corresponding to Fig. 3(B).  



According to the structures shown in Figs. 1, 2, and 3B, the signal
current control switch is controlled by the video signal to output  the
current to the signal line. In the structure shown in Figs.  29, 30, and
49A, however, the current is output to a pixel current  line, and the video
signal is output to the signal line. A schematic view of the pixel
structure in the above case  is shown in Fig. 49(B). Next, a pixel
operating method will be  briefly described. First, when a switching
transistor is ON,  a video signal is passed through a signal line, is input
to a  pixel, and is then stored into a capacitor device. A driving
transistor is turned ON or OFF depending on the value of the video  signal.
On the other hand, a current source circuit has a  capability of flowing a
constant current. Hence, when the driving  transistor is ON, the constant
current flows to a light emitting  device, and the light emitting device
emits light. When the  driving transistor is OFF, since no current flows to
the light  emitting device, the light emitting device does not emit light.
In this manner, an image is displayed. In this case, however, 84 only two
states, namely, emission or non-emission, can be displayed.  For this
reason, multi-gradation is implemented using, for example,  a time
gradation method and area gradation method. Note that, for the portion of
the current source circuit,  any one of circuits of, for example, Figs. 6
to 8, and 31 to 35  is used. The setting operation may be performed to
enable the  current source circuit to be flown with a constant current.
When  performing the setting operation for the current source circuit  of
the pixel, the operation is performed by inputting the current  through a
pixel current line. The setting operation for the  



current source circuit of the pixel may be performed an arbitrary  number
of times at arbitrary time and an arbitrary timing. The  setting operation
for the current source circuit of the pixel  can be performed completely
independent of an operation for  displaying an image. Preferably, the
setting operation is  performed when charge stored in the capacitor device
provided  in the current source circuit leaks. Next, the detailed structure
of a constant current circuit  414 of Fig. 49(A) is shown in Fig. 50. Shown
in Fig. 50 is the  circuit in the case where Fig. 6(A) is applied to the
portion  of a current source circuit. In addition, a case is considered  in
which Fig. 30 is applied to the portion of the current source  circuit of
Fig. 49(A). The detailed structure of the constant  current circuit 414 in
the above case is shown in Fig. 51. Here,  Fig. 51 shows a circuit in the
case where Fig. 6(A) is applied  to the portion of the current source
circuit. In the structure  shown in Fig. 51, the setting operation is
performed for one of 85 7 APR 2006 the current sources by controlling a
control line, and the input  operation can be simultaneously performed with
the other current  source. Note that the case where the signal current
control switch  does not exist is similar to the case where the signal
current  control switch exists, except f or the absence of the signal
current  control switch. Thus, a detailed description thereof will be
omitted. This embodiment maybe arbitrarily combined with Embodiments  I to
6. 



Embodiment 8 The present Embodiment of the present invention will be
described below with reference to Fig. 52. In Fig. 52A, the signal  line
drive circuit is disposed above the pixel section, the constant  current
circuit is disposed below the pixel section, the current  source A is
disposed in the foregoing signal line drive circuit,  and the current
source B is disposed in the constant current circuit.  Supposing that the
currents supplied form the current sources  A, B are IA, IB, and the signal
current supplied to the pixel  Is I data, the equation IA = IB + I data is
held. Then, when the  si-gnal current is written into the pixel, it is set
so that the  current is supplied from both the current sources A and B. At
this time, when IA and IB are enlarged, thereby capable of  accelerating
the writing speed of the signal current with respect  to the pixel. At this
time, the setting operation of the current source 86 7 APR 2006 B is
carried out using the current source A. The current that  the current of
the current source B has subtracted from the current  of the current source
A flows through the pixel. Therefore, a  variety of influences such as
noise or the like can be reduced  by carrying out the setting operation of
the current source B  using the current source A. In Fig. 52B, the constant
current source for reference  (hereinafter, referred to as constant current
source) C, E is  disposed above and below the pixel section. Then, the
setting  operation of the current source circuit disposed in the signal
line drive circuit and constant current circuit is carried out  



using the current sources C, E. The current source D corresponds  to the
current source setting the current sources C, E, and the  current for
reference is supplied from the exterior. It should be noted that in Fig.
52B, the constant current  circuit disposed below the pixel section may be
made a signal  line drive circuit, thereby capable of disposing the signal
line  drive circuits at both above and below. Then, each of them takes
charge of control of the upper portion and lower portion of the  screen
(the whole of the pixel section) in half. By doing it in  this way, the
pixels can be controlled by two lines simultaneously.  Therefore, it is
possible that it takes a long time to carry out  the setting operation
(signal input operation) to the current  source of the signal line drive
circuit, the pixel, the current source of the pixel and the like.
Therefore, the setting is capable  of being more precisely carried out. The
present Embodiment is capable of being optionally 87 7 APR 2006 combined
with Embodiments 1-7. Example 1 In this example, the time gradation method
will be described  in detail by using Fig. 14. In display devices such as
liquid  crystal display devices and light emitting devices, a frame
frequency is normally about 60 Hz. That is, as shown in Fig.  14(A), screen
rendering is performed about 60 times per second.  This enables flickers
(flickering of a screen) not to be recognized  by the human eye. At this
time, a period during which screen  rendering is performed once is called
one frame period. As an example, in this example, a description will be
made  



of a time gradation method disclosed in the publication as Patent  Document
1. in the time gradation method, one frame period is divided into a
plurality of subframe periods. In many cases,  the number of divisions at
this time is identical to the number  of gradation bits. For the sake of a
simple description, a case  where the number of divisions is identical to
the number of  gradation bits is shown. Specifically, since the 3-bit
gradation  is employed in this example, an example is shown in which one
frame period is divided into three subframe periods SF1 to SF3  (Fig.
14(B)). Each of the subframe periods includes an address (writing)  period
Ta and a sustain (light emission) period (Ts). The address  period is a
period during which a video signal is written to a  pixel, and the length
thereof is the same among respective subframe  periods. The sustain period
is a period during which the light 88 7 APR 2006 emitting device emits
light or does not emit light in response  to the video signal written in
the address period. At this time,  the sustain periods Tsl to Ts3 are set
at a length ratio of Tsl  Ts2 : T93 = 4 : 2 : 1. More specifically, the
length ratio of  n sustain periods is set to 201 : 2( 2) 21 2. Depending
on which one of the sustain periods a light emitting device performs
emission or non-emission in, the length of the period during which each
pixel emits light in one frame period is determined, and the gradation
representation is thus performed. Next, a specific operation of a pixel
employing the time  gradation method will be described. In this example, a
description thereof will be made referring to the pixel shown  



in Fig. 16(B). A current input method is applied to the pixel shown in Fig.
16(B). First, the following operation is performed during the  address
period Ta. A first scanning line 602 and a second scanning  line 603 are
selected, and TFTs 606 and 607 are turned ON. A current flowing through a
signal line 601 at this time is used  as a signal current Idata. Then, when
a predetermined charge has  been accumulated in a capacitor device 610,
selection of the first  scanning line 602 and the second scanning line 603
is terminated,  .and the TFTs 606 and 607 are turned OFF. Subsequently, the
following operation is performed in the  sustain period Ts. A third
scanning line 604 is selected, and  a TFT 609 is turned ON. Since the
predetermined charge that has  been written is stored in the capacitor
device. 610, the TFT 608  is already turned ON, and a current identical
with the signal 89 7 APR 2006 current Idata flows thereto from a current
line 605. Thus, a light  emitting device 611 emits light. The operations
described above are performed in each  subframe period, thereby forming one
frame period. According  to this method, the number of divisions for
subframe periods may  be increased to increase the number of display
gradations. Also,  the order of the subframe periods does not necessarily
need. to  be the order from an upper bit to a lower bit as shown in Figs.
14 (B) and 14 (C) , and the subframe periods may be disposed at random
within one frame period. In addition, the order may be variable  within
each frame period. Further, a subframe period SF2 of an m-th scanning line



is shown in Fig. 14(D). As shown in Fig. 14(D), in the pixel,  upon
termination of an address period Ta2, a sustain period Ts2  Is immediately
started. Next, the portion related to the current source circuit  of the
signal driver circuit, especially a driving method of the  portion related
to the setting operation will be described. Note that it is described in
the above embodiments that  the current source circuit has the method in
which a setting  operation and an-input operation can be simultaneously
performed  and the method in which these operations cannot be
simultaneously  performed.. In the. former current source circuit capable
of simultaneously performing the setting operation and the input
operation, the timing of conducting each operation is not  particularly
limited. This is also the same in the case where 90 7 APR 2006 a plurality
of current source circuits are arranged in one column  as shown in Fig. 2,
Fig. 44, or the like. However, in .the latter  current source circuit not
capable of simultaneously performing  the setting operation and the input
operation, the timing of  conducting the setting operation needs to be
devised. In the  case of adopting the time gradation method, the setting
operation  needs to be performed while the output operation is not
performed. For example, in the case of the structure of the driver portion
of Fig. 1 and the pixel with the structure of Fig. 16(B), the setting
operation needs to be conducted in the period except the  address period Ta
in any scanning line Ina pixel portion. Further,  in the case of the
structure of the driver portion of Fig. 30  



and the pixel with the structure of Fig. 49(B), the setting  operation of
the current source circuit arranged in the driver  portion needs to be
conducted in the period during which the setting operation is not conducted
for the current source circuit arranged  in the pixel. Note that, at this
time, a frequency of a shift register  that controls the current source
circuit may be set at a low speed  in some cases. Thus, the setting
operation of the current source  circuit can be performed for an enough
time with accuracy. Alternatively, the setting operation of the current
source  circuit may be performed at random by using the circuit shown  in
Figs. 37 to 39 or the like as the circuit (the first shift  register) for
controlling the current source circuit. Then, even if the periods during
which the setting operation can be performed  are dotted about one frame,
the periods are effectively utilized, 91 7 APR 2006 thereby being capable
of performing the setting operation.  Further, it may be such that the
setting operation for all the  current source circuits is not conducted in
one frame period but  conducted in several frame periods or more. From the
above, the  setting operation of the current source circuit can be
performed  for an enough time with accuracy. In the present invention,
independent operations of the  first shift register and the second shift
register can be fully  conducted by means of providing the first shift
register that  controls the current source circuit 420 and the second shift
register that controls the image display circuit. The second  shift
register is used when the input operation is performed,  



and the first shift register is used when the setting operation  is
performed. Then, the first shift register can be operated  at a low speed
while the second shift register is operated at  a high speed. Accordingly,
it is possible that the setting of  the current source circuit 420 spend as
much as time as it is  conducted precisely. Note that in the case of the
structure of  the driver portion of Fig. 1 and the pixel with the structure
of Fig. 16(B) , the input operation may be conducted in the period  during
which the scanning line in the pixel portion is selected  (address period
Ta). Further, in the case of the structure of  the driver portion of Fig. 1
and the pixel with the structure  of Fig. .49 (B) , the setting operation
of the current source circuit  arranged in the driver portion may be
conducted in the period  during which the setting operation is not
conducted for the current source circuit arranged in the pixel. 92 7 APR
2006 This example can be arbitrarily combined with Examples 1 to 8. Example
2 In the present Example, an example of the configuration  of the circuit
of the pixel provided in the pixel section will  be described below with
respect to Fig. 13 and Fig. 53. It should be noted that if the pixel has
the configuration  including the portion into which the current is
inputted, it can  be applied to any kind of pixel configurations. The pixel
of Fig. 13A has a signal line 1101, a first and  second scan lines 1102,
1103, a current line (electric source  line) 1104, a TFT for switching
1105, a TFT for maintaining 1106,  



a TFT for driving 1107, a TFT for converting and driving 1108,  a capacity
element 1109 and a light emitting device 1110. The  signal line 1101 is
connected to the current source circuit 1111. It should be noted that the
current source circuit 1111  corresponds to the current source circuit 420
disposed in the  signal line drive circuit 403. As for the pixel of Fig.
13A, the gate electrode of the  TFT for switching 1105 is connected to the
first scan line 1102,  the first electrode is connected to the signal line
1101, the  second electrode is connected to the first electrode of the TFT
for driving 1107, and the first electrode of the TFT for converting  and
driving 1108. The gate electrode of the TFT for maintaining  1106 is
connected to the second scan line 1103, the first electrode  is connected
to the signal line 1102, and the second electrode 93 7 APR 2006 is
connected to the gate electrode of the TFT for driving 1107  and the gate
electrode of the TFT for converting and driving 1108.  The second electrode
of the TFT for driving 1107 is connected  to the current line (electric
source line) 1104, the second  electrode of the TFT for converting and
driving 1108 is connected  to one of the electrodes of the light emitting
device 1110. The  capacity element 1109 is connected between the gate
electrode  and the second electrode of the TFT for converting and driving
1108, and maintains the voltage between the gate/source of the  TFT for
converting and driving 1108. The predetermined potentials  are inputted to
the current line (electric source line) 1104 and  the other electrode of
the light emitting device 1110, respectively,  and each has a potential
different from each other. 



It should be noted that the case of the pixel of Fig. 13A  corresponds to
the case where the circuit of Fig. 33B is applied  to the pixel. However,
since the directions that the currents  flow are different, the polarities
of the transistor are contrary.  The TFT for driving 1107 of Fig. 13A
corresponds to the TFT 126  of Fig. 33B, the TFT for converting and driving
1108 of Fig. 13A  corresponds to the TFT 122 of Fig. 33B and the TFT for
maintaining  1106 of Fig. 13A corresponds to the TFT 124 of Fig. 33B. The
pixel of Fig. 13B has a signal line 1151, a first and  second scan lines
1142, 1143, a current line (electric source  line) 1144, a TFT for
switching 1145, a TFT for maintaining 1146,  a TFT for converting and
driving 1147 a TFT for driving 1148,  a capacity element 1149 and a light
emitting device 11.40. The  signal line 1151 is connected to the current
source circuit 1141. 94 7 APR 2006 It should be noted that the current
source circuit 1141  corresponds to the current source circuit 420 disposed
in the  signal line drive circuit 403. As for the pixel of Fig. 13B, the
gate electrode of the  TFT for switching 1145 is connected to the first
scan line 1142,  the first electrode is connected to the signal line 1151,
the  second electrode is connected to the first electrode of the TFT  for
driving 1148, and the first electrode of the TFT for converting  and
driving 1148. The gate electrode of the TFT for maintaining  1146 is
connected to the second scan line 1143, the first electrode  is connected
to the first electrode of the TFT for driving 1148,  and the second
electrode is connected to the gate electrode of  the TFT for driving 1148
and the gate electrode of the TFT for  



converting and driving 1147. The second electrode of the TFT for
converting and driving 1147 is connected to the current line  (electric
source line) 1144, the second electrode of the TFT for  converting and
driving 1147 is connected to one of the electrodes  of the light emitting
device 1140. The capacity element 1149 is  connected between the gate
electrode and the second electrode  of the TFT for converting and driving
1147, and maintains the  voltage between the gate/source of the TFT for
converting and  driving 1147. The predetermined potentials are inputted to
the  current line (electric source line) 1144 and the other electrode  of
the light emitting device 1140, respectively, and each has  a potential
different from each other. It should be noted that the case of the pixel of
Fig. 13B  corresponds to the case where the circuit of Fig. 6B is applied
95 7 APR 2006 to the pixel. However, since the directions that the currents
flow are different, the polarities of the transistor are contrary.  The TFT
for converting and driving 1147 of Fig. 13B corresponds  to the TFT 122 of
Fig. 6B, the TFT for driving 1148 of Fig. 13B  corresponds to the TFT 126
of Fig. 6B and the TFT for maintaining  1146 of Fig. 13B corresponds to the
TFT 124 of Fig. 6B. The pixel of Fig. 13C has a signal line 1121, a first
scan  line 1122, a second scan line 1123, a third scan line 1135, a
current line (electric source line) 1124, a TFT for switching  1125, a
current line for pixel 1138, a TFT for deleting 1126,  a TFT for driving
1127, a capacity element 1128, a TFT for current  source 1129, a TFT for
mirror 1130, capacity element 1131, a TFT  for current input 1132, a TFT
for maintaining 1133, and a light  



emitting device 1136. The current line for pixel 1138 is connected  to the
current source circuit 1137. As for the pixel of Fig. 13C, the gate
electrode of the  TFT for switching 1125 is connected to the first scan
line 1122,  the first electrode of the TFT for switching 1125 is connected
to the signal line 1121, the second electrode of the TFT for  switching
1125 is connected to the gate electrode of the TFT for  driving 1127, and
the first electrode of the TFT for deleting  1126. The gate electrode of
the TFT for deleting 1126 is connected  to the second scan line 1123, the
second electrode of the TFT  for deleting 1126 is connected to the current
line (electric source  line) 1124. The first electrode of the TFT for
driving 1127 is  connected to one of the electrode of the light emitting
device  1136, and the second electrode of the TFT for driving 1127 is 96 7
APR 2006 connected to the first electrode of the TFT for current source
1129. The second electrode of the TFT for current source 1129  is connected
to the current line 1124. One of the electrodes of  the capacity element
1131 is connected to the gate electrode of  the current source TFT 1129 and
the gate electrode of the mirror  TFT 1130, and the other electrode is
connected to the current  line (electric source line) 1124. The first
electrode of the mirror  TFT 1130 is connected to the current line 1124,
and the second  electrode of the mirror TFT 1130 is connected to the first
electrode  of the current input TFT 1132. The second electrode of the
current  input TFT 1132 is connected to the current line (electric source
line) 1124, and the gate electrode of the current input TFT 1132  is
connected to the third scan line 1135. The gate electrode of  



the current maintaining TFT 1133 is connected to the third scan  line 1135,
and the first electrode of the current maintaining  TFT 1133 is connected
to the current line for pixel 1138, and  the second electrode of the
current maintaining TFT 1133 is  connected to the gate electrode of the
current source TFT 1129  and the gate electrode of the mirror TFT 1130. The
predetermined  potentials are inputted into the current line (electric
source  line) 1124 and the other electrode of the light emitting device
1136, respectively, and each has a potential different from each  other. It
should be noted that the current source circuit 1137  corresponds to the
current source circuit 420 disposed in the  signal line drive circuit 403.
It should be noted that the case of the pixel of Fig. 13C 97 7 APR 2006
corresponds to the case where the circuit of Fig. 6E is applied  to the
pixel of Fig. 49B. However, since the directions that the  currents flow
are different, the polarities of the transistors  are contrary. It should
be noted that the TFT for deleting 1126  has been added to the pixel of
Fig. 13C. The length of the lighting  time period is capable of being
controlled by the TFT for deleting  1126. The TFT for switching 1125 is in
charge of controlling the  supply of the video signal to the pixel. The TFT
for deleting  1126 is in charge of discharging the charge maintained in the
capacity element 1131. As for the TFT for driving 1127, the  conduction or
non-conduction is controlled according to the  charge maintained in the
capacity element 1131. The current source  



TFT 1129 and the mirror TFT 1130 form a current mirror circuit.  The
predetermined potentials are inputted into the other electrode  of the
current line 1124 and the light emitting device 1136, and  each has a
potential different from each other. Specifically, when the TFT for
switching 1125 is turned  ON, the video signal is inputted into the pixel
through the signal  line 1121 and stored in capacity element 1128. Then,
the TFT for  driving 1127 is turned ON or OFF depending on the value of the
video signal. Hence, in the case where the TFT for driving 1127  is turned
ON, a certain current flows through the light emitting  device and the
light emitting device. emits the light. In the case  where the TFT for
drive 1127 is turned OFF, the current does not  flow through the light
emitting device, and the light emitting  device does not emit the light. In
this way, an image is displayed. 98 7 APR 2006 It should be noted that the
current source circuit of Fig.  13C is configured with a current source TFT
1129, a mirror TFT  1130, a capacity element 1131, a current input TFT 1132
and a  maintaining TFT 1133. The current source circuit has the ability  of
passing a certain current. Into this current source circuit,  the current
is inputted through the current line for pixel 1138,  and the setting
operation is carried out. Therefore, even if the  characteristics of the
transistors configuring the current source  circuit varies, the variation
of the largeness of the current  supplied from the current source circuit
to the light emitting  device will not occur. The setting operation to the
current source  circuit of the pixel can be carried out regardless of the
operations  of the TFT for switching 1125 and the TFT for driving 1127. 



The case of the pixel shown in Fig. 53A corresponds to the  case where the
circuit of Fig. 6A is applied to a pixel of Fig.  49B. However, since the
directions that the currents flow are  different, the polarities of the
transistors are contrary. The  pixel shown in Fig. 53A has the current
source TFT 1129, the capacity  element 1131, the maintaining TFT 1133, the
current line for pixel  1138 (Ci) and the like. The current line for pixel
1138 (Ci) is  connected to the current source circuit 1137. It should be
noted  that the current source circuit 1137 corresponds to the current
source circuit 420 disposed in the signal line drive circuit 403. The case
of the pixel shown in Fig. 53B corresponds to the case where the circuit of
Fig. 7A is applied to a pixel of Fig.  49B. However, since the directions
that the currents flow are  different, the polarities of the transistors
are contrary. The 99 7 APR 2006 pixel shown in Fig. 53B has the current
source TFT 1129, the capacity  element 1131, the maintaining TFT 1133, the
current line for pixel  1138 (Ci) and the like. The current line for pixel
1138 (Ci) is  connected to the current source circuit 1137. It should be
noted  that the current source circuit 1137 corresponds to the current
source circuit 420 disposed in the signal line drive circuit 403. The
polarities of the current source TFT 1129 are different  between the pixel
shown in Fig. 53A and the pixel shown in Fig.  53B. Then, the connections
of the capacity element 1131 and the  maintaining TFT 1133 are different
due to the fact that the  polarities are different. In this way, a variety
of pixels having  different configurations exist. By the way, the pixels
described  so far can be largely classified into two types. One of the
types  



is a type in which the current is inputted into the signal line  according
to the video signal. This corresponds to those of Fig.  13A, Fig. 13B and
the like. In this case, the signal line drive  circuit has a signal current
control switch as shown in Fig. 1  and Fig. 2. Then, the other type is a
type in which a video signal is  inputted into the signal line and a
constant current having no  relation to the video signal is inputted into
the current line  for pixel, that is, corresponding to the case of the
pixel as  shown in Fig. 49B. This type corresponds to those of Fig. 13C,
Fig. 53A, Fig. 53B and the like. In this case, the signal line  drive
circuit does not have a signal current control switch as  those of Fig. 29
and Fig. 30 does not. Subsequently, a method of driving according to the
100 7 APR 2006 respective pixel types will be described with reference to a
timing  chart. First, the case where the digital tone and the time tone
are combined will be described below. However, this is changed  depending
upon the types of the pixels and the configurations  of the signal line
drive circuits. Specifically, as already  described, in the case where the
setting operation of the signal  line drive circuit to the current source
circuit is carried out  at the same time with the input operation, the
timing of the setting  operation of the signal line drive circuit to the
current source  circuit is not particularly limited. Hence, a method of
driving  in the case where the timing of the setting operation of the
signal  line drive circuit to the current source circuit and the input
operation cannot be carried out simultaneously will be described  



below with reference to the timing chart. First, the case of the pixel type
in which the current is  inputted into the signal line according to the
video signal will  be described below. Suppose that the pixel is that of
Fig. 13A  or Fig. 13B. Suppose that the signal line drive circuit has the
configuration of Fig. 3B. The timing chart of this time is shown  in Fig.
54. Defining that tones of 4 bits are expressed, and for  simplifying it,
suppose that the number of sub-frames is made  4. First, the first
sub-frame period SF1 is initiated. The scan  .line (first scan line 1102
shown in Fig. 13A, or first scan line  1132 shown in Fig. 13B) is selected
line by line, the current  is inputted from the signal line (reference
numeral 1101 shown  in Fig. 13A or reference numeral 1131 shown in Fig.
13B). This 101 7 APR 2006 current is the value according to the video
signal. Then, when  the lighting period Tsl is terminated, the next
sub-frame period  SF2 is initiated, it is made scan the same as SF1.
Subsequently,  the next sub-frame period SF3 is initiated, and it is made
scan  the same as SF2. However, since the length of the lighting period
Ts3 is shorter than the length Ta3 of the address period, forcibly  making
it not emit. Specifically, the inputted video signal is  deleted. Or, it is
made not pass the current through the light  emitting device. In order to
delete, the second scan line (the  second scan line 1103 shown in Fig.13A
or the second scan line  1133 shown in Fig. 13B) is selected line by line.
Then, the video  signal is deleted and the light emitting device is made in
a  non-light emitting state. Subsequently, the next sub-frame SF4  



is initiated. Here, it is also made scan the same as SF3, and  similarly it
is made in a non-light emitting state. Hereinbefore, an image display
operation, that is, the  timing chart concerning with the operation of the
pixel has been  described. Next, the timing of the setting operation of the
current  source circuit disposed in the signal line drive circuit will  be
described below. As for the current source circuit described  here, it is
defined that the setting operationand the input  operation cannot be
carried out at the same time. The input  operation of the current source
circuit disposed in the signal  line drive circuit is carried out during
the address periods (Tal,  Ta2 and the like) in the respective sub-frame
periods. Therefore,  the setting operation of the current source circuit
disposed in the signal line drive circuit may be carried out during the
time 102 7 APR 2006 except for the address periods. Hence, as shown in Fig.
54, during  the setting operation periods Tbl, Tb2 as the time except for
the address period, the setting operation of the current source  circuit
disposed in the signal line drive circuit may be carried  out. It should be
noted that the setting operation of the current  source circuit disposed in
the signal line drive circuit might  be carried out only during either of
Tbl or Tb2, or the setting  operation may be carried out by utilizing both
of the periods. Next, the type of a pixel which inputs a video signal into
the signal line and inputs a constant current not relating to  the video
signal into the current line for pixel will be described  below. It is
defined that the signal line drive circuit is the  configuration of Fig.
49A. It is defined that the pixel is that  



of Fig. 13C, Fig. 49B, Fig. 53A, Fig. 53B or the like. However,  in the
case of this pixel configuration, it is necessary to carry  out the setting
operation with respect to the current source circuit  of the pixel, too.
Therefore, a method of driving, that is, the  timing chart becomes
different depending upon whether the setting  operation of the current
source circuit of the pixel and the input  operation are capable of being
carried out at the same time or  not. First, the case where the setting
operation of the current  source circuit of the pixel and the input
operation can be carried  out at the same time, that is to say, a method of
driving in the  case of the pixel of Fig. 13C is shown in the timing chart
of  Fig. 55. First, an image display operation, that is, the operation
concerning with a transistor for switching and a transistor for 103 7 APR
2006 driving of the pixel or the like will be described below. However,
since it is almost the same as the case of Fig. 54, it will be  briefly
described. First, the first sub-frame period SF1 is initiated. The  scan
line (first scan line 1122 of Fig. 13C) is selected line  by line, and the
video signal is inputted from the signal line  (reference numeral 1121 in
Fig. 13C). This video signal is usually  represented by voltage, but it may
be represented by current.  Then, when the lighting period Tsl is
terminated, the next sub-frame  period SF2 is initiated, and it is made
scan the same as SF1.  Subsequently, the next sub-frame period SF3 is
initiated, and  it is made scan the same as the prior one. However, since
the  length of the lighting period Ts3 is shorter than the length of  



the address period Ta3, forcibly making it not emit. Specifically,  the
inputted video signal is deleted. Or, it is made not pass  the current
through the light emitting device. In order to delete,  the second scan
line (second scan line 1123 in Fig. 13C) is selected  line by line. Then,
the video signal is deleted, the TFT for driving  1127 becomes in an
OFF-state and the light emitting device is  made in a non-light emitting
state. Subsequently, the next  sub-frame SF4 is initiated. Here, it is also
made scan the same  as the sub-frame period SF3, and similarly it is made
in a non-light  emitting state. Next, the setting operation to the current
source circuit  of the pixel will be described below. In the case of the
current  source circuit shown in Fig. 13C, the setting operation of the
current source circuit of the pixel and the input operation can 104 7 APR
2006 be carried out at the same time. Therefore, the setting operation  of
the current source circuit of the pixel may be carried out  at any time,
that is, may be carried out at an optional timing. Moreover, the setting
operation of the current source  circuit disposed in the signal line drive
circuit may be carried  out during the time except for the period during
the setting  operation of the current source circuit of the pixel being
carried  out. Specifically, for example, largely dividing the one frame
period into the first and second setting operation periods, in  the first
setting operation period, the setting operation of the  current source
circuit of the pixel may be carried out, and in  the second setting
operation period, the setting operation of  the current source circuit of
the signal line drive circuit may  



be carried out. From the description described above, as far as it is taken
care of the fact that both of the setting operation to the current  source
circuit of the pixel and the setting operation of the current  source
circuit of the signal line drive circuit cannot be carried  out at the same
time, these may be carried out at any time.  Specifically, in a certain
period, the setting operation to the  current source circuit of the pixel
may be carried out, and in  anotherperiod,thesettingoperation of the
current source circuit  of the signal line drive circuit may be carried
out. Here, the  setting operation to the current source circuit of the
pixel may  be carried out at any time. Then, in Fig. 55, a method of
driving  in the case where the setting operation to the current source
circuit of the pixel is carried out in the sub-frame period SF1 105 7 APR
2006 and the setting operation of the current source circuit disposed  in
the signal line drive circuit is carried out during the period  except for
the sub-frame period SF1 is shown in the timing chart. Next, the case where
the pixel is the type of a pixel which  inputs a video signal to the signal
line and inputs a constant  current not relating to the video signal into
the current line  for pixel, and the setting operation of the current
source circuit  of the pixel and the input operation cannot be carried out
at  the same time, that is, a timing chart on a method of driving  in the
case of the pixel shown in Figs. 53A, 53B is shown in Fig. 56. First, an
image display operation, that is, the operation  concerning with a
transistor for switching and a transistor for  



driving of the pixel or the like will be briefly described below  since it
is almost the same as the case of Fig. 55. First, the first sub-frame
period SF1 is initiated. The  scan line (first scan line 1122 of Fig. 53B)
is selected line  by line, and the video signal is inputted from the signal
line  (reference numeral 1121 in Fig. 53A, Fig. 53B) . This video signal
is usually represented by voltage, but it may be represented by  current.
Then, when the lighting period Tsl is terminated, the  next sub-frame
period SF2 is initiated, and it is made scan the  same as in the sub-frame
period SF1. Subsequently, the next  sub-frame period SF3 is initiated, and
it is made scan the same  as in the prior period. However, since the length
of the lighting  period Ts3 is shorter than the length of the address
period Ta3,  forcibly making it not emit. Specifically, the inputted video
106 7 APR 1006 signal is deleted. Or, it is made not pass the current
through  the light emitting device. In order not to pass the current
through  the light emitting device, the second scan line (second scan line
1123 in Fig.13C) is made line by line in a non-selection state.  Then, the
TFT for deleting 1127 becomes in an OFF-state, the pathway  where the
current flows is cut off and it can be made in a non-light  emitting state.
Subsequently, the next sub-frame SF4 is initiated.  Here, it is also made
scan the same as the sub-frame period SF3,  and similarly it is made in a
non-light emitting state. Next, the setting operation to the current source
circuit  of the pixel will be described below. In the cases of Figs. 53A,
53B, the setting operation of the current source circuit of the  pixel and
the input operation cannot be carried out at the same  



time. Therefore, the setting operation of the current source  circuit of
the pixel may be carried out during the time when the  current source
circuit of the pixel does not carry out the input  operation, that is, it
may be carried out during the time when  the current does not flow through
the light emitting device. The setting operation of the current source
circuit disposed  in the signal line drive circuit may be carried out
during the  time except for the period during the setting operation of the
current source circuit of the pixel being carried out. Specifically,  for
example, largely dividing the one frame period into the first  and second
setting operation periods, in the first setting  operation period, the
setting operation of the current source  circuit of the pixel may be
carried out, and in the second setting operation period, the setting
operation of the current source 107 7 APR 2006 circuit of the signal line
drive circuit may be carried out.  From the description described above,
the setting operation to the current source circuit of the pixel may be
carried out  during the non-lighting periods (Td3, Td4), and during the
time  except for that time, the setting operation of the current source
circuit of the signal line drive circuit may be carried out. Then,  in Fig.
56, a method of driving in the case where the setting  operation to the
current source circuit of the pixel is carried  out in the non-lighting
periods (Td3, Td4) of the sub-frame periods  SF3 and SF4, and the setting
operation of the current source circuit  disposed in the signal line drive
circuit is carried out during  the period except for these periods is
described with reference  to the timing chart. 



It should be noted that it might be not sufficient for the  setting
operation with respect to the current source circuit of  the pixel to carry
out the setting operation only during the  non-lighting period.
Specifically, there are cases such as the  case where it is desired that
the setting operation with respect  to the current source circuit of the
pixel is sufficiently and  precisely carried out by taking a long time, and
the case where  it is desired that the period during which the setting
operation  is carried out is increased. In such cases, as shown in Fig. 9,
prior to the respective address periods, the non-lighting period  is
forcibly provided, and then, the setting operation with respect  to the
current source circuit of the pixel may be carried out. So far, a method of
driving in the case where the digital  tone and the time tone were combined
has been described with 108 7 APR 1006 reference to the timing chart. Next,
a method of driving in the  case of an analog tone will be described below
with reference  to the timing chart. Here, a method of driving in the case
where  the setting operation with respect to the current source circuit  of
the signal line drive circuit and the input operation cannot  be carried
out at the same time will be also described below with  reference to the
timing chart. First, suppose that the pixel is that shown in Fig. 13A  or
Fig. 13B. Suppose that the signal line drive circuit is of  the
configuration shown in Fig. 5 or Fig. 44. A method of driving  in this case
will be described below with reference to the timing  chart of Fig. 10. The
scan line (first scan line 1102 shown in Fig., 13A, or  



first scan line 1132 shown in Fig. 13B) is selected line by line,  the
current is inputted from the signal line (reference numeral  1101 shown in
Fig. 13A or reference numeral 1131 shown in Fig.  13B). This current is the
value according to the video signal.  This is carried out over the period
of one frame period. Hereinbefore, an image display operation, that is, a
method of driving concerning with the operation of the pixel has been
described. Next, the timing of the setting operation of the current  source
circuit disposed in the signal line drive circuit will  be described below.
Here, it is defined that the setting operation  and the input operation
with respect to the current source circuit  cannot be carried out at the
same time. The input operation of the current source circuit of the signal
line drive circuit is  usually carried out over one frame period.
Therefore" if it remains 109 7 APR 2006 as it is, the setting operation of
the current source circuit  of the signal line drive circuit cannot be
carried out. Hence,  as shown in Fig. 10, during the period when the
respective scan  lines are selected (gate selection period, horizontal scan
period),  only the initial period, it is made so that the setting operation
is carried out while the input operation of the current source  circuit
disposed in the signal line drive circuit is stopped.  Specifically, during
the respective horizontal scan period, the  setting operation period Tb is
disposed. It should be noted that  that period may be corresponded to the
retrace line period. Or,. as shown in Fig. 11, the input operation of the
current  source circuit of the signal line drive circuit (input operation
of video signal) is carried out in a period of some tens of  



percentages out of one frame period, during the remaining period,  the
setting operation of the current source circuit of the signal  line drive
circuit may be carried out. Specifically, one frame  period includes a
plurality of horizontal scan periods and the  setting operation periods. It
should be noted that when the setting operation of the  current source
circuit of the signal line drive circuit is carried  out, it is necessary
to carry out in such a state where the current  neither leaks nor enters
another current. If the current leaks  or anther current enters, in that
state, the setting operation  of the current source circuit is to be
carried out. Then, the  setting operation cannot be carried out with the
precise value.  Hence, it is necessary to make it in an OFF-state. before
the setting  operation of the current source circuit of the signal line
drive 110 7 APR 2006 Circuit in the case of the transistor 182 in Fig. 24,
the transistors  A, B and C in Fig. 45, or the like. However, in the case
where  the switch 203 is disposed as in Fig. 46, the current neither  leaks
nor enters another current, it is not necessary to consider these. The
present Example is capable of being optionally combined  with Embodiments
1-8 and Example 1. Example 3 In thi s example, technical devices when
performing color  display will be described. With a light emitting device
comprised of an organic EL  device, the luminance can be variable depending
on the color even  though current having the same magnitude is supplied to
the light  



emittingdevice. In addition, in the case where the light emitting  device
has deteriorated over time, the deterioration degree Is  different
depending on the color. Thus, when performing color  display with a light
emitting apparatus using light emitting  devices, various technical devices
are required to adjust the  white balance. The simplest technique is to
change the magnitude of the  current that is input to the pixel. To achieve
the technique,  the magnitude of the reference constant current source
should  be changed depending on the color. Another technique is to use
circuits as shown in Figs. 6(C) to 6(E) for the pixel, signal line driver
circuit, reference  constant current source, and the like. In the circuits
as shown ill 7 APR 2006 in Figs. 6(C) to 6(E), the W/L ratio of two
transistors forming  the current mirror circuit is changed depending on the
color.  Thus, the magnitude of the current to be input to the pixel can  be
changed depending on the color. Still another technique is to change the
length of a  lightening period. The technique can be applied to either of
the case where the time gradation method is employed and the case  where
the time gradation method is not employed. According to  the technique, the
luminance of each pixel can be adjusted. The white balance can be easily
adjusted by using any one  of the techniques or a combination thereof. This
example may be arbitrarily combined with Embodiments  1 to 8 and Examples 1
and 2. Example 4 



In this example, the appearances of the light emitting  apparatus
(semiconductor apparatus) of the present invention will  be described using
Fig. 12. Fig. 12 is a top view of a light  emitting apparatus formed such
that an element substrate on which  transistors are formed is sealed with a
sealing material; Fig.  12(B) is a cross-sectional view taken along the
line A-A' of Fig.  12(A); and Fig. 12(C) is a cross-sectional view taken
along the  line B-B' of Fig. 12(A). A sealing material 4009 is provided so
as to enclose a pixel  portion 4002, a source signal line driver circuit
4003, and gate  signal line driver circuits 4004a and 4004b that are
provided  on a substrate 4001. In addition, a sealing material 4008 is 112
7 APR 2006 provided over the pixel portion 4002, the source signal line
driver  circuit 4003, and the gate signal line driver circuits 4004a and
4004b. Thus, the pixel portion 4002, the source signal line driver  circuit
4003, and the gate signal line driver circuits 4004a and  4004b are sealed
by the substrate 4001, the sealing material 4009, and the sealing material
4008 with a filler material 4210.  The pixel portion 4002, the source
signal line driver circuit 4003, and the gate signal line driver circuits
4004a and 4004b,  which are provided over the substrate 4001, include a
plurality  of TFTs. Fig. 12(B) representatively shows a driving TFT
(incidentally, an n-channel TFT and a p-channel TFT are shown  in this
example) 4201 included in the source signal line driver  circuit 4003, and
an erasing TFT 4202 included in the pixel portion  4002, which are formed
on a base film 4010. In this example, a p-channel TFT or an n-channel TFT
that  



is manufactured according to a known method is used for the driving  TFT
4201, and an n-channel TFT manufactured according to a known  method is
used for the erasing TFT 4202. An interlayer insulating film (leveling
film) 4301 is formed  on the driving TFT 4201 and the erasing TFT 4202, and
a pixel  electrode (anode) 4203for being electrically connected to a drain
of the erasing TFT 4202 is formed thereon. A transparent  conductive film
having a large work function is used for the pixel  electrode 4203. For the
transparent conductive film, a compound  of indium oxide and tin oxide, a
compound of indium oxide and  zinc oxide, zinc oxide, tin oxide, or indium
oxide can be used.  Alternatively, the transparent conductive film added
with gallium 113 7 APR 2006 may be used. An insulating film 4302 is formed
on the pixel electrode  4203, and the insulating film 4302 is formed with
an opening portion  formed on the pixel electrode 4203. In the opening
portion, a  light emitting layer 4204 is formed on the pixel electrode
4203.  The light emitting layer 4204 may be formed using a known light
emitting material or inorganic light emitting material. As the  light
emitting material, either of a low molecular weight (monomer)  material and
a high molecular weight (polymer) material may be  used. As a forming
method of the light emitting layer 4204, a  known vapor deposition
technique or coating technique may be used.  The structure of the light
emitting layer 4204 may be either a  laminate structure, which is formed by
arbitrarily combining a  hole injection layer, a hole transportation layer,
a  



light-emitting layer, an electron transportation layer, and an  electron
injection layer, or a single-layer structure. Formed on the light emitting
layer 4204 is a cathode 4205  formed of a conductive film
(representatively, a conductive film  containing aluminum, copper, or
silver as its main constituent,  or a laminate film of the conductive film
and another conductive  film) having a light shielding property. Moisture
and oxygen  existing on an interface of the cathode 4205 and the light
emitting  layer 4204 are desirably eliminated as much as possible. For
this reason, a technical device is necessary in that the light  emitting
layer 4204 is formed in an nitrogen or noble gas atmosphere,  and the
cathode 4205 is formed without being exposed to oxygen, 114 7 APR 2006
moisture, and the like. In this example, the above-described  film
deposition is enabled using a multi-chamber method  (cluster-tool method)
film deposition apparatus. In addition,  the cathode 4205 is applied with a
predetermined voltage. In the above-described manner, a light emitting
device 43.03  constituted by the pixel electrode (anode) 4203, the light
emitting  layer 4204, and the cathode 4205 is formed. A protective film  is
formed on the insulating film so as to cover the light emitting  device
4303. The protective film is effective for preventing,  for example, oxygen
and moisture, from entering the light emitting  device 4303. Reference
numeral 4005a denotes a drawing wiring that is  connected to a power supply
line and that is electrically connected  to a source region of the erasing
TFT 4202. The drawing wiring  4005a is passed between the sealing material
4009 and the substrate  



4001 and is then electrically connected to an FPC wiring 4301  of an FPC
4006 via an anisotropic conductive film 4300. As the sealing material 4008,
a glass material, a metal  material (representatively, a stainless steel
material) ,ceramics  material, or a plastic material (including a plastic
film) may  be used. As the plastic material, an FRP (fiberglass reinforced
plastics) plate, a PVF (polyvinyl fluoride) film, a Mylar film,  a
polyester film, or an acrylic resin film may be used.  Alternatively, a
sheet having a structure in which an aluminum  foil is sandwiched by the
PVF film or the Mylar film may be used. However, a cover material needs to
be transparent when light emission is directed from the light emitting
layer to the cover 115 7 APR 2006 material. In this case, a transparent
substance such as a glass  plate, a plastic plate, a polyester film, or an
acrylic film,  is used. Further, for the filler material 4210, ultraviolet
curing  resin or a thermosetting resin maybe used in addition to an
inactive  gas, such as nitrogen or argon; and PVC (polyvinyl chloride),
acrylic, polyimide, epoxy resin, silicon resin, PVB (polyvinyl  butyral),
or EVA (ethylene vinyl acetate) may be used. In this  example, nitrogen was
used for the filler material. To keep thefillermaterial4210 to be exposed
toahygroscopic  substance (preferably, barium oxide) or an
oxygen-absorbable  substance, a concave portion 4007 is provided on the
surface of  the sealing material 4008 on the side of the substrate 4001,
and  a hygroscopic substance or oxygen-absorbable substance 4207 is
disposed. The hygroscopic substance or oxygen-absorbable  



substance 4207 is held in the concave portion 4007 via a  concave-portion
cover material 4208 such that the hygroscopic  substance or
oxygen-absorbable substance 4207 does not diffuse.  The concave-portion
cover material 4208 is in a fine mesh state  and is formed to allow air and
moisture to pass through and not  to allow the hygroscopic substance or
oxygen-absorbable substance  4207 to pass through. The provision of the
hygroscopic substance  or oxygen-absorbable substance 4207 enables the
suppression of  deterioration of the light emitting device 4303. As shown
in Fig. 12(C), simultaneously with the formation  of the pixel electrode
4203, a conductive film 4203a is formed  so as to be contact with an upper
portion of the drawing wiring 116 7 APR 2006 4005a. In addition, the
anisotropic conductive film 4300 includes  a conductive filler 4300a. The
substrate 4001 and the FPC 4006 are thermally press-bonded, whereby the
conductive film 4203a  on the substrate 4001 and the FPC wiring 4301 on the
FPC 4006  are electrically connected via the conductive filler 4300a. This
example may be arbitrarily combined with Embodiments  1 to 8 and Examples 1
to 4. Example 5 A light emitting apparatus using light emitting devices
are of self-light emitting type, so that in comparison to a liquid  crystal
display, the light emitting apparatus offers a better visibility in bright
portions and a wider view angle. Hence,  the light emitting apparatus can
be used in display portions of  various electronics. 



Electronics using the light emitting apparatus of the  present invention
include, for example, video cameras, digital cameras, goggle type displays
(head mount displays), navigation  systems, audio reproducing devices (such
as car audio and audio  components), notebook personal computers, game
machines, mobile  information terminals (such as mobile computers, mobile
telephones, portable game machines, and electronic books), and  image
reproducing devices provided with a recording medium  (specifically,
devices for reproducing a recording medium such  as a digital versatile
disc (DVD), which includes a display capable  of displaying images). In
particular, in the case of mobile 117 7 APR 2006 information terminals,
since the degree of the view angle is  appreciated important, the terminals
preferably use the light  emitting apparatus. Practical examples are shown
in Fig. 22. Fig. 22(A) shows a light emitting unit, which contains a
casing 2001, a support base 2002, a display portion 2003, a speaker
portion 2004, a video input terminal 2005, and the like. The  light
emitting apparatus of the present invention can be applied  to the display
portion 2003. Further, the light emitting unit  shown in Fig. 22(A) is
completed with the present invention. Since  the light emitting apparatus
is of self-light emitting type, it  does not need a back light, and
therefore a display portion that  is thinner than a liquid crystal display
can be obtained. Note  that light emitting units include all information
display units,  for example, personal computers, television broadcast
transmitter-receivers, and advertisement displays. Fig. 22(B) shows a
digital still camera, which contains  



amain body 2101, a display portion 2102, an image receiving portion  2103,
operation keys 2104, an external connection port 2105, a  shutter 2106, and
the like. The light emitting apparatus of the  present invention can be
applied to the display portion 2102.  Further, the digital still camera
shown in Fig. 22(B) is completed  with the present invention. Fig. 22(C)
shows a laptop computer, which contains a main  body 2201, a casing 2202, a
display portion 2203, a keyboard 2204,  external connection ports 2205, a
pointing mouse 2206, and the  like. The light emitting device of the
present invention can be applied to the display portion 2203. Further, the
light 118 7 APR 2006 emitting device shown in Fig. 22(C) is completed with
the present  invention. Fig. 22(D) shows a mobile computer, which contains
a main  body 2301, a display portion 2302, a switch 2303, operation keys
2304, an infrared port 2305, and the like. The light emitting  apparatus of
present invention can be applied to the display portion  2302. Further, the
mobile computer shown in Fig. 22(D) is  completed with the present
invention. Fig. 22(E) shows a portable image reproducing device  provided
with a recording medium (specif ically, a DVD reproducing  device), which
contains a main body 2401, a casing 2402, a display  portion A 2403, a
display portion B 2404, a recording medium (such  as a DVD) read-in portion
2405, operation keys 2406, a speaker  portion 2407, and the like. The
display portion A 2403 mainly  displays image information, and the display
portion B 2404 mainly  displays character information. The light emitting
device of  



the present invention can be used in the display portion A 2403  and in the
display portion B 2404. Note that family game machines  and the like are
included in the image reproducing devices provided  with a recording
medium. Further, the DVD reproducing device  shown in Fig. 22(E) is
completed with the present invention. Fig. 22 (F) shows a goggle type
display (head mounted display) ,  which contains a main body 2501, a
display portion 2502, an arm  portion 2503, and the like. The light
emitting device of the  present invention can be used in the display
portion 2502. The  goggle type display shown in Fig. 22(F) is completed
with the  present invention. 119 7 APR 2006 Fig. 22(G) shows a video
camera, which contains a main body  2601, a display portion 2602, a casing
2603, external connection  ports 2604, a remote control reception portion
2605, an image  receiving portion 2606, a battery 2607, an audio input
portion  2608, operation keys 2609, an eyepiece portion 2610, and the like.
The light emitting device of the present invention can be used  in the
display portion 2602. The video camera shown in Fig.22(G)  is completed
with the present invention. Here, Fig. 22(H) shows a mobile telephone,
which contains  a main body 2701, a casing 2702, a display portion 2703, an
audio  input portion 2704, an audio output portion 2705, operation keys
2706, external connection ports 2707, an antenna 2708, and the  like. The
light emitting device of the present invention can  be used in the display
portion 2703. Note that, by displaying  white characters on a black
background, the display portion 2703  can suppress the consumption current
of the mobile telephone.  



Further, the mobile telephone shown in Fig. 22(H) is completed  with the
present invention. When the emission luminance of light emitting materials
are increased in the future, the light emitting device will be  able to be
applied to a front or rear type projector by expanding  and projecting
light containing image information having been  output lenses or the like.
Cases are increasing in which the above -described electronic  devices
display information distributed via electronic  communication lines such as
the Internet and CATVs (cable TVs) .  Particularly increased are cases
where moving picture information 120 7 APR 2006 is displayed. Since the
response speed of the light emitting  material is very high, the light
emitting apparatus is preferably  used for moving picture display. Since
the light emitting apparatus consume the power in  light emitting portions,
information is desirably displayed so  that the light emitting portions are
reduced as much as possible.  Thus, in the case where the light emitting
apparatus are used  for a display portion of a mobile information terminal,
particularly, a mobile telephone, an audio playback device, or  the like,
which primarily displays character information, it is  preferable that the
character information be formed in the light  emitting portions with the
non-light emitting portions being used  as the background. As described
above, the application range of the present  invention is very wide, so
that the invention can be used for  electronics in all of fields. The
electronics according to this  



example may use the light emitting apparatus with the structure  according
to any one of Embodiments i to 8 and Examples 1 to 4. The present invention
having the structures described above  can suppress influences of variation
in characteristics of TFTs,  and can supply a desired current to the
outside. The present invention provides the signal line driver  circuit
having two shift registers (the first and the second shift  registers). One
of the two shift register is the power source  circuit and the other is the
circuit for controlling a video signal,  for example, for controlling a
latch circuit, a sampling' switch,  and the switch 101 (signal current
control switch). Accordingly, 121 7 APR 2006 it is possible to operate the
first and the second shift registers  independently, and it leads
inevitably to perform a setting  operation of the power source circuit and
the image display  operation independently. The composition of the present
invention capable of operating the power source circuit and the  latch
circuit independently is very beneficial because the setting  operation can
be performed with accuracy when it has enough time  for the setting
operation. Note that a shift register includes a flip-flop circuit,  a
decoder circuit, or the like. In the case where the shift register
includes the flip-flop circuit, in general, a plurality of wirings  are
sequentially selected from the first column to the last column.  On the
other hand, in the case where the shift register is comprised  of the
decoder circuit or the like, a plurality of wiring are  selected at random.
If the plurality of wiring can be selected  at random, the setting signal
become able to be output at random.  



Thus, setting operation of the current source circuit can be  performed
randomly instead of being performed sequentially from  the first column to
the last column. When the setting operation  can be performed at random for
the current source circuit, various  advantages are exhibited. For example,
a sufficient time can  be arbitrarily used to perform the setting operation
for the current  source circuit. In addition, in the case where periods
during  which the setting operation can be performed are dotted in one
frame, when an arbitrary column can be selected, the degree of  freedom is
increased, and a setting operation period can be  sufficiently secured. One
of other advantages is that the 122 7 APR 2006 influence of charge leakage
in a capacitor device disposed in  the current source circuit can be made
inconspicuous. Thus, when  a defect has occurred in association with the
setting operation,  the defect can be made inconspicuous. 123 7 APR 2006
What is claimed is: 1. A signal line drive circuit comprising a current
source  circuit, said current source circuit comprising:  means for
converting a first current into a voltage,  means for maintaining said
converted voltage,. means f or converting said maintained voltage into a
second  current, and means for passing said second current through a signal
line  or a pixel with a digital picture signal. 2. A signal line drive
circuit comprising a current source  



circuit, said current source circuit comprising: means for converting a
first current into a voltage,  means for maintaining said converted
voltage, and  means for converting said maintained voltage into a second
current and passing said second current through a current line  or a pixel.
3. A signal line drive circuit comprising:  a current source circuit; and
means for supplying a digital picture, signal to a signal  line or a pixel,
said current source circuit comprising: means for converting a first
current into a voltage,  means for maintaining said converted voltage, and
means for converting said maintained voltage into a. second current and
passing said second current through a current line 124 7 APR 2006 or said
pixel. 4. A signal line drive circuit comprising a current source  circuit,
said current source circuit comprising: means for converting a first
current into a voltage;  means for maintaining said converted voltage;
means for converting said maintained voltage into a second  current; and
means for passing said second current through a current  line or a pixel.
5. A signal line drive circuit comprising:  a current source circuit; and
means for supplying a digital picture signal to a signal  



line or a pixel, said current source circuit comprising: means for
converting a first current into a voltage,  means for maintaining said
converted voltage, means for converting said maintained voltage into a
second  current; and means for passing said second current through a
current  line or said pixel. 6. A signal line drive circuit comprising: a
plurality of current source circuit corresponding to a  plurality of
wirings; a first and a second shift register; 125 7 APR 2006 a latch
circuit, wherein each of said respective plurality of current source
circuits comprises a capacity means and a supplying means  and means for
converting a supplied current into a voltage  according to a sampling pulse
supplied from said first shift  register, wherein said capacity means holds
the converted voltage  and said supplying means supplies current
corresponding to said  converted voltage according to a video signal, and
wherein said latch circuit operates according to a sampling  pulse supplied
from said second shift register. 7. A signal line drive circuit comprising:
a first and second current source circuits respectively  corresponding to a
plurality of wirings; a first and a second shift register;  



a latch circuit, wherein each of said first and second current source
circuits  has a capacity means and a supplying means and means for
converting a supplied current into a voltage according to  a sampling pulse
supplied from said first shift register,  wherein said capacity means that
one of said first and said second current source circuits has holds the
converted voltage  and said supplying means that the other current source
circuit  has supplies current corresponding to said converted voltage
according to a video signal, and wherein said latch circuit operates
according to a sampling  pulse supplied from said second shift register.
126 7 APR 2006 8. A signal line drive circuit comprising n pieces of
current  source circuits (n is natural number of 2 or more)  corresponding
to a plurality of wirings; a first and a second shift registers;  a latch
circuit, wherein each of said n pieces of current source circuits  has a
capacity means and a supplying means and means for  converting a supplied
current into a voltage according to  a sampling pulse supplied from said
first shift register,  wherein said capacity means that said n pieces of
current source circuits have hold the converted voltage and said supplying
means supplies current corresponding to said converted voltage  according
to a video signal, and wherein said latch circuit operates according to a
sampling  pulse supplied from said second shift register. 



9. The signal line drive circuit as claimed in any one of  Claims 6-8,
wherein said signal line drive circuit comprises m  pieces of constant
current sources for reference, current values supplied from said m pieces
of constant  current sources for reference are set at 20: 21:  ' ' : 2"'-1
10. The signal line drive circuit as claimed in any one  of Claims 6-8,
wherein said m pieces of constant current sources  for reference
corresponds to bit different from each other. 11. The signal line drive
circuit as claimed in any one of Claims 6-8, wherein sampling pulses
supplied from said first 127 7 APR 2006 shift register are outputted to a
plurality of columns at the same time. 12. The signal line drive circuit as
claimed in any one  of Claims 6-8, wherein said plurality of wirings are a
plurality of signal lines or a plurality of current lines. 13. The signal
line drive circuit as claimed in any one  of Claims 6-8, wherein said first
and said second shift  register-are configured only with a flip-flop
circuit, and  said plurality of wirings are in turn selected. 14. The
signal line drive circuit as claimed in any one  of Claims 6-8, wherein
said first or said second shift register is configured with a decoder
circuit, and  said plurality of wirings are selected at random. 15. The
signal line drive circuit as claimed in any one  of Claims 6-8, wherein
said first or said second shift  register is configured with flip-flop
circuit, a first latch  to which a column selection signal is inputted and
a logic  



operator to which a selection control signal is inputted, and  said
plurality of wirings are selected at random. 16. The signal line drive
circuit as claimed in any one  of Claims 6-8, wherein said first or said
second shift  register is configured with a flip-flop circuit, a first
latch  to which 128 7 APR 2006 a column selection signal is inputted, and a
second latch to which  a latch signal for selection is inputted, and said
plurality of  wirings are selected at random. 17. The signal line drive
circuit as claimed in any one  of Claims 6-8, wherein said capacity means
maintains a voltage  generated between a gate and a source of a transistor
of said  supplying means by a current supplied when a drain and a gate  of
said transistor are in a short-circuited state. 18. The signal line drive
circuit as claimed in any one  of Claims 6-8, wherein said supplying means
comprises a transistor,  a first switch for controlling a conduction
between a gate and  a drain of said transistor, a second switch for
controlling a conduction between a constant current source for reference
and  a gate of said transistor, and a third switch for controlling  a
conduction between a drain of said transistor and a pixel. 19. The signal
line drive circuit as claimed in any one  of Claims 6-8, wherein said
capacity means maintains a voltage  generated between a gate and a source
of first or second transistor  of said supplying means by a supplied
current when drains and  gates of both of said first and second transistors
are in a  short-circuited state. 



20. The signal line drive circuit as claimed in'any one  of Claims 6-8,
wherein said supplying means has a current mirror 129 7 APR 2006 circuit
configured with a first and a second transistors, a first  switch for
controlling a conduction between a gate and a source of said first and said
second transistors, and a second switch  for controlling a conduction
between a constant current source for reference and gates of said first and
said second transistors. 21. The signal line drive circuit as claimed in
any one  of Claims 6-8, wherein said capacity means maintains a voltage
generated between a gate and a source of one of a first and a  second
transistors of said supplying means by a supplied current  when a drain and
a gate of said one of a first and a second  transistors are in a
short-circuited state. 22. The signal line drive circuit as claimed in any
one  of Claims 6-8, wherein said supplying means comprises, a current
mirror circuit including a first and a second  transistors, a first switch
for controlling a conduction between a  constant current source for
reference and a drain of said first  transistor, a second switch for
controlling a conduction of any one  selected from a conduction between a
drain and a gate of said  first transistor, a conduction between a gate of
said first  transistor and a gate of said second transistor and a
conduction  between gates of said first and said second transistors and
said  constant current source for reference. 130 



7 APR 2006 23. The signal line drive circuit as claimed in any one  of
Claims 20-22 , wherein a gate width/gate length of said first  and said
second transistors is set at the same values. 24. The signal line drive
circuit as claimed in any one  of Claims 20-22, wherein a gate width/gate
length of said first  transistor is set at a larger value than a gate
width/gate length of said second transistor. 25. The signal line drive
circuit as claimed in any one  of Claims 6-8, wherein said supplying means
comprises a transistor  and first and second switches for controlling
current supply to  said capacity means and a third switch for controlling
conduction  between gate and drain of said transistor, and the gate of said
transistor is connected with said first  switch, and the source of said
transistor is connected with said  second switch, and the drain of said
transistor is connected  with said third switch. 26. The signal line drive
circuit as claimed in any one  of Claims 6-8, wherein said supplying means
comprises a current  mirror circuit including a pieces of transistors (a is
natural  number of 2 or more), a gate width/a gate length of said a pieces
of transistors  is at 20:21: : 2a-1, and a drain current of said apieces of
transistors is at 20:21:  : 2a-1. 27. The signal line drive circuit as
claimed in any one  of Claims 6-8, wherein a transistor configuring said
supplying  means operates in a saturated region. 28. The signal line drive
circuit as claimed in any one  



of Claims 6-8, wherein an active layer of a transistor configuring  said
current source circuit is formed using a polysilicon. 131 7 APR 2006  29.
The signal line drive circuit as claimed in any one of Claims 6-8, wherein
said first and said second shift registers  operate at different
frequencies. 30. A light emitting device comprising said signal line  drive
circuit claimed in any one of Claims 1-29 and a pixel section in which a
plurality of pixels including a light emitting device,  respectively, are
disposed in a matrix shape, and a current is supplied from said signal line
drive circuit  to said light emitting device. 31. A method for driving a
light emitting device comprising  a pixel section where a plurality of
wirings, a plurality  of scan lines and a plurality of pixels are disposed
in  a matrix shape, and a signal line drive circuit comprising a plurality
of  current source circuits corresponding to said plurality of wirings,  a
first and a second shift registers, said plurality of pixels have a light
emitting device, a  transistor for driving and a capacity element for
maintaining  a voltage between a gate and a source of said transistor for
driving, wherein., one frame period has a plurality of sub-frame periods,
said plurality of sub-frame period have a lighting period  and an address
period, said method comprising: converting a supplied current into a
voltage according to  



a sampling pulse supplied from said first shift register during  said
lighting period by said current source circuits, and supplying a current
corresponding to said converted voltage 132 7 APR 2006 during said address
period by supplying means of said current  source circuit. 32. A method for
driving a light emitting device comprising  a pixel section where a
plurality of wirings, a plurality  of scan lines and a plurality of pixels
are disposed in  a matrix shape, and a signal line drive circuit comprising
a plurality of first  current source circuits corresponding to said
plurality of wirings,  a first and a second shift registers, said plurality
of pixels have a light emitting device, a  second current source circuit,
and a switch for controlling  conduction between said light emitting device
and said second  current source circuit, one frame period has a first and a
second setting operation  periods, said method. comprising: converting a
supplied current into a voltage according to a sampling pulse supplied from
said first shift register during  said first setting operation period by
said first current source  circuit, and converting a supplied current into
a voltage during said  second setting operation period by said second
current source  circuit. 33. A method for driving a light emitting device
comprising  



a pixel section where a plurality of wirings, a plurality  of scan lines
and a plurality of pixels are disposed in  a matrix shape, and a signal
line drive circuit comprising a plurality of  133 7 APR 2006  current
source circuits corresponding to said plurality of wirings, a first and a
second shift registers, said plurality of pixels have a light emitting
device,  wherein one frame period has a plurality of horizontal scan
periods, said plurality of horizontal scan period has a setting  operation
period, respectively, said method comprising: converting a supplied current
into a voltage according to  a sampling pulse supplied from said first
shift register during  said setting operation period respectively by said
plurality of  current source circuits, and holding said converted voltage
by capacity means of said  plurality of current source circuits. 34. A
method for driving a light emitting device comprising a pixel section where
a plurality of wirings and a plurality  of pixels are disposed in a matrix
shape, and a signal line drive circuit comprising a plurality of  current
source circuits corresponding to said plurality of wirings,  a first and a
second shift registers, each of said plurality of pixels has a light
emitting device,  wherein, one frame period has a plurality of horizontal
scan periods  



and setting operation periods, said method comprising: converting a
supplied current into a voltage according to  a sampling pulse supplied
from said first shift register during  said setting operation periods by
said plurality of current source  circuits. 134 7 APR 2006  35. The method
for driving a light emitting device as claimed in any one of Claims 31-34,
wherein said first and said second  shift registers operate at different
frequencies. 36. The method for driving a light emitting device as claimed
in any one of Claims 31-34, wherein a line sequential drive or  a dot
sequential drive is conducted in said pixel section. 37. The method for
driving a light emitting device as  claimed in any one of Claims 31-34,
wherein said plurality of  wirings are a plurality of signal lines or a
plurality of current  lines. 






