
PULSE OUTPUT CIRCUIT, SHIFT' REGISTER, AND DISPLAY DEVICE BACKGROUND OF THE
INVENTION 1. Field of the Invention ___ The present invention relates to a
pulse output circuit, a shift register and a display  device. Note that in
this specification, display devices include a liquid crystal display device
using a liquid crystal display element as a pixel, and a self-luminous
display device using a self-luminous element, e.g., an electroluminecent
(EL) element. Driver circuits for a display  10 device are circuits which
perform processing for displaying an image by inputting image signals to
pixels arranged in the display device, and which include pulse output
circuits, e.g., a  shift register and an inverter, and amplifier circuits.
2. Description of the Related Art In recent years, display devices having a
semiconductor thin film formed on an  15 insulating substrate such as a
glass substrate, particularly active matrix display devices using  thin
film transistors (TFTs) have become widely available and have been used in
various  products. An active matrix display device using TFTs has several
hundred thousand to several million pixels arranged in a matrix form and
displays an image by controlling charge  on each of the pixels by means of
a TFT provided in the pixel. 20 Techniques relating to polysilicon TFTs
have recently been developed which  comprise forming driver circuits on a
substrate on the periphery of a pixel portion by using  TFTs simultaneously
with the formation of pixel TFTs constituting pixels. Such techniques  have
contributed to the development of display devices reduced in size and in
power  consumption. Also, such display devices have become indispensable to
display units for 2 JUN 2006 mobile information terminals which have found
application in an increasing number of  



application areas in recent years. Ordinarily, a complementary
metal-oxide-semiconductor (CMOS) circuit using a  combination of an
n-channel TFT and a p-channel TFT is used as a circuit constituting driver
5 circuits for display devices.- A shift register will be described as an
example of this CMOS circuit with reference to Figs. 11A, 11B, and 11C. A
section in a frame 1100 indicated by a  dotted line is a circuit forming
one stage for outputting a pulse. Only three of the pulse  output stages of
the shift register are shown in Fig. 11A. Each circuit forming one stage is
constituted by clocked inverters 1101 and 1103, and an inverter 1102. Fig.
11B shows 10 details of the circuit configuration. Referring to Fig. 11B,
TFTs 1104 to 1107 constitute a  clocked inverter 1101, TFTs 1108 and 1109
constitute a clocked inverter 1102, and TFTs 1110  to 1113 constitute a
clocked inverter 1103. Each of the TFTs constituting the circuit has three
electrodes: a gate electrode, a  source electrode, and a drain electrode.
However, the source region and the drain region  15 cannot be discriminated
from each other because of a structural characteristic of the TFT. In
ordinary CMOS circuits, one of the source and drain regions of the
n-channel TFT at a lower  potential is used as a source electrode, while
the other at a higher potential is used as a drain  electrode. Also, one of
the source and drain regions of the p-channel TFT at a higher  potential is
used as a source electrode, while the other at a lower potential is used as
a drain 20 electrode. In the description of the connection of TFTs in this
specification, the source and  drain electrodes are referred to as a first
electrode and a second electrode, respectively, or as a  second electrode
and a first electrode, respectively, to avoid confusing them one with the
other. The operation of the circuit will be described. In the following
description of the  operation of TFTs, a conducting state when a channel is
formed between impurity regions by 2 2 JUN 2006 



C) application of a potential to the gate electrode is represented by "ON",
and a non-conducting  state when the impurity region channel is not formed
is represented by "OFF". Referring to Figs. 11A and 11B and Fig. 11C, which
is a timing chart, a clock signal  (hereinafter referred to as "CK") and an
inverted clock signal (hereinafter referred to as  5 "CKB") are
respectively_ input to the TFTs 1107 and 1104. A start pulse (hereinafter
referred to as "SP") is input to the TFTs 1105 and 1106. When CK is high
level; CKB is low level;  and SP is high level, each of the TFTs 1106 and
1107 is ON and low level is output to be  input to the inverter 1102
constituted by the TFTs 1108 and 1109. The inverter 1102 inverts  the input
low level and outputs high level through an output node (SRout 1).
Thereafter, CK 10 becomes low level and CKB becomes high level, while SP is
high level. Then, a holding  operation by means of a loop formed by the
inverter 1102 and the clocked inverter 1103 is  performed. Outputting high
level through the output node is thus continued. CK and CKB  then become
high level and low level, respectively, and the clocked inverter 1101 again
performs the write operation. Low level is thus output through the output
node since SP has 15 already become low level. Subsequently, when CK and
CKB become low level and high  level, respectively, the holding operation
is again performed. Low level output from the  output node at this time is
held in the loop formed by the inverter 1102 and the clocked  inverter
1103. The operation of one stage is thus performed. In the next stage, the
connections  20 with respect to CK and CKB are reversed and the same
operation as described above is  performed according to the reversed
polarity of the clock signal. The same operation is  repeated according to
the polarity of the clock signal alternately changed. Sampling pulses  are
thus output successively, as shown in Fig. 11C. A feature of the CMOS
circuit should be mentioned which resides in limiting power 



3 2 JUN 2006 consumed by the entire circuit. That is, a current flows only
at a moment when a change in  logic state (from high level to low level or
from low level to high level) occurs and no current  flows when a logic
state is maintained (although in actuality a small leak current flows). The
demand for display devices using liquid crystals or self-luminous elements
is  5 growing rapidly.with the development of mobile electronic devices
reduced in size and  weight. However, it is difficult to effectively reduce
the manufacturing cost of such display  devices by improving the yield,
etc. It is naturally conceivable that the demand will further  grow
rapidly. Therefore, it is desirable to supply display devices at a reduced
cost. A method of forming an active layer pattern, a wiring pattern, etc.,
by performing  10 exposure and etching using a plurality of photomasks is
ordinarily used as a method of  fabricating a driver circuit on an
insulator. Since the number of manufacturing steps is a  dominant factor in
determining the manufacturing cost, a manufacturing method using a  reduced
number of manufacturing steps is ideal for manufacture of driver circuits.
If driver  circuits can be formed by using TFTs of only one of two
conductivity types, i.e., the n 15 channel or p-channel type, instead of
being formed of CMOS circuits, part of the ion doping  process can be
removed and the number of photomasks can be reduced. Fig. 9A illustrates a
CMOS inverter (I) ordinarily used, and inverters (II) and (III)  formed by
using only TFTs of one polarity or by using only one TFT. The inverter (II)
has a  TFT used as a load. The inverter (III) has a resistor used as a
load. The operation of each  20 inverter will be described. Fig. 9B shows
the waveform of a signal input to each inverter. The input signal
amplitude is low level/high level = VSS/VDD (VSS < VDD). It is assumed that
VSS = 0 V.  The operation of the circuit will be described. To describe the
operation simply and 



explicitly, it is assumed here that the threshold voltages of n-channel
TFTs are equal to each 4 2 JUN 2006 other and are represented by V thN
across the board, and that, similarly, the threshold voltage  of a
p-channel TFT is represented by a constant value V thP. When a signal such
as shown in Fig. 9B is input to the CMOS inverter, and when the  potential
of the input signal is high level, the p-channel TFT 901 is OFF and the
N-channel  5 TFT 902 is ON. The resulting potential at the output node is
low level. Conversely, when the potential of the input signal is low level,
the p-channel TFT 901 is ON and the N-channel  TFT 902 is OFF. The
resulting potential at the output node is high level (Fig. 9C). The
operation of the inverter (II) using a TFT as a load will next be described
with  respect to a case where a signal such as shown in Fig. 9B is input.
When the input signal is  10 low level, the n-channel TFT 904 is OFF. The
load TFT 903 is operating in a saturated state. As a result, the potential
at the output node is pulled up toward a high level. On the other  hand,
when the input signal is high level, the n-channel TFT 904 is ON. The
potential at the  output node is pulled down toward a low level if the
current capacity of the n-channel TFT  904 is sufficiently larger than the
current capacity of the load TFT 903. 15 In the inverter (III) using a
resistor as a load, the ON resistance of the n-channel TFT  906 is set to a
value sufficiently smaller than the resistance value of a load resistor
905. In  this inverter, therefore, when the input signal is high level, the
n-channel TFT 906 is ON and  the potential at the output node is pulled
down toward a low level. When the input signal is  low level, the n-channel
TFT 906 is OFF and the potential at the output node is pulled down  20
toward a high level. However, there is a problem described below with each
of the inverter using a TFT  as a load and the inverter using a resistor as
a load. Fig. 9D shows the waveform of the  



output from the inverter using the TFT 903 as a load. When the output is
high level, the  potential of the output is lower than VDD by an amount
indicated by 907. If in the load TFT 5 2 JUN 2006 903 the terminal on the
output node side is a source while the terminal on the power supply  VDD
side is a drain, the potential at the gate electrode is VDD, since the gate
electrode and  the drain region are connected to each other. The condition
for maintaining the load TFT in  the ON state is (TFT 903 gate-source
voltage > V thN). Therefore the highest level to which 5 the potential at
the output node can be increased is (VDD - V thN). That is, the amount 907
is equal to V thN. Further, when the output is low level, the potential of
the output is higher  than VSS by an amount indicated by 908, depending on
the ratio of the current capacities of  the load TFT.903 and the n-channel
TFT 904. To bring the output potential sufficiently  close to VSS, it is
necessary to sufficiently increase the current capacity of the n-channel
TFT 10 904 relative to that of the load TFT 903. Similarly, referring to
Fig. 9E showing the  waveform of the output from the inverter using the
resistor 905 as a load, the potential of the  output is higher by an amount
indicated by 909, depending on the ratio of the resistance value  of the
load resistor 905 and the ON resistance of the n-channel TFT 906. That is,
in, use of  the above-described inverter formed by using only one TFT or
only TFTs of one polarity, the 15 amplitude of the output signal is
attenuated relative to the amplitude of the input signal.  SUMMARY OF THE
INVENTION In view of the above-described problem, an object of the present
invention is to  provide a pulse output circuit which is formed by using
only TFTs of one polarity, which can  20 therefore be fabricated at a low
cost by performing a reduced number of manufacturing steps, and from which
an output can be obtained without being attenuated in amplitude, and a
shift  register using the output circuit. 



Conditions for ensuring that the amplitude of the output signal has a
normal value of  low level/high level = VSS/VDD in the inverter shown in
(II) of Fig. 9A as an inverter using a 6 2 JUN 2006 TFT as a load will be
discussed. First, in a circuit such as shown in Fig. 10A, when the  output
signal potential becomes low level, a state in which the resistance between
power  supply VSS and output node (Out) is sufficiently small relative to
the resistance between  power supply VDD and output node (Out) suffices for
bringing the potential of the output 5 signal sufficiently close to VSS.
That is, maintaining an n-channel TFT 1001 in the OFF  state during the
time period when an n-channel TFT 1002 is ON suffices. Secondly when the
output signal potential becomes high level, a state in which the  absolute
value of the gate-source voltage of the n-channel TFT 1002 is always higher
than V  thN and the TFT 1001 is reliably maintained in the OFF state
suffices for making the potential 10 of the output signal equal to VDD.
That is, to meet a condition for making the high level of  the output node
equal to VDD, it is necessary to increase the potential at the gate
electrode of  the n-channel TFT 1001 to a level higher than (VDD + V thN).
According to the present invention, therefore, the following measure is
adopted. A  capacitor 1003 is provided between the gate and the source of
an n-channel TFT 1001, as  15 shown in Fig. 1OB. When the n-channel TFT
1001 has a potential at the gate electrode such as to be in a floating
state, the potential at the output node is increased. With the increase in
the potential at the output node, the potential at the gate electrode of
the n-channel TFT 1001  is increased by the function of capacitive coupling
through the capacitor 1003. By using this  effect, it is possible to
increase the potential at the gate electrode of the n-channel TFT 1001 20
to a level higher than VDD (more accurately, higher than (VDD + V thN)).
Thus, it is  possible to pull up the potential at the output node
sufficiently close to VDD. 



A capacitor produced as a parasitic capacitance between the gate and the
source of  the TFT 1001 may be used as the capacitor 1003 shown in Fig.
10B, or a capacitor portion  may be actually fabricated. If a capacitor
portion is independently fabricated, a simple 7 2 JUN 2006 manufacturing
process is preferably used in which two of an active layer material, a gate
material and a wiring material are used and an insulating layer is
interposed between them.  However, a capacitor portion may be fabricated by
using other materials. In a case where an  active layer is used, it is
desirable to reduce the resistance of the active layer, for example, by
-a- adding an impurity to the material of the active layer. Described
hereinafter is the structure of the present invention. A pulse output
circuit according to the present invention comprises first to third
transistors, first to third signal input sections, a signal output section,
and a power supply, and  the pulse output circuit is characterized in that:
10 the first to third transistors are of the same conductivity type; a gate
electrode of the first transistor is electrically connected to the first
signal input section; a first electrode of the first transistor is
electrically connected to the second signal  input section; 15 a second
electrode of the first transistor is electrically connected to a gate
electrode  of the second transistor; a first electrode of the second
transistor is electrically connected to the third signal  input section; a
second electrode of the second transistor is electrically connected to the
signal  20 output section; 



a gate electrode of the third transistor is electrically connected to the
first signal input section; a first electrode of the third transistor is
electrically connected to the power supply; and 8 2 JUN 2006 a second
electrode of the third transistor is electrically connected to the signal
output section. A pulse output circuit according to the present invention
comprises first to third  transistors, first to fourth signal input
sections, a signal output section, a power supply, and an  input change
circuit, and the pulse output circuit is characterized in that: the first
to third transistors are of the same conductivity type; a gate electrode of
the first transistor is electrically connected to the first signal input
section; a first electrode of the first transistor is electrically
connected to the input change 10 circuit; the input change circuit is
electrically connected to the second signal input section  and to the third
signal input section; a second electrode of the first transistor is
electrically connected to a gate electrode  of the second transistor; 15 a
first electrode of the second transistor is electrically connected to the
fourth signal  input section; a second electrode of the second transistor
is electrically connected to the signal  output section; a gate electrode
of the third transistor is electrically connected to the first signal input



a first electrode of the third transistor is electrically connected to the
power supply; a second electrode of the third transistor is electrically
connected to the signal output 9 2 JUN 2006 A pulse output circuit
according to the present invention comprises first to third  transistors,
first to fourth signal input sections, a signal output section, a power
supply, and an  input change circuit, and the pulse output circuit is
characterized in that: the first to third transistors are of the same
conductivity type; 5 a gate electrode of the first transistor is
electrically connected to the first signal input  section; a first
electrode of the first transistor is electrically connected to the input
change circuit; the input change circuit is electrically connected to the
second signal input section  10 and to the third signal input section; a
second electrode of the first transistor is electrically connected to a
gate electrode  of the second transistor; a first electrode of the second
transistor is electrically connected to the fourth signal  input section;
15 a second electrode of the second transistor is electrically connected to
the signal  output section; a gate electrode of the third transistor is
electrically connected to the first signal input section; a first electrode
of the third transistor is electrically connected to the power supply;  20
a second electrode of the third transistor is electrically connected to the
signal output  section; 



when the input change circuit is in a first state, conduction is provided
between the  first electrode of the first transistor and the second signal
input section and no conduction is  provided between the first electrode of
the first transistor and the third signal input section; 10 2 JUN 2006 and
when the input change circuit is in a second state, conduction is provided
between  the first electrode of the first transistor and the third signal
input section and no conduction is  provided between the first electrode of
the first transistor and the second signal input section. 5 - A pulse
output circuit according to the present invention, characterized in that
the  input change circuit has a fourth transistor, a fifth transistor, a
fifth signal input section, and a  sixth signal input section; each of the
fourth transistor and the fifth transistor is of the same conductivity type
as  the first to third transistors; 10 a gate electrode of the fourth
transistor is electrically connected to the fifth signal  input section; a
first electrode of the fourth transistor is electrically connected to the
second signal  input section; a second electrode of the fourth transistor
is electrically connected to the first  15 electrode of the first
transistor; a gate electrode of the fifth transistor is electrically
connected to the sixth signal  input section; a first electrode of the
fifth transistor is electrically connected to the third signal input
section;  20 a second electrode of the fifth transistor is electrically
connected to the first electrode  



of the first transistor; when an input change signal is input to the fifth
signal input section and an inverted  input change signal is input to the
sixth signal input section, the fourth transistor is set in a  conducting
state and the fifth transistor is set in a nonconducting state; and 11 2
JUN 2006 when the polarity of the input change signal is reversed and the
polarity of the  inverted input change signal is reversed, the fourth
transistor is set in a nonconducting state  and the fifth transistor is set
in a conducting state. A pulse output circuit according to the present
invention further comprises capacitor  5 . -means between the gate
electrode and the first electrode of the second transistor or between the
gate electrode and the second electrode of the second transistor. According
to a pulse output circuit of the present invention, the capacitor means may
be formed between the gate electrode of the second transistor and an active
layer of the  second transistor, or between any two of an active layer
material, a material forming the gate  10 electrode, and a wiring material.
Employing a pulse output circuit of the present invention, there is
provided a shift  register in which sampling pulses are successively output
on the basis of first to fourth clock  signals and a start pulse. A shift
register according to the present invention is characterized in that: 15
the shift register comprises first to fourth clock signal lines and a start
pulse input  line; in the pulse output circuit forming the (4n-3) th stage
(n: a natural number, 1 s n), the  first signal input section is
electrically connected to the first clock signal line; the second signal
input section is electrically connected to the start pulse input line if  



20 n = 1, or to the signal output section of the pulse output circuit
forming the (4n-1) th stage if n x 1; the third signal input section is
electrically connected to the third clock signal line; in the pulse output
circuit forming the (4n-2) th stage, the first signal input section is
electrically connected to the second clock signal line; 12 2 JUN 2006 the
second signal input section is electrically connected to the signal output
section  of the pulse output circuit forming the (4n-3) th stage; the third
signal input section is electrically connected to the fourth clock signal
line;  in the pulse output circuit forming the (4n-1) th stage, the first
signal input section is  . electrically connected to the third clock signal
line; the second signal input section is electrically connected to the
signal output section of the pulse output circuit forming the (4n-2) th
stage; the third signal input section is electrically connected to the
first clock signal line; in the pulse output circuit forming the 4n th
stage, the first signal input section is  10 electrically connected to the
fourth clock signal line; the second signal input section is electrically
connected to the signal output section  of the pulse output circuit forming
the (4n-1) th stage; the third signal input section is electrically
connected to the second clock signal line; and  15 sampling pulses are
successively output on the basis of first to fourth clock signals  and a
start pulse. A shift register according to the present invention is
characterized in that: the shift register comprises first to fourth clock
signal lines and a start pulse input 



line;  20 in the pulse output circuit forming the (4n-3) th stage (n: a
natural number, 1 s n), the first signal input section is electrically
connected to the first clock signal line; the second signal input section
is electrically connected to the start pulse input line if  n = 1, or to
the signal output section of the pulse output circuit forming the (4n-1) th
stage if n 13 2 JUN 2006 the third signal input section is electrically
connected to one of the start pulse input  line and the signal output
section of the pulse output circuit forming the (4n-2) th stage; and the
fourth signal input section is electrically connected to the third clock
signal line,  in the pulse output circuit forming the (4n-2) th stage, the
first signal input section is  5 electrically connected to the second clock
signal line.;.. the second signal input section is electrically connected
to the signal output section  of the pulse output circuit forming the
(4n-3) th stage; the third signal input section is electrically connected
to one of the start pulse input  line and the signal output section of the
pulse output circuit forming the (4n-1) th stage; and 10 the fourth signal
input section is electrically connected to the fourth clock signal line,
in the pulse output circuit forming the (4n-1) th stage, the first signal
input section is  electrically connected to the third clock signal line;
the second signal input section is electrically connected to the signal
output section  of the pulse output circuit forming the (4n-2) th stage; 15
the third signal input section is electrically connected to one of the
start pulse input  line and the signal output section of the pulse output
circuit forming the 4n th stage; and the fourth signal input section is
electrically connected to the first clock signal line,  in the pulse output
circuit forming the 4n th stage, the first signal input section is  



electrically connected to the fourth clock signal line; 20 the second
signal input section is electrically connected to the signal output section
of the pulse output circuit forming the (4n-1) th stage; the third signal
input section is electrically connected to one of the start pulse input
line and the signal output section of the pulse output circuit forming the
(4n+1) th stage; and  the fourth signal input section is electrically
connected to the second clock signal line, 14 2 JUN 2006 and sampling
pulses are successively output on the basis of first to fourth clock
signals  and a start pulse. A pulse output circuit according to the present
invention may be constituted only of a  5 transistor whose conductivity
type is an n-channel type, or only of a transistor whose  conductivity type
is a p-channel type. A shift register according to the present invention
may be constituted only of a  transistor whose conductivity type is an
n-channel type, or only of a transistor whose  conductivity type is a
p-channel type. 10 BRIEF DESCRIPTION OF THE DRAWINGS  In the accompanying
drawings: Figs. 1A and 1B are diagrams showing a shift register formed by
using a pulse output  circuit in accordance with the present invention; 15
Fig. 2 is a timing chart relating to drive of the shift register shown in
Figs. 1A and 1B; Figs. 3A and 3B are diagrams showing a shift register to
which a scanning direction  



changing function is added, and which represents an embodiment of the
present invention; Fig. 4 is a timing chart relating to drive of the shift
register shown in Figs. 3A and 20 3B; Fig. 5 is a diagram showing a
structure of a source signal line driver circuit in a  display device
provided in accordance with the present invention; Figs. 6A, 6B, 6C, and 6D
are diagrams showing details of a circuit structure of a  level shifter in
the display device provided in accordance with the present invention; 15 2
JUN 2006 Figs. 7A, 7B, and 7C are diagrams showing details of circuit
structures of a NAND  circuit, a buffer circuit and a sampling switch in
the display device provided in accordance  with the present invention; Fig.
8A through 8G are diagrams showing examples of electronic devices to which
the present invention can be applied; Figs. 9A through 9E are diagrams
showing structures of a conventional CMOS inverter and load-type inverters
and the waveforms of input and output signals relating to the inverters;
Figs. 10A and 10B are diagrams for explaining the principle of the pulse
output  10 circuit of the present invention; Figs. 11A, 11B, and 11C are
diagrams showing a circuit configuration of a  conventional shift register
and a timing chart; Fig. 12 is a diagram showing the entire appearance of
the display device provided in  accordance with the present invention; 15
Figs. 13A and 13B are diagrams showing a shift register formed by using a
pulse  output circuit constituted of transistors of a conductivity type
different from that in  



embodiment mode of the present invention; Fig. 14 is a timing chart
relating to drive of the shift register shown in Figs. 13A and 13B;  20
Fig. 15 is a diagram showing a TFT size and a capacitance value in a test
piece of a  fabricated shift register; Fig. 16 is a diagram showing the
results of simulation of the shift register shown in  Fig. 15; and Figs.
17A and 17B are diagrams showing the results of measurements of the shift
16 2 JUN 2006 register actually fabricated as shown in Fig. 15. DESCRIPTION
OF THE PREFERRED EMBODIMENTS Fig. 1A schematically shows a shift register
in accordance with the present invention.  5 A block 100 in the block
diagram of Fig. 1A represents a pulse output circuit which forms one  stage
for outputting a sampling pulse. The same pulse output circuits are
successively  connected to form a plurality of stages constituting the
shift register shown in Fig. 1A. The shift register shown in Fig. lA has
first to fourth clock signal lines and a start pulse input line. First to
fourth clock signals (CK1 to CK4) are respectively input from the first to
fourth clock  10 signal lines, and a start pulse (SP) is input from the
start pulse input line. Fig. 1B shows the detailed circuit structure of the
block 100. A gate electrode of a  TFT 101 and a gate electrode of a TFT 103
are connected to a first signal input section (CKA).  The TFT 101 has an
input electrode connected to a second signal input section (In) and has an
output electrode connected to the gate electrode of the TFT 102 and to one
end of an electrode 15 of a capacitor 104. The TFT 102 has an input
electrode connected to a third signal input  section (CKB). An output
electrode of the TFT 102, an output electrode of the TFT 103 and  



the other end of the capacitor 104 are connected to a signal output section
(Out). An input  electrode of the TFT 103 is connected to a low-potential
power supply (VSS). While the circuit in this embodiment mode of the
present invention is formed by  20 using only n-channel TFTs, a similar
circuit may be formed by using only p-channel TFTs.  The clock signal input
to the first signal input section (CKA) and the clock signal input to the
third signal input section (CKB) are opposite in polarity to each other.
The  second clock signal has a phase delay of 1/4 period from the first
clock signal, and the third  clock signal further has a phase delay of 1/4
period from the second clock signal. Further, 17 2 JUN 2006 the fourth
clock signal has a phase delay of 1/4 period from the third clock signal.
That is,  the third clock signal has a phase delay of 1/2 period from the
first clock signal and is equal to  a signal obtained by reversing the
polarity of the first clock signal. Similarly, the fourth  clock signal has
a phase delay of 1/2 period from the second clock signal and is equal to a
5 signal obtained by reversing the polarity of the second clock signal. In
the shift register using pulse output circuits each of which is formed as
shown in  Fig. 1B, and which are successively connected to form a plurality
of stages, an output pulse  from one stage is input to the second signal
input section (In) in the subsequent stage. In the  first stage, a start
pulse is input to the second signal input section (In). 10 Referring to
Table 1, in the (4n-3) th stage (n: a natural number , 1 s n), the first
clock signal is input to the first signal input section (CKA) and the third
clock signal is input  to the third signal input section (CKB). In the
(4n-2) th stage (n: a natural number , 1 s n),  the second clock signal is
input to the first signal input section (CKA) and the, fourth clock  signal
is input to the third signal input section (CKB). In the (4n-1) th stage,
the third clock 15 signal is input to the first signal input section (CKA)
and the first clock signal is input to the  



third signal input section (CKB). In the 4n th stage, the fourth clock
signal is input to the  first signal input section (CKA) and the first
clock signal is input to the third signal input  section (CKB). Table 1
Signal input portion (CKA)Signal input portion (CKB) 4(n-1) th stageFourth
clock signalSecond clock signal 4n-3 th stageFirst clock signalThird clock
signal 4n-2 th stageSecond clock signalFourth clock signal 4n-1 th
stageThird clock signalFirst clock signal 4n th stageFourth clock
signalSecond clock signal  20 18 That is, the shift register in this
embodiment mode of the invention has a certain  number of constitutional
units each formed of a portion including the pulse output circuits in  four
consecutive stages. Even if the number of stages in which the pulse output
circuits are  connected is smaller than four, the clock signals are input
in the order in accordance with  Table 1. The operation of the circuits
will be described with reference to the timing chart of  Fig. 2. The
description will be made by assuming that the voltage amplitude of
the.clock  signals and the start pulse is low level/high level = VSS/VDD,
and that VSS < VDD. <1> In the first-stage pulse output circuit, the first
clock signal (CK1) is supplied to the  10 gate electrodes of the TFTs 101
and 103 and becomes high level to turn on the TFTs 101 and  103. At this
stage, since no start pulse (SP) has been input, the potential at the gate
electrode  of the TFT 102 is low level and the potential at the signal
output section (Out) is settled at low  



level. <2> When a start pulse (SP) input from the signal input section (In)
thereafter becomes  15 high level, the potential at the gate electrode of
the TFT 102 is increased to (VDD - V thN) to  be thereafter maintained in a
floating state. The TFT 102 is thus turned on. At this point,  however, the
third clock signal (CK3) input to the signal input section (CKB) is low
level and  the potential at the signal output section (Out) is not changed.
<3> Subsequently, the first clock signal (CK1) becomes low level to turn
off the TFTs  20 101 and 103. Simultaneously, the third clock signal (CK3)
becomes high level. Since the  TFT 102 has already been turned on, the
potential at the signal output section (Out) is  increased. The potential
at the gate electrode of the TFT 102, which is maintained in the  floating
state at (VDD - V thN) since the TFT 101 has been turned on, is further
increased  from (VDD - V thN) to a level higher than (VDD + V thN) by the
function of the capacitor 19 2 JUN 2006 104, as the potential at the signal
output section (Out) is increased. Therefore, when the  potential at the
signal output section (Out) becomes high level, it is equal to VDD. <4> The
start pulse (SP) then becomes low level. Subsequently, when the first clock
signal (CK1) again becomes high level, the TFTs 101 and 103 are turned on,
the potential at  5 the gate electrode of the TFT 102 becomes low level,
and the TFT 102 is thus turned off. Because the TFT 103 is turned on, the
potential at the signal output section (Out) becomes  low level. The
circuits in the first to final stages successively operate as described
above to  output sampling pulses. The shift register formed by using the
pulse output circuit of the  10 present invention is formed only of TFTs of
one conductivity type but can output pulses of a normal amplitude by
avoiding attenuation of the amplitude of the output pulses due to the  



threshold value of the TFTs. Even during the period during which no
sampling pulse is  output from each stage, the TFT 103 is turned on each
time the clock signal input from the  signal input section (CKA) becomes
high level, thereby settling the signal output section 15 (Out) potential
at low level. The signal output section is not floated for a long time.
Therefore, the shift register can be used in a circuit of a comparatively
low driving frequency,  e.g., a gate signal line driver circuit.
Embodiments of the present invention will be described below.  (Embodiment
1) 20 Fig. 3A shows an example of a shift register arranged in such a
manner that a  scanning direction inverting function is added to the shift
register described above in the  description of the embodiment mode of the
present invention. The shift register of this  embodiment uses additional
input signals: an input change signal (LR) and an inverted input  change
signal (RL) other than those used in the circuit shown in Fig. 1A. 20 2 JUN
2006 Fig. 3B shows details of the configuration of the pulse output circuit
corresponding  to one stage represented by a block 300 in Fig. 3A. The
portion of the pulse output circuit  constituted by TFTs 301 to 303 and a
capacitor 304 is the same as the circuit shown in Fig. 1B,  and the pulse
output circuit of this embodiment has an input change circuit 310
constituted by 5 . a switch formed of TFTs 305 and 306, a fifth signal
input section, and a sixth signal input  section. Each of output electrodes
of TFTs 305 and 306 is connected to an input electrode of  TFT 301. TFT 305
has an input electrode connected to a second signal input section (InL)
and has a gate electrode electrically connected to the fifth signal input
section (L). TFT 306 10 has an input electrode connected to a third signal
input section (InR) and has a gate electrode  



electrically connected to the sixth signal input section (R). Input change
signal (LR) is input  to the fifth signal input section (L), while inverted
input change signal (RL) is input to the  sixth signal input section (R).
Each of LR and RL exclusively has a high level or a low level  in relation
to each other. Correspondingly, the input change circuit 310 in this
embodiment  15 changes between two states described below. Firstly, when LR
and RL are high level and low level, respectively, TFT 305 is  turned on
and TFT 306 is turned off. A sampling pulse supplied from the preceding
stage  through the second signal input section (InL) is thus applied to the
input electrode of TFT 301.  Secondly, when LR and RL are low level and
high level, respectively, TFT 305 is turned off 20 and TFT 306 is turned
on. A sampling pulse supplied from the preceding stage through the  third
signal input section (InR) is thus applied to the input electrode of TFT
301. In the shift register shown in Fig. 3A, sampling pulses are output in
the order of the  first stage, the second stage, , and the final stage when
LR and RL are high level and low  level, respectively, and sampling pulses
are output in the order of the final stage, , the 21 2 JUN 2006 second
stage, and the first stage when LR and RL are low level and high level,
respectively.  To change the scanning direction, it is necessary to change
timing of inputting of the clock signals. The timing shown in the timing
chart of Fig. 2 is for scanning in the normal  direction. The timing chart
of Fig. 4 shows timing for scanning in the reverse direction.  5 The clock
signals are input in the order reverse to that shown in Fig. 2. That is,
the third clock signal is input with a 1/4 period delay from the fourth
clock signal, the second clock  signal is input with a 1/4 period delay
from the third clock signal, and the first clock signal is  input with a
1/4 delay from the second clock signal. The start pulse input timing is
determined depending upon the number of stages formed by the pulse output
circuits used in 



10 the shift register, i.e., which clock signal the pulse output circuit to
first output a sampling  pulse is driven with. In the example of the timing
shown in Fig. 4, the fourth clock signal is  input to the signal input
section (CKA) of the end pulse output circuit, and the second clock  signal
is input to the signal input section (CKB). (Embodiment 2) 15 An example of
a display device fabricated by using only TFTs of one polarity will be
described. Fig. 12 is a diagram schematically showing the entire display
device. A source  signal line driver circuit 1201, a gate signal line
driver circuit 1202, and a pixel portion 1203  are formed integrally with
each other on a substrate 1200. A section of the pixel portion 20 1203
shown in a frame 1210 indicated by the dotted line is a segment for forming
one pixel.  The example of the pixel shown in Fig. 12 is a pixel of a
liquid crystal display device.  ON/OFF control of each pixel is performed
by using one TFT in the pixel (hereinafter  referred to as "pixel TFT")
when charge is applied to one electrode of the liquid crystal device.
Signals (clock signals, a start pulse, etc.) for driving the source signal
line driver circuit 1201 22 2 JUN 2006 and the gate signal line driver
circuit 1202 are externally supplied via a flexible printed circuit  (FPC)
1204. The substrate having the pixel TFT and the driver circuits may be
manufactured in  accordance with a known method, for example, as disclosed
in U.S. Patent 5,889,291 issued  5 to Koyama et al. Also, it is possible to
crystallize a semiconductor film for an active layer of the TFTs by
utilizing a metal element for promoting crystallization although other
known  methods can be used for crystallization. Such a method of using the
metal element is  disclosed, for example, in U.S. Patent 5,643,826 issued
to Ohtani et al. The entire  



disclosures of these U.S. patents 5,889,291 and 5,643,826 are incorporated
herein by  10 reference. Fig. 5 is a diagram showing the entire structure
of the source signal line driver circuit  1201 in the display device shown
in Fig. 12. The source signal line driver circuit has a clock  signal level
shifter 501, a start pulse level shifter 502, a pulse output circuits 503
constituting  a shift register, a NAND circuit 504, a buffer 505, and a
sampling switch 506. The signals 15 externally supplied are first to fourth
clock signals (CK1 to CK4), a start pulse (SP), an input  change signal
(LR), an inverted input change signal (RL), and analog video signals (Video
1  to Video 12). The first to fourth clock signals (CK1 to CK4) and the
start pulse (SP)  undergo amplitude conversion in the level shifter
immediately after being externally supplied  as low-voltage amplitude
signals. These signals are thus converted into high-voltage 20 amplitude
signals to be input to the driver circuit. In the source signal line driver
circuit in  the display device of this embodiment, analog signals
corresponding to twelve source signal  lines are simultaneously sampled by
driving the sampling switch 506 by means of a sampling  pulse output from
the pulse output circuit forming one stage in the shift register. Fig. 6A
shows the structure of the clock signal level shifter 501. In the clock
signal J 23 2 JUN 2006 level shifter 501, clock signals opposite in
polarity to each other are paired (CK1 and CK3, or  CK2 and CK4) and
undergo amplitude conversion in a pair of one-input-type level shifters
arranged parallel to each other (in Stage 1), and outputs from the level
shifter circuits are used  as inverted inputs to following buffer stages
(Stage 2, Stage 3, Stage 4). 5 The operation of the circuit shown in Fig.
6A will be described. Three power  supply potentials VSS, VDD1, and VDD2
are used. These potentials are in a relationship:  



VSS < VDD1 < VDD2. In this embodiment, VSS = 0[V], VDD1 = 5[V], and VDD2=
16[V].  Each of TFTs 601, 603, 606, and 608 shown in Fig. 6A is of a double
gate structure.  However, these TFTs may alternatively be provided in a
single gate structure or in a multigate 10 structure having three or more
gate electrodes. The number of gates is not particularly  limited with
respect to the other TFTs. First clock signal (CK1) having an amplitude of
a low level/high level = VSS/VDD1  is input from a signal input section (CK
inl). When CK1 is high level, each of TFTs 602  and 604 is ON, the
potential at the gate electrode of TFT 603 is low level, and TFT 603 is 15
OFF. The ON resistance of TFT 602 is set to a sufficiently small value
relative to that of  TFT 601 in the design stage. Therefore, a low level
appears at node a. When CK1 is low  level, each of TFTs 602 and 604 is OFF,
so that the potential at the gate electrode of TFT 603  is pulled up toward
VDD2 through TFT 601 operating in a saturated state. When the  potential
becomes equal to (VDD2 - V thN), TFT 601 is turned off and the gate
electrode of 20 TFT 603 is floated. TFT 603 is thus turned on and the
potential at node a is pulled up  toward VDD2. With the increase in the
potential at node a, the potential at the gate  electrode of TFT 603 in the
floating state is pulled up by the function of capacitor 605 to a  level
higher than VDD2. The potential at the gate electrode of TFT 603 is thus
set above  (VDD2 + V thN), so that the high level appearing at node a
becomes equal to VDD2. As a 24 2 JUN 2006 result, the low level of an
output signal becomes equal to VSS and the high level of the output  signal
becomes equal to VDD2, thus completing amplitude conversion. On the other
hand, third clock signal (CK3) also having the amplitude VSS - VDD1 is
input from a signal input section (CK in2). The one-input-type level
shifter constituted by  5 . TFTs 606 to 609 and capacitor 610 operates in
the same manner as that described above to 



perform amplitude conversion, thereby outputting through node f3 a signar
having an  amplitude of VSS - VDD2. The signal appearing at node a has the
polarity opposite to that  of the input CK1, and the signal appearing at
node (3 has the polarity opposite to that of the  input CK3. 10 In the
level shifter used in the display device of this embodiment, buffer stages
(Stages 2 to 4) are provided as stages following the level shifter circuits
(Stage 1) in  consideration for the load with respect to the
amplitude-converted pulse. The inverter circuit  forming each buffer stage
is of a two input type requiring an input signal and an inverted  signal of
the input signal. The two-input-type inverter circuit is used for the
purpose of 15 reducing power consumption. In the above-described level
shifter circuit, a shoot-through  current flows through TFTs 601 and 602
between VSS and VDD2 when TFT 602 is ON.  The two-input-type inverter is
used to prevent the shoot-through current from flowing during  operation.
In the inverter circuits in Stage 2 shown in Fig. 6A, the signal supplied
to the gate  20 electrode of TFT 611 and the signal supplied to the gate
electrode of TFT 612 are opposite in  polarity to each other. Therefore, by
utilizing the forms of CK1 and CK3 opposite in  polarity to each other, the
output signal appearing at node a and the output signal appearing at  node
(3 are used as an input and an inverted input to the TFTs. The operation of
the inverter circuits will be described. The operation of one of the 25 2
JUN 2006 two inverter circuits in Stage 2, i.e., the inverter circuit
formed of TFTs 611 to 614 and  capacitor 615, will be described. The other
inverter circuit operates in the same manner. When the signal supplied to
the gate electrode of TFT 611 is high level, TFT 611 is  ON and the
potential at the gate electrode of TFT 613 is pulled up toward VDD2. When
the  



5 . potential becomes equal to (VDD2 - V thN), TFT 611 is turned off and
the gate electrode of TFT 613 is floated. On the other hand, since the
signal supplied to the gate electrodes of  TFTs 612 and 614 is low level,
each of TFTs 612 and 614 is OFF. Since the potential at the 0 gate
electrode of TFT 613 has been pulled up to (VDD2 - V thN), TFT 613 is ON
and the  potential at node y is pulled up toward VDD2. As in the operation
of the above-described 10 level shifter circuit, with the increase in the
potential at node y, the potential at the gate  electrode of TFT 613 in the
floating state is pulled up by the function of the capacitor 615 to a
level higher than VDD2. The potential at the gate electrode of TFT 613 is
thus set above  (VDD2 + V thN), so that the high level appearing at node y
becomes equal to VDD2. When the signal supplied to the gate electrode of
TFT 611 is low level, TFT 611 is  15 "OFF, high level is supplied to the
gate electrodes of TFTs 612 and 614, and each of TFTs 612 and 614 is ON.
Consequently, the potential at the gate electrode of TFT 613 is low level
and  the low level appears at node y. A pulse is also output to node S by
the same operation. The pulse output through  node 6 is opposite in
polarity to the pulse appearing at node y. 20 The same operation is
performed in each of Stages 3 and 4 to finally output pulses to  signal
output sections (3) and (4). Fig. 6B shows a state of clock signal
amplitude conversion. The amplitude of the  input signal is low level/high
level = VSS/VDD1 (0 V/5 V) and the amplitude of the output  signal is low
level/high level = VSS/VDD2 (0 V/16 V). 26 2 JUN 2006 Fig. 6C illustrates
the start pulse (SP) level shifter. The start pulse is used without  an
inverted signal of it. Therefore, an output from a one-input-type level
shifter circuit  



(Stage 1) is input to a one-input-type inverter circuit (Stage 2). Outputs
from Stage 1 and  Stage 2 are used in a two-input-type inverter circuit
(Stage 3). The operation of the one 5 input-type level shifter circuit is
the same as that in the case of processing the clock signal.  The
one-input-type inverter circuit operates in the same manner as the
one-input-type level  shifter circuit with respect to processing therein
except that the amplitude of the input signal 40 is low level/high level =
VSS/VDD2 and no amplitude conversion is performed between input  and output
pulses. The description for these circuits will not be repeated. 10 Fig. 6D
shows a state of start pulse amplitude conversion. The amplitude of the
input signal is low level/high level = VSS/VDD1 (0 V/5 V) and the amplitude
of the output  signal is low level/high level = VSS/VDD2 (0 V/16 V), as are
those of the clock signal. Fig. 7A illustrates the two-input-type NAND
circuit. The structure of the NAND  circuit is similar to that of the
one-input-type inverter circuit. The difference resides only in  15 that a
two-input signal input section is provided in place of that in the
one-input inverter circuit, TFTs 702 and 703 are provided in series with
each other, and TFTs 705 and 706 are  also provided in series with each
other. When high level is input to each of signal input sections (Inl) and
(In2), each of  TFTs 702, 703, 705, and 706, is turned on, the potential at
the gate electrode of TFT 704  20 becomes low level, and TFT 704 is thus
turned off. As a result, low level appears at a signal output section
(Out). When low level is input to both or one of the signal input sections
(Inl) and (In2), conduction is not provided between the gate electrode of
TFT 704 and power  supply VSS and the potential at the gate electrode of
TFT 704 is therefore pulled up toward  VDD2 to turn on TFT 704. Further,
the potential is increased to a level higher than (VDD + 27 2 JUN 2006 V
thN) by the function of capacitor 707, so that high level corresponding to
potential VDD2  



appears at the signal output section (Out). Fig. 7B shows the structure of
the buffer circuit constituted by a one-input-type  inverter circuit (Stage
1) and two-input-type inverter circuits (Stages 2 to 4). The operation  5 ,
of. each of one-input-type and two-input-type inverter circuits is the same
as that in the level  shifter described above. The description for it will
not be repeated. Fig. 7C shows the structure of the sampling switch. A
sampling pulse is input  through a signal input section (25) to
simultaneously control twelve TFTs 731 arranged in  parallel with each
other. Analog video signals are supplied to input electrodes (1) to (12) of
10 the twelve TFTs 731 to write the potentials of the video signals to the
source signal lines when  a sampling pulse is input. The inverter, circuit
and the level shifter circuit in the circuits constituting the driver
circuits of the display device of this embodiment may be the same as those
described in the  specification of the invention filed in Japanese Patent
Application No. 2001-133431 by the  15 inventors of the present
application. The driver circuits constituting the entire display device
including the pixel portion  in this embodiment are fabricated by using
only TFTs (e.g., n-channel TFTs) of one polarity  which is the same as the
polarity of the pixel TFTs. Therefore, the ion doping process for
imparting p-type conductivity to a semiconductor layer can be removed. This
contributes to  20 a reduction in manufacturing cost and to an improvement
in yield. While the TFTs constituting the display device of this embodiment
are n-channel  TFTs, driver circuits and pixel TFTs may be formed by using
only p-channel TFTs according  to the present invention. In such a case,
the ion doping process to be removed is a process  for imparting n-type
conductivity to a semiconductor layer. Also, the present invention is 28 2
JUN 2006 



applied not only to liquid crystal display devices but also to any of
semiconductor devices if  the semiconductor device is fabricated by
integrally forming a driver circuit on an insulator.  (Embodiment 3) In the
embodiment mode of the present invention and the above embodiments of the
5__. _ present invention, examples of the circuits formed by using only
n-channel TFTs have been  shown. However, similar circuits may be formed by
using only p-channel TFTs and by  interchanging the power supply potential
levels. Figs. 13A and 13B illustrate an example of a shift register formed
by using only p- channel TFTs. The structure shown in the block diagram of
Fig. 13A is the same as that of  10 the shift register shown in Figs. 1A
and 113, which is formed by using only n-channel TFTs. A block 1300 in Fig.
13A represents a pulse output circuit forming one stage for outputting a
sampling pulse. The shift register shown in Fig. 13A differs from the shift
register formed  by using only n-channel TFTs in that the levels of the
power supply potentials are reversed as  shown in Fig. 13B. 15 Fig. 14
shows a timing chart and output pulses. The operation of each section is
the  same as that in the embodiment mode described above with reference to
Figs. 1 and 2.  Therefore detailed description for it will not be repeated.
The pulses shown in Fig. 14 are  expressed by reversing the high and low
levels shown in Fig. 2. (Embodiment 4) 20 A test piece of a shift register
shown in Fig. 15 is fabricated in accordance with the  present invention.
The shift register is formed to have nine pulse output circuit stages. The
channel length/channel width and the capacitance value of each TFT are
shown in Fig. 15. Fig. 16 shows the results of simulation of this shift
register circuit. As operating  conditions, the input signal amplitude is
set to low level/high level = 0 V/10 V and the power 29 



2 JUN 2006 supply potentials of the circuit are also set to the same
values. In Fig. 16, first clock signal  (CK1), start pulse (SP), shift
register first stage output (SROutl), shift register second stage  output
(SROut2), shift register third stage output (SROut3), and shift register
fourth stage  output (SROut4) are shown in the top to bottom sections of
the graph. _.5 Figs. 17A and 17B show the results of an operation test of
the test piece of the shift  register actually fabricated. In Fig. 17A,
first clock signal (CK1), start pulse (SP), shift  register first stage
output (SROutl), shift register second stage output (SROut2), shift
register  third stage output (SROut3), and shift register fourth stage
output (SROut4) are shown in the  top to bottom sections of the graph. In
Fig. 17B, first clock signal (CK1), start pulse (SP), 10 shift register
sixth stage output (SROut6), shift register seventh stage output (SROut7),
shift  register eighth stage output (SROut8), and shift register final
stage output (SROut9) are  shown in the top to bottom sections of the
graph. As shown in Figs. 17A and 17B, a normal  operation at the power
supply voltage 10V and at an driving frequency of about 5 MHz was
confirmed. 15 (Embodiment 5) The present invention can be applied to
manufacture of display devices to be used in  j various electronic devices.
Examples of such electronic devices are portable information  terminals (an
electronic notebook, a mobile computer, a portable telephone, etc.), a
video  camera, a digital camera, a personal computer, a television set, and
a portable telephone, such  20 as those illustrated in Figs. 8A through 8G.
Fig. 8A illustrates a liquid crystal display (LCD) constituted by a case
3001, a stand  3002, a display portion 3003, etc. The present invention can
be applied to the display  portion 3003. Fig. 8B illustrates a video camera
constituted by a main body 3001, a display portion 



30 2 JUN 2006 3012, an audio input portion 3013, operating switches 3014, a
battery 3015, an image  receiving portion 3016, etc. The present invention
can be applied to the display portion  3012. Fig. 8C illustrates a
notebook-type personal computer constituted by a main body  5 3021, a case
3022, a display portion 3023, a keyboard 3024, etc. The present invention
can  be applied to the display portion 3023. Fig. 8D illustrates a portable
information terminal constituted by a main body 3031,  a stylus 3032, a
display portion 3033, operating buttons 3034, an external interface 3035,
etc. The present invention can be applied to the display portion 3033. 10
Fig. 8E illustrates an audio reproduction device, more specifically an
audio device  mounted in a motor vehicle and constituted by a main body
3041, a display portion 3042,  operating switches 3043 and 3044,-etc. The
present invention can be applied to the display  portion 3042. The
invention may be applied to any of portable or home audio devices other
than the above-described audio device mounted in a motor vehicle. 15 Fig.
8F illustrates a digital camera constituted by a main body 305-1, a display
portion  (A) 3052, an ocular portion 3053, operating switches 3054, a
display portion (B) 3055, a  battery 3056, etc. The present invention can
be applied to each of the display portion (A)  3052 and the display portion
(B) 3055. Fig. 8G illustrates a portable telephone constituted by a main
body 3061, an audio  20 output portion 3062, an audio input portion 3063, a
display portion 3064, operating switches  3065, an antenna 3066, etc. The
present invention can be applied to the display portion 3064. It is to be
noted that the above-described devices of this embodiment are only
examples and that the invention is not exclusively applied to them. 



According to the present invention, even in a case where a driver circuit
and a pixel 31 2 JUN 2006 portion of a display device are formed by using
only TFTs of one conductivity type, output  pulses of a normal amplitude
can be obtained without causing attenuation of the amplitude of  the output
pulses due to the threshold value of the TFTs. Thus, the number of
manufacturing  steps can be reduced and this effect contributes to a
reduction in manufacturing cost and to an  improvement in yield. Thus, the
present invention makes it possible to supply display- devices at a reduced
cost. 32 2 JUN 2006 WHAT IS CLAIMED IS: 1. A pulse output circuit
comprising: first, second and third transistors, each having a gate
electrode, a first electrode and a second electrode, and the second
electrode of the first transistor electrically connected to the  5 gate
electrode of the second transistor; a first signal input portion
electrically connected to the gate electrodes of first and  third
transistors; a second signal input portion electrically connected to the
first electrode of the first  transistor; 10 a third signal input portion
electrically connected to the first electrode of the second  transistor; a
power supply electrically connected to the first electrode of the third
transistor; and  a signal output portion electrically connected to the
second electrodes of the second  and third transistors, 



15 wherein the first, second and third transistors are the same
conductivity type, and  wherein capacitor means is disposed between the
gate electrode and the first electrode of  said second transistor or
between the gate electrode and the second electrode of said second
transistor. 20 2. A pulse output circuit comprising: first, second and
third transistors, each having a gate electrode, a first electrode and a
second electrode, and the second electrode of the first transistor
electrically connected to the  gate electrode of the second transistor; a
first signal input portion electrically connected to the gate electrodes of
first and 2 JUN 2006 third transistors; an input change circuit
electrically connected to the first electrode of the first  transistor;
second and third signal input portions electrically connected to the input
change  5 circuit; a fourth signal input portion electrically connected to
the first electrode of the second  transistor; a power supply electrically
connected to the first electrode of the third transistor; and  a signal
output portion electrically connected to the second electrodes of the
second  10 and third transistors, wherein the first, second and third
transistors are the same conductivity type, and  wherein a capacitor means
is disposed between the gate electrode and the first  electrode of said
second transistor or between the gate electrode and the second electrode of
said second transistor. 15 



3. A pulse output circuit comprising: first, second and third transistors,
each having a gate electrode, a first electrode and a  second electrode,
and the second electrode of the first transistor electrically connected to
the  gate electrode of the second transistor; 20 a first signal input
portion electrically connected to the gate electrodes of first and  third
transistors; an input change circuit electrically connected to the first
electrode of the first transistor; second and third signal input portions
electrically connected to the input change 2 JUN 2006 circuit; a fourth
signal input portion electrically connected to the first electrode of the
second  transistor; a power supply electrically connected to the first
electrode of the third transistor; and  5 a signal output portion
electrically connected to the second electrodes of the second and  third
transistors, wherein the first, second and third transistors are the same
conductivity type, wherein the input change circuit is in a first state,
conduction is provided between the  first electrode of the first transistor
and the second signal input section and no conduction is 10 provided
between the first electrode of the first transistor and the third signal
input section, and wherein the input change circuit is in a second state,
conduction is provided between  the first electrode of the first transistor
and the third signal input section and no conduction  is provided between
the first electrode of the first transistor and the second signal input  15
section, and 



wherein a capacitor means is disposed between the gate electrode and the
first  electrode of said second transistor or between the gate electrode
and the second electrode of  said second transistor. 20 4. A pulse output
circuit according to claim 2, wherein the input change circuit  comprises:
a fourth transistor having a gate electrode, first and second electrodes,
the first  electrode of the fourth transistor electrically connected. to
the second signal input portion and  the second electrode of the fourth
transistor electrically connected to the first electrode of the 2 JUN 2006
first transistor; a fifth transistor having a gate electrode, first and
second electrodes, the first  electrode of the fifth transistor
electrically connected to the third signal input portion and the  second
electrode of the fifth transistor electrically connected to the first
electrode of the first  5 transistor; a fifth signal input portion
electrically connected to the gate electrode of the fourth  transistor; and
a sixth signal input portion electrically connected to the gate electrode
of the fifth  transistor, 10 wherein the fourth and fifth transistors are
the same conductivity type; wherein an input change signal is input to said
fifth signal input section, and when an inverted input change signal is
input to said sixth signal input section, said fourth transistor is  set in
a conducting state and said fifth transistor is set in a nonconducting
state; and wherein the polarity of the input change signal is reversed, and
when the polarity of  15 the inverted input change signal is reversed, said
fourth transistor is set in a nonconducting  state and said fifth
transistor is set in a conducting state. 



5. A pulse output circuit according to claim 3, wherein the input change
circuit  comprises: 20 a fourth transistor having a gate electrode, first
and second electrodes, the first  electrode of the fourth transistor
electrically connected to the second signal input portion and  the second
electrode of the fourth transistor electrically connected to the first
electrode of the  first transistor; a fifth transistor having a gate
electrode, first and second electrodes, the first 36 2 JUN 2006 electrode
of the fifth transistor electrically connected to the third signal input
portion and the  second electrode of the fifth transistor electrically
connected to the first electrode of the first  transistor; a fifth signal
input portion electrically connected to the gate electrode of the fourth  5
transistor; and --- a sixth signal input portion electrically connected to
the gate electrode of the fifth  transistor, wherein the fourth and fifth
transistors are the same conductivity type; wherein an input change signal
is input to said fifth signal input section, and when an  10 inverted input
change signal is input to said sixth signal input section, said fourth
transistor is  set in a conducting state and said fifth transistor is set
in a nonconducting state; and wherein the polarity of the input change
signal is reversed, and when the polarity of  the inverted input change
signal is reversed, said fourth transistor is set in a nonconducting  state
and said fifth transistor is set in a conducting state. 15 6. A pulse
output circuit according to claim 1, wherein said capacitor means is  



formed between the gate electrode of said second transistor and an active
layer of said second  transistor. 20 7. A pulse output circuit according to
claim 2, wherein said capacitor means is  formed between the gate electrode
of said second transistor and an active layer of said second  transistor.
8. A pulse output circuit according to claim 3, wherein said capacitor
means is 37 formed between the gate electrode of said second transistor and
an active layer of said second transistor. 9. A pulse output circuit
according to claim 1, wherein said capacitor means is  5 . formed between
any two of an active layer material, a material forming the gate electrode,
and a wiring material. 10. A pulse output circuit according to claim 2,
wherein said capacitor means is  formed between any two of an active layer
material, a material forming the gate electrode,  10 and a wiring material.
11. A pulse output circuit according to claim 3, wherein said capacitor
means is  formed between any two, of an active layer material, a material
forming the gate electrode,  and a wiring material. 15 12. A shift register
comprising a plurality of stages each formed by the pulse  output circuit
as set forth in claim 1, wherein sampling pulses are successively output on
the basis of first to fourth clock  signals and a start pulse. 20 13. A
shift register comprising a plurality of stages each formed by the pulse  



output circuit as set forth in claim 2, wherein sampling pulses are
successively output on the basis of first to fourth clock  signals and a
start pulse. 38 2 JUN 2006 14. A shift register comprising a plurality of
stages each formed by the pulse  output circuit as set forth in claim 3,
wherein sampling pulses are successively output on the basis of first to
fourth clock  5 . signals and a start pulse. 15. A shift register
comprising a plurality of stages each formed by the pulse 0 output circuit
as set forth in claim 1, wherein the shift register comprises first to
fourth clock signal lines and a start pulse  10 input line; wherein, in
said pulse output circuit forming the (4n-3) th stage (n: a natural number,
1:5 n), said first signal input section is electrically connected to said
first clock signal line;  said second signal input section is electrically
connected to said start pulse input line if n = 1, or to said signal output
section of said pulse output circuit forming the (4n-1) th stage  15 if n x
1; and said third signal input section is electrically connected to said
third clock signal line;  wherein, in said pulse output circuit forming the
(4n-2) th stage, said first signal  input section is electrically connected
to said second clock signal line; said second signal input section is
electrically connected to said signal output section  20 of said pulse
output circuit forming the (4n-3) th stage; and said third signal input
section is electrically connected to said fourth clock signal 



wherein, in said pulse output circuit forming the (4n-1) th stage, said
first signal input section is electrically connected to said third clock
signal line; 39 said second signal input section is electrically connected
to said signal output section  of said pulse output circuit forming the
(4n-2) th stage; and said third signal input section is electrically
connected to said first clock signal line;  wherein, in said pulse output
circuit forming the 4n th stage, said first signal input  5 section is
electrically connected to said fourth clocksignal line; said second signal
input section is electrically connected to said signal output section  of
said pulse output circuit forming the (4n-1) th stage; and said third
signal input section is electrically connected to said second clock signal
line; and 10 wherein sampling pulses are successively output on the basis
of first to fourth clock  signals and a start pulse. 16. A shift register
comprising: a plurality of stages each formed by the pulse output circuit
according to claim 2; and 15 first to fourth clock signal lines and a start
pulse input line, wherein, in said pulse output circuit forming the (4n-3)
th stage (n: a natural  number, 1 s n), said first signal input section is
electrically connected to said first clock signal  line; said second signal
input section is electrically connected to said start pulse input line  20
if n = 1, or to said signal output section of said pulse output circuit
forming the (4n-1) th stage  ifnx1; said third signal input section is
electrically connected to one of said start pulse input  line and said
signal output section of said pulse output circuit forming the (4n-2) th
stage; and 



said fourth signal input section is electrically connected to said third
clock signal 40 2 JUN 2006 wherein, in said pulse output circuit forming
the (4n-2) th stage, said first signal  input section is electrically
connected to said second clock signal line; said second signal input
section is electrically connected to said signal output section  5 , of
said pulse output circuit forming the (4n-3) th stage;  said third signal
input section is electrically connected to one of said start pulse input
line and said signal output section of said pulse output circuit forming
the (4n-1) th stage; and said fourth signal input section is electrically
connected to said fourth clock signal line;  10 wherein, in said pulse
output circuit forming the (4n-1) th stage, said first signal input section
is electrically connected to said third clock signal line; said second
signal input section is electrically connected to said signal output
section  of said pulse output circuit forming the (4n-2) th stage; said
third signal input section is electrically connected to one of said start
pulse input  15 line and said signal output section of said pulse output
circuit forming the 4n th stage; and  said fourth signal input section is
electrically connected to said first clock signal line;  wherein, in said
pulse output circuit forming the 4n th stage, said first signal input
section is electrically connected to said fourth clock signal line; said
second signal input section is electrically connected to said signal output
section  20 of said pulse output circuit forming the (4n-1) th stage; said
third signal input section is electrically connected to one of said start
pulse input  line and said signal output section of said pulse output
circuit forming the (4n+1) th stage; and  said fourth signal input section
is electrically connected to said second clock signal 



line; and 41  2 JUN 2006 wherein sampling pulses are successively output on
the basis of first to fourth clock signals and a start pulse. 17. A shift
register comprising: a plurality of stages each formed by the pulse output
circuit according to claim 3; and  first to fourth clock signal lines and a
start pulse input line, wherein, in said pulse output circuit forming the
(4n-3) th stage (n: a natural  number, 1 s n), said first signal input
section is electrically connected to said first clock signal  line; 10 said
second signal input section is electrically connected to said start pulse
input line  if n = 1, or to said signal output section of said pulse output
circuit forming the- (4n-1) th stage  ifno1; said third signal input
section is electrically connected to one of said start pulse input  line
and said signal output section of said pulse output circuit forming the
(4n-2) th stage; and 15 said fourth signal input section is electrically
connected to said third clock signal  line; wherein, in said pulse output
circuit forming the (4n-2) th stage, said first signal  input section is
electrically connected to said second clock signal line; said second signal
input section is electrically connected to said signal output section  20
of said pulse output circuit forming the (4n-3) th stage; said third signal
input section is electrically connected to one of said start pulse input
line and said signal output section of said pulse output circuit forming
the (4n-1) th stage; and  



said fourth signal input section is electrically connected to said fourth
clock signal 42 2 JUN 2006 wherein, in said pulse output circuit forming
the (4n-1) th stage, said first signal  input section is electrically
connected to said third clock signal line; said second signal input section
is electrically connected to said signal output section  of said pulse
output circuit forming the (4n-2) th stage; 5 -said third signal input
section is electrically connected to one of said start pulse input line and
said signal output section of said pulse output circuit forming the 4n th
stage; and said fourth signal input section is electrically connected to
said first clock signal line;  wherein, in said pulse output circuit
forming the 4n th stage, said first signal input  section is electrically
connected to said fourth clock signal line; 10 said second signal input
section is electrically connected to said signal output section  of said
pulse output circuit forming the (4n-1) th stage; said third signal input
section is electrically connected to one of said start pulse input  line
and said signal output section of said pulse output circuit forming the
(4n+1) th stage; and  said fourth signal input section is electrically
connected to said second clock signal 15 line; and wherein sampling pulses
are successively output on the basis of first to fourth clock signals and a
start pulse. 18. A pulse output circuit according to claim 1, wherein the
conductivity type is 20 an n-channel type. 19. A pulse output circuit
according to claim 2, wherein the conductivity type is  an n-channel type.
20. A pulse output circuit according to claim 3, wherein the conductivity
type is 



43 2 JUN 2006 an n-channel type. 21. A pulse output circuit according to
claim 1, wherein the conductivity type is a p-channel type. 5 22. A pulse
output circuit according to claim 2, wherein the conductivity type is a
p-channel type. 23. A pulse output circuit according to claim 3, wherein
the conductivity type is a 10 p-channel type. 24. A shift register
comprising a plurality of stages, each stage comprising: first, second and
third transistors, each having a gate electrode, a first electrode and a
second electrode, and the second electrode of the first transistor
electrically connected to the  15 gate electrode of the second transistor;
a first signal input portion electrically connected to the gate electrodes
of first and  second third transistors; a second signal input portion
electrically connected to the first electrode of the first  transistor 20 a
third signal input portion electrically connected to the first electrode of
the second  transistor a power supply electrically connected to the first
electrode of the third transistor; and  a signal output portion
electrically connected to the second electrodes of the second and  third
transistors, 25 wherein the first, second and third transistors are the
same conductivity type,, and -44 



2 JUN 2006 wherein a capacitor means is disposed between the gate electrode
and the first  electrode of said second transistor or between the gate
electrode and the second electrode of  said second transistor. 5 25. A
shift register comprising a plurality of stages. each stage comprising:
first, second and third transistors, each having a gate electrode, a first
electrode and a  second electrode, and the second electrode of the first
transistor electrically connected to the  gate electrode of the second
transistor; a first signal input portion electrically connected to the gate
electrodes of first and  10 third transistors; an input change circuit
electrically connected to the first electrode of the first  transistor;
second and third signal input portions electrically connected to the input
change 15  circuit; 15 a fourth signal input portion electrically connected
to the first electrode of the second  transistor; a power supply
electrically connected to the first electrode of the third transistor; and
a signal output portion electrically connected to the second electrodes of
the second  and third transistors, 20 wherein the first, second and third
transistors are the same conductivity type, and  wherein a capacitor means
is disposed between the gate electrode and the first electrode of  said
second transistor or between the gate electrode and the second electrode of
said second  transistor. 26. A shift register comprising a plurality of
stages; each stage comprising: 2 JUN 2006 



first, second and third transistors, each having a gate electrode, a first
electrode and a  second electrode, and the second electrode of the first
transistor electrically connected to the  gate electrode of the second
transistor; a first signal input portion electrically connected to the gate
electrodes of first and  5 third transistors; an input change circuit
electrically connected to the first electrode of the first  transistor;
second and third signal input portions electrically connected to the input
change 10  circuit; 10 a fourth signal input portion electrically connected
to the first electrode of the second  transistor; a power supply
electrically connected to the first electrode of the third transistor; and
a signal output portion electrically connected to the second electrodes of
the second  and third transistors, 15 wherein the first, second and third
transistors are the same conductivity type, wherein the input change
circuit is in a first state, conduction is provided between the  first
electrode of the first transistor and the second signal input section and
no conduction is  provided between the first electrode of the first
transistor and the third signal input section, and  20 wherein the input
change, circuit is in a second state, conduction is provided between the
first electrode of the first transistor and the third signal input section
and no conduction  is provided between the first electrode of the first
transistor and the second signal input  section, 2 JUN 2006 wherein a
capacitor means is disposed between the gate electrode and the first  



electrode of said second transistor or between the gate electrode and the
second electrode of  said second transistor. 5 27. A display device
comprising a pixel portion comprising a plurality of pixels  and a driver
circuit, the driver circuit comprising: first, second and third
transistors, each having a gate electrode, a first electrode and a  second
electrode, and the second electrode of the first transistor electrically
connected to the  gate electrode of the second transistor; 10 a first
signal input portion electrically connected to the gate electrodes of first
and  third transistors; a second signal input portion electrically
connected to the first electrode of the first  transistor; a third signal
input portion electrically connected to the first electrode of the second
15 transistor; a power supply electrically connected to the first electrode
of the third transistor; and a signal output portion electrically connected
to the second electrodes of the second  and third transistors, wherein the
first, second and third transistors are the same conductivity type, and 20
wherein a capacitor means is disposed between the gate electrode and the
first  electrode of said second transistor or between the gate electrode
and the second electrode of  said second transistor. 28. A display device
comprising a pixel portion comprising a plurality of pixels  25 and a
driver circuit, the driver circuit comprising:. . 11 -47 2 JUN 2006 first,
second and third transistors, each having a gate electrode, a first
electrode and a  



second electrode, and the second electrode of the first transistor
electrically connected to the  gate electrode of the second transistor; a
first signal input portion electrically connected to the gate electrodes of
first and 5  5 third transistors; an input change circuit electrically
connected to the first electrode of the first  transistor; second and third
signal input portions electrically connected to the input change  circuit;
10 a fourth signal input portion electrically connected to the first
electrode of the second  transistor; a power supply electrically connected
to the first electrode of the third transistor; and  a signal output
portion electrically connected to the second electrodes of the second  and
third transistors, 15 wherein the first, second and third transistors are
the same conductivity type, and  wherein capacitor means is disposed
between the gate electrode and the first electrode  of said second
transistor or between the gate electrode and the second electrode of said
second transistor. 20 29. A display device comprising a pixel portion
comprising a plurality of pixels  and a driver circuit, the driver circuit
comprising: first, second and third transistors, each having a gate
electrode, a first electrode and a  second electrode, and the second
electrode of the first transistor electrically connected to the  gate
electrode of the second transistor; 25 a first signal: input portion
electrically connected to the, gate electrodes ofrfirst and -48 2 JUN 2006 



third transistors; an input change circuit electrically connected to the
first electrode of the first  transistor; second and third signal input
portions electrically connected to the input change 5  5 circuit; a fourth
signal input portion electrically connected to the first electrode of the
second  transistor; a power supply electrically connected to the first
electrode of the third transistor; and  a signal output portion
electrically connected to the second electrodes of the second  10 and third
transistors, wherein the first, second and third transistors are the same
conductivity type, wherein the input change circuit is in a first state,
conduction is provided between the  first electrode of the first transistor
and the second signal input section and no conduction is  provided between
the first electrode of the first transistor and the third signal input
section,  15 and wherein the input change circuit is in a second state,
conduction is provided between  the first electrode of the first transistor
and the third signal input section and no conduction  is provided between
the first electrode of the first transistor and the second signal input
section, and 20 wherein capacitor means is disposed between the gate
electrode and the first electrode  of said second transistor or between the
gate electrode and the second. electrode of said  second transistor. 30. A
shift register according to claim. 24, wherein the conductivity type is an
n 25 . 



-49 2 JUN 2006 channel type. 31. A shift register according to claim 25,
wherein the conductivity type is an n channel type. 32. A shift register
according to claim 26, wherein the conductivity type is an n channel type.
0 33. A display device according to claim 27, wherein the conductivity type
is an n 10 channel type. 34. A display device according to claim 28,
wherein the conductivity type is an n channel type. 15 35. A display device
according to claim 29, wherein the conductivity type is an n channel type.
36. A shift register according to claim 24, wherein the conductivity type
is a p channel type. 20 37. A shift register according to claim 25, wherein
the conductivity type is a p channel type. 38. A shift register according
to claim 26, wherein the conductivity type is a p 50 2 JUN 2006 channel
type. 39. A display device according to claim 27, wherein the conductivity
type is a p channel type. 



40. A display device according to claim 28, wherein the conductivity type
is a p channel type. 41. A display device according to claim 29, wherein
the conductivity type is a p 10 channel type. 42. A shift register
according to claim 24, wherein the capacitor means is formed between the
gate electrode of the second transistor and an active layer of the second
transistor. 15 43. A shift register according to claim 25, wherein the
capacitor means is formed between the gate electrode of the second
transistor and an active layer of the second transistor. 44. A shift
register according to claim 26, wherein the capacitor means is formed
between the gate electrode of the second transistor and an active layer of
the second transistor. 20 45. A display device according to claim 27,
wherein the capacitor means is formed between the gate electrode of the
second transistor and an active layer of the second transistor. 46. A
display device according to claim 28, wherein the capacitor means is formed
51 2 JUN 2006 between the gate electrode of the second transistor and an
active layer of the second transistor. 47. A display device according to
claim 29, wherein the capacitor means is formed between the gate electrode
of the second transistor and an active layer of the second transistor. 5
48. A shift register according to claim 24, wherein the capacitor means is
formed  between any two of an active layer material, a material forming the
gate electrode, and a  wiring material. 10 49. A shift register according
to claim 25, wherein the capacitor means is formed  between any two of an
active layer material, a material forming the gate electrode, and a  



wiring material. 50. A shift register according to claim 26, wherein the
capacitor means is formed  15 between any two of an active layer material,
a material forming the gate electrode, and a  wiring material. 51. A
display device according to claim 27, wherein the capacitor means is formed
between any two of an active layer material, a material forming the gate
electrode, and a  20 wiring material. 52. A display device according to
claim 28, wherein the capacitor means is formed  between any two of an
active layer material, a material forming the gate electrode, and a  wiring
material. 52 2 JUN 2006 53. A display device according to claim 29, wherein
the capacitor means is  formed between any two of an active layer material,
a material forming the gate electrode,  and a wiring material. 5 54. A
display device according to claim 27, wherein the display device is applied
in an electronic device selected from the group consisting of a liquid
crystal display device,  a video camera, a notebook-type personal computer,
a portable information terminal, an  audio reproduction device, a digital
camera and a portable telephone. 10 55. A display device according to claim
28, wherein the display device is applied  in an electronic device selected
from the group consisting of a liquid crystal display device,  a video
camera, a notebook-type personal computer, a portable information terminal,
an  audio reproduction device, a digital camera and a portable telephone.
15 56. A display device according to claim 29, wherein the display device
is applied  in an electronic device selected from the group consisting of a
liquid crystal display,device,  



a video camera, a notebook-type personal computer, a portable information
terminal, an  audio reproduction device, a digital camera and a portable
telephone. 20 57. A pulse output circuit comprising: first, second and
third transistors, each having a gate. electrode, a first electrode and a
second electrode, and the second electrode of the first transistor
electrically connected to the,  gate electrode of the second transistor; 2
JUN 2006 a first signal input portion electrically connected to the gate
electrodes of first and  third transistors; a second signal input portion
electrically connected to the first electrode of the first  transistor; 5 a
third signal input portion electrically connected to the first electrode of
the second  transistor; a power supply electrically connected to the first
electrode of the third transistor; and  a signal output portion
electrically connected to the second electrodes of the second  and third
transistors, 10 wherein the first, second and third transistors are the
same conductivity type. 58. A pulse output circuit comprising: first,
second and third transistors, each having a gate electrode, a first
electrode and a  second electrode, and the second electrode of the first
transistor electrically connected to the  15 gate electrode of the second
transistor; a first signal input portion electrically connected to the gate
electrodes of first and  third transistors; an input change circuit
electrically connected to the first electrode of the first  transistor; 



20 second and third signal input portions electrically connected to the
input change  circuit; a fourth signal input portion electrically connected
to the first electrode of the second  transistor a power supply
electrically connected to the first electrode of the third transistor; and
2 JUN 2006 a signal output portion electrically connected to the second
electrodes of the second  and third transistors, and wherein the first,
second and third transistors are the same conductivity type. 5 59. A pulse
output circuit comprising: first, second and third transistors, each having
a gate electrode, a first electrode and a  second electrode, and the second
electrode of the first transistor electrically connected to the  gate
electrode of the second transistor; a first signal input portion
electrically connected to the gate electrodes of first and  10 third
transistors; an input change circuit electrically connected to the first
electrode of the first  transistor; second and third signal input portions
electrically connected to the input change circuit;  15 a fourth signal
input portion electrically connected to the first electrode of the second
transistor; a power supply electrically connected to the first electrode of
the third transistor; and  a signal output portion electrically connected
to the second electrodes of the second  and third transistors, 20, wherein
the first,.second and third transistorsare the same conductivity type, 



wherein the input change circuit is in a first state, conduction is
provided between the  first electrode of the first transistor and the
second signal input section and no conduction is provided between the first
electrode of the first transistor and the third signal input section, and.
. 2 JUN 2006 wherein the input change circuit is in a second state,
conduction is provided between  the first electrode of the first transistor
and the third signal input section and no conduction  is provided between
the first electrode of the first transistor and the second signal input
section. 5 60. A pulse output circuit according to claim 57, further
comprising a capacitor  means formed between the gate electrode of said
second transistor and an active layer of said  second transistor. 10 61. A
pulse output circuit according to claim 58, further comprising a capacitor
means formed between the gate electrode of said second transistor and an
active layer of said  second transistor. 62. A pulse output circuit
according to claim 59, further comprising a capacitor  15 means formed
between the gate electrode of said second transistor and an active layer of
said  second transistor. 63. A pulse output circuit according to claim 57,
wherein the conductivity type is  an n-channel type. -20 64. A pulse output
circuit according to claim 58, wherein the conductivity type is an
n-channel type. 2 JUN 2006 



65. A pulse output circuit according to claim 59, wherein the conductivity
type is  an n-channel type. 66. A pulse output circuit according to claim
57, wherein the conductivity type is  5 a p-channel type. 67. A pulse
output circuit according to claim 58, wherein the conductivity type is  a
p-channel type. 10 68. A pulse output circuit according to claim 59,
wherein the conductivity type is  a p-channel type. -57 




