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(57) ABSTRACT 

In a shift register circuit, a defective operation while an 
output signal is not outputted and a drive capability lowering 
while the output signal is outputted are prevented. A unit 
shift register comprises a first transistor for Supplying a 
clock signal inputted to a first clock terminal to an output 
terminal, and the first transistor is driven by a drive circuit. 
A second transistor is connected between the gate of the first 
transistor and the output terminal and has a gate connected 
to the first clock terminal. The second transistor connects the 
gate of the first transistor to the output terminal based on the 
clock signal when the gate of the first transistor is at L (Low) 
level. 
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SHIFT REGISTER CIRCUIT AND IMAGE 
DISPLAY COMPRISING THE SAME 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to a shift register 
circuit and more particularly, to a shift register circuit used 
in Such as a scan line drive circuit in an image display and 
comprising only the same conductivity type field effect 
transistor. 
0003 2. Description of the Background Art 
0004. According to an image display Such a liquid crystal 
display (referred to as the “display' hereinafter), a gate line 
(scan line) is provided with respect to each pixel row (pixel 
line) of a display panel in which a plurality of pixels are 
arranged like a matrix, and the display image is updated by 
sequentially selecting and driving the gate line every cycle 
of one horizontal period of a display signal. Thus, as a gate 
line drive circuit (scan line drive circuit) for sequentially 
selecting and driving the pixel line, that is, the gate line, a 
shift register that makes one round of shifting for one frame 
period of the display signal can be used. 
0005. It is preferable that the shift register used in the gate 
line drive circuit comprises only the same conductivity type 
field effect transistor in order to reduce the steps in the 
manufacturing process of the display. Therefore, various 
kinds of shift registers comprising only an N-type or P-type 
field effect transistor and displays mounting it have been 
proposed (in Japanese Patent Application Laid Open No. 
10-500243, for example). The field effect transistor includes 
an MOS (Metal Oxide Semiconductor) transistor, a TFT 
(Thin Film Transistor) and the like. 
0006. In addition, the shift register as the gate line drive 
circuit is constituted Such that a plurality of cascade-con 
nected shift register circuits are provided with respect to 
each pixel line, that is, each gate line. According to this 
specification, each of the plurality of shift register circuits 
that constitute the gate line drive circuit is referred to as the 
“unit shift register” for simplification of the description. 
0007 Japanese Patent Application Laid-Open No. 
10-500243 discloses a unit shift register constituted such 
that the number of transistors in a circuit is decreased as 
compared with a conventional one (FIG. 2 in Japanese 
Patent Application Laid-Open No. 10-500243, for example). 
According to the unit shift register (refer to FIG. 3 in this 
specification), a first transistor (Q1) is provided as an output 
pull-up transistor connected between a first clock terminal 
(CK1) to which a predetermined first clock signal is inputted 
and an output terminal (OUT). The first transistor is turned 
on in response to a predetermined input signal (G1) and 
turned offin response to a predetermined reset signal (G). 
Thus, the output signal (G) of the unit shift register is 
outputted when the first transistor is turned on by the input 
signal and the first clock signal is transmitted to the output 
terminal. 
0008 Meanwhile, in a period the unit shift register does 
not output the output signal, the first transistor is kept in an 
off state so that the first clock signal is not transmitted to the 
output terminal. Thus, the input signal is not inputted in that 
period. However, in fact, when the first clock signal is 
inputted when the first transistor is in the off state, the gate 
potential of the first transistor tries to rise due to the coupling 
through the overlap capacity between the gate and drain of 
the first transistor. Thus, when the gate potential exceeds the 
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threshold voltage of the first transistor, the first transistor to 
be kept in the off state is unnecessarily turned on, which 
causes a defective operation of the unit shift register. 
0009. According to the unit shift register in Japanese 
Patent Application Laid-Open No. 10-500243, a second 
clock signal (CLK) that is a complementarity signal of the 
first clock signal is applied to the gate of the first transistor 
through a first capacity element (C2) in order to prevent the 
defective operation. That is, the variation in the gate poten 
tial of the first transistor caused by the first clock signal can 
be offset by the second clock signal, so that the gate potential 
is prevented from rising. 
0010. Meanwhile, when the unit shift register outputs the 
output signal, the output terminal, that is, the source of the 
first transistor rises and becomes H (High) level. Therefore, 
when it is assumed that the gate potential of the first 
transistor is constant, the Voltage between the gate and 
source of the first transistor is lowered while the output 
signal is outputted and the drive capability (current flowing 
capability) is lowered. In this case, the problem is that the 
rising and falling speeds of the output signal are lowered and 
it is difficult to implement the high-speed operation. Espe 
cially, since it is necessary to charge the gate line at high 
speed to activate it in order to ensure Sufficient writing time 
of data to the pixel, in the gate line drive circuit of the 
display, lowering in the drive capability of the first transistor, 
that is, lowering in the drive capability of the unit shift 
register becomes a big problem. 
0011 Thus, according to the unit shift register in Japa 
nese Patent Application Laid-Open No. 10-500243, a second 
capacity element (C1) is further provided between the output 
terminal and the gate of the first transistor, so that the gate 
of the first transistor rises in Voltage due to the coupling 
through the second capacity element at the time of output 
ting the output signal. That is, even when the potential of the 
output terminal rises, since the gate potential of the first 
transistor also rises, the Voltage between the gate and Source 
of the first transistor can be highly kept. Therefore, there is 
an effect that the drive capability of the first transistor can be 
prevented from being lowered when the output signal is 
outputted. 
0012 However, according to the unit shift register in 
Japanese Patent Application Laid-Open No. 10-500243, as 
described above, the first capacity element (C2) for prevent 
ing the gate potential from rising due to the first clock signal 
(CLK) is connected to the gate of the first transistor (Q1). 
Since the first capacity element functions to prevent the 
variation in the gate potential of the first transistor when the 
output signal is outputted also, the rising action of the gate 
of the first transistor by the second capacity element (C1) is 
also prevented. That is, the effect of the second capacity 
element (C1) that prevents the drive capability of the first 
transistor from being lowered at the time of outputting the 
output signal is weakened by the first capacity element (C2). 
As a result, when the drive capability of the first transistor 
is not sufficiently ensured, the problem the high speed 
operation is difficult arises again. 
0013 As described above, according to the unit shift 
register in Japanese Patent Application Laid-Open No. 
10-500243, the first capacity element that prevents the 
defective operation while the output signal is not outputted 
results in weakening the effect of the second capacity 
element that the drive capability of the shift register can be 
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ensured while the output signal is outputted, so that it is said 
that the two operations are in antinomy relation. 

SUMMARY OF THE INVENTION 

0014. It is an object of the present invention to provide a 
shift register circuit in which a defective operation is pre 
vented while an output signal is not outputted and drive 
capability is prevented from being lowered while the output 
signal is outputted. 
0015. A shift register circuit according to the present 
invention includes an input terminal, an output terminal, a 
first clock terminal, and a reset terminal, a first transistor for 
Supplying a first clock signal inputted to the first clock 
terminal, to the output terminal, a drive circuit, and Switch 
ing circuit. The drive circuit drives the first transistor by 
charging the control electrode of the first transistor based on 
a signal inputted to the input terminal and discharging the 
control electrode of the first transistor based on a signal 
inputted to the reset terminal. The shift register further 
comprises a Switching circuit for making the control elec 
trode of the first transistor and the output terminal conduc 
tive based on the first clock signal in a state when the control 
electrode of the first transistor is discharged. 
0016. The level of the control electrode of the first 
transistor sufficiently rises because a current does not flow in 
the Switching circuit while the output signal (first clock 
signal transmitted to the output terminal through the first 
transistor) is outputted, so that the drive capability of the first 
transistor can be highly kept. Thus, the rising and falling 
speed of the output signal can be increased, which contrib 
utes to the high speed operation. In addition, since the 
Switching circuit is turned on when the output signal is not 
outputted (non-selected period), the control electrode of the 
first transistor is discharged and kept at L level. Thus, it is 
prevented that the first transistor is turned on and the output 
signal unnecessarily becomes H level in the non-selected 
period. That is, both effect that the defective operation is 
prevented in the non-selected state and effect that the drive 
capability is prevented from being lowered while the output 
signal is outputted. 
0017. These and other objects, features, aspects and 
advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018 FIG. 1 is a schematic block diagram showing the 
constitution of a display according to an embodiment of the 
present invention; 
0019 FIG. 2 is a block diagram showing the constitution 
example of a gate line drive circuit using a unit shift register, 
0020 FIG. 3 is a circuit diagram showing the constitution 
of a conventional unit shift register, 
0021 FIG. 4 is a timing chart showing the operation of 
the conventional unit shift register; 
0022 FIG. 5 is a timing chart showing the operation of a 
gate line drive circuit; 
0023 FIG. 6 is a block diagrams showing the constitution 
example of a gate line drive circuit using the unit shift 
register, 
0024 FIG. 7 is a circuit diagram showing the constitution 
of a unit shift register according to an embodiment 1; 
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0025 FIG. 8 is a timing chart showing the operation of 
the unit shift register according to the embodiment 1; 
0026 FIG. 9 is a view to explain the operation of the unit 
shift register according to the embodiment 1; 
0027 FIG. 10 is a circuit diagram showing the constitu 
tion of the unit shift register according to the embodiment 1; 
0028 FIG. 11 is a circuit diagram showing the constitu 
tion of the unit shift register according to the embodiment 1; 
0029 FIG. 12 is a circuit diagram showing the constitu 
tion of a unit shift register according to an embodiment 2: 
0030 FIG. 13 is a circuit diagram showing the constitu 
tion of a unit shift register according to an embodiment 3: 
0031 FIG. 14 is a circuit diagram showing the constitu 
tion of a unit shift register according to an embodiment 4: 
0032 FIG. 15 is a block diagram showing the constitu 
tion example of a gate line drive circuit according to the 
embodiment 4: 
0033 FIG. 16 is a view to explain the operation of the 
unit shift register according to the embodiment 4: 
0034 FIG. 17 is a circuit diagram showing the constitu 
tion of a unit shift register according to an embodiment 5; 
0035 FIG. 18 is a circuit diagram showing a variation of 
a level adjustment circuit according to an embodiment 6: 
0036 FIG. 19 is a circuit diagram showing a variation of 
the level adjustment circuit according to the embodiment 6: 
0037 FIG. 20 is a circuit diagram showing a variation of 
the level adjustment circuit according to the embodiment 6: 
0038 FIG. 21 is a circuit diagram showing a variation of 
the level adjustment circuit according to the embodiment 6: 
0039 FIG. 22 is a circuit diagram showing a variation of 
the level adjustment circuit according to the embodiment 6: 
0040 FIG. 23 is a circuit diagram showing the constitu 
tion of a unit shift register according to an embodiment 7: 
0041 FIG. 24 is a timing chart showing the operation of 
the unit shift register according to the embodiment 7: 
0042 FIG. 25 is a circuit diagram showing the constitu 
tion of the unit shift register according to the embodiment 7: 
0043 FIG. 26 is a circuit diagram showing the constitu 
tion of the unit shift register according to the embodiment 7: 
0044 FIG. 27 is a circuit diagram showing the constitu 
tion of the unit shift register according to the embodiment 7: 
0045 FIG. 28 is a circuit diagram showing the constitu 
tion of a unit shift register according to an embodiment 8: 
0046 FIG. 29 is a timing chart showing the operation of 
the unit shift register according to the embodiment 8: 
0047 FIG. 30 is a circuit diagram showing the constitu 
tion of the unit shift register according to the embodiment 8: 
0048 FIG. 31 is a circuit diagram showing the constitu 
tion of a unit shift register according to an embodiment 9: 
0049 FIG. 32 is a timing chart showing the operation of 
the unit shift register according to the embodiment 9: 
0050 FIG. 33 is a circuit diagram showing the constitu 
tion of the unit shift register according to the embodiment 9: 
0051 FIG. 34 is a circuit diagram showing the constitu 
tion of a unit shift register according to an embodiment 10; 
0.052 FIG. 35 is a circuit diagram showing the constitu 
tion of a unit shift register according to an embodiment 11: 
0053 FIG. 36 is a circuit diagram showing the constitu 
tion of a multistage shift register according to an embodi 
ment 12; 
0054 FIG. 37 is a circuit diagram showing the constitu 
tion of a multistage shift register according to an embodi 
ment 13; and 
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0055 FIG. 38 is a circuit diagram showing the constitu 
tion of a multistage shift register according to an embodi 
ment 14. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0056. Embodiments of the present invention will be 
described with reference to the drawings hereinafter. In 
addition, the same reference signs are allotted to a compo 
nent having the same or corresponding function in each 
drawing to avoid duplication of its description. 

Embodiment 1 

0057 FIG. 1 is a schematic block diagram showing the 
constitution of a display according to an embodiment 1 of 
the present invention and showing the whole constitution of 
a liquid crystal display 10 as a representative example of the 
display. 
0058. The liquid crystal display 10 comprises a liquid 
crystal array 20, a gate line drive circuit (Scan line drive 
circuit) 30 and a source driver 40. Although it will be clear 
from the following description, a shift register according to 
this embodiment of the present invention is mounted on the 
gate line drive circuit 30. 
0059. The liquid crystal array 20 comprises a plurality of 
pixels 25 arranged like a matrix. Gate lines GL, GL. . . . 
(collectively called the “gate line GL) are connected to 
rows of pixels (referred to as the pixel lines” also herein 
after), respectively and data lines DL1, DL2, ... (collec 
tively called the “data line DL’) are connected to the 
columns of pixels (referred to as the “pixel columns also 
hereinafter), respectively. In FIG. 1, pixels 25 in the first and 
second columns in the first row, and the gate line GL and 
data lines DL1 and DL2 corresponding to the pixels 25 are 
representatively shown. 
0060. Each pixel 25 has a pixel switch element 26 
provided between the corresponding data line DL and a pixel 
node Np and a capacitor 27 and a liquid crystal display 
element 28 connected in parallel between the pixel node Np 
and a common electrode node NC. The orientation of a 
liquid crystal in the liquid crystal display element 28 varies 
according to the voltage difference between the pixel node 
Np and the common electrode node NC, and accordingly the 
display luminance of the liquid crystal display element 28 
varies. Thus, the luminance of each pixel can be controlled 
by a display voltage transferred to the pixel node Np through 
the data line DL and the pixel switch pixel 26. That is, when 
the intermediate voltage difference between the voltage 
difference corresponding to a maximum luminance and the 
Voltage difference corresponding to a minimum luminance is 
applied between the pixel node Np and the common elec 
trode node NC, intermediate luminance can be provided. 
Therefore, when the above display Voltage is set sequen 
tially, continuous luminance can be provided 
0061 The gate line drive circuit 30 sequentially selects 
and drives the gate line GL based on a predetermined scan 
period. The gate electrode of the pixel switch element 26 is 
connected to the corresponding gate line GL. While the 
specific gate line GL is selected, in each pixel connected to 
that gate line GL, the pixel switch element 26 becomes 
conductive and the pixel node Np is connected to the 
corresponding data line DL. Thus, the display Voltage trans 
ferred to the pixel node Np is held by the capacitor 27. In 
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general, the pixel switch element 26 comprises a TFT 
formed on the same insulator Substrate (glass Substrate, a 
resin substrate and the like) as that of the liquid crystal 
display element 28. 
0062. The source driver 40 outputs the display voltage 
sequentially set by a display signal SIG that is an N-bit 
digital signal to the data line DL. Here, as one example, the 
display signal SIG is a 6-bit signal and comprises display 
signal bits DB0 to DB5. Based on the 6-bit display signal, 
tone display of 2'-64 tones can be provided in each pixel. 
Furthermore, a color display unit is formed of three pixels of 
R (Red), G (Green) and B (Blue), color display of about two 
hundred sixty thousand colors can be provided. 
0063. In addition, as shown in FIG. 1, the source driver 
40 comprises a shift register 50, a data latch circuits 52 and 
54, a tone voltage generation circuit 60, a decoder circuit 70, 
and an analog amplifier 80. 
0064. According to the display signal SIG, display signal 
bits DB0 to DB5 corresponding to each display luminance 
of the pixel 25 is serially generated. That is, the display 
signal bits DB0 to DB5 at each timing show the display 
luminance of the one pixel 25 in the liquid crystal array 20. 
0065. The shift register 50 instructs the data latch circuit 
52 to take in the display signal bits DB0 to DB5 at a timing 
synchronized with the period when the setting of the display 
signal SIG is switched. The data latch circuit 52 sequentially 
takes in the serially generated display signal SIG and stores 
the display signal SIG for one pixel line. 
0066. A latch signal IT inputted to the data latch circuit 
54 is activated at the timing when the display signal SIG for 
the one pixel line is taken in the data latch circuit 52. The 
data latch circuit 54 responds to it and takes in the display 
signal SIG for the one pixel line stored in the data latch 
circuit 52 at that time. 
0067. The tone voltage generation circuit 60 comprises 
63 voltage divider resistances connected in series between a 
high voltage VDH and a low voltage VDL and generates 
64-stages tone voltages V1 to V64. 
0068. The decoder circuit 70 decodes the display signal 
SIG stored in the data latch circuit 54 and selects the voltage 
to be outputted to each of decode output nodes Nd, Nd, . 
... (collectively called the “decode output node Nd') from 
the tone voltages V1 to V64 based on the above decoded 
result and outputs it. 
0069. As a result, the display voltage (one of the tone 
voltages V1 to V64) corresponding to the display signal SIG 
for the one pixel line stored in the data latch circuit 54 is 
outputted to the decode output node Nd at the same time (in 
parallel). In addition, in FIG. 1, the decode output nodes Nd 
and Nd, corresponding to the data lines DL1 and DL2 in the 
first and second columns are representatively shown. 
0070 The analog amplifier 80 outputs analog voltage 
corresponding to each display Voltage outputted from the 
decoder circuit 70 to each of the decode output nodes Nd, 
Nd. . . . . to each of the data lines DL1, DL2, . . . . 
0071 Based on the predetermined scan period, the source 
driver 40 outputs the display Voltages corresponding to the 
series of the display signals SIG repeatedly to the data line 
DL for one pixel line, and the gate line drive circuit 30 
synchronizes with the scan period and drives the gate lines 
GL, GL, ... sequentially, whereby an image based on the 
display signal SIG is displayed in the liquid crystal array 20. 
0072. In addition, although the constitution of the liquid 
crystal display 10 in which the gate line drive circuit 30 and 
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the source driver 40 are integrally formed with the liquid 
crystal array 20 is shown in FIG. 1, the gate line drive circuit 
30 and the source driver 40 may be provided as an external 
circuit of the liquid crystal array 20. 
0073 FIG. 2 is a view showing the constitution of the 
gate line drive circuit 30. The gate line drive circuit 30 
comprises multistage shift register consisting of a plurality 
of cascade-connected unit shift registers SR, SR, SR, 
SR, ... (collectively referred to as the “unit shift register 
SR' hereinafter). The unit shift register SR is provided with 
respect to each pixel line, that is, with respect to each gate 
line GL. 
0074. In addition, a clock generator 31 shown in FIG. 2 
inputs two-phase clock signals CLK and /CLK having 
different phases to the unit shift register SR of the gate line 
drive circuit 30. These clock signals CLK and /CLK are 
controlled so as to be activated sequentially at the timing 
synchronized with the scan period of the display. That is, the 
clock signals CLK and /OLK are complementarity signals. 
0075 Each unit shift register SR comprises an input 
terminal IN, an output terminal OUT, a reset terminal RST. 
a first clock terminal CK1 and a second clock terminal CK2. 
As shown in FIG. 2, either the clock signal CLK, or /CLK 
outputted from the clock generator 31 is supplied to the first 
and second clock terminals CK1 and CK2 of each unit shift 
register SR. The gate line GL is connected to the output 
terminal OUT of the unit shift register SR. That is, the signal 
(output signal) outputted to the output terminal OUT 
becomes a horizontal (or vertical) scan pulse for activating 
the gate line GL. 
0076 A start pulse SP corresponding to the head of each 
frame period of the pixel signal is inputted to the input 
terminal IN of the first stage unit shift register SR. To the 
input terminals IN after the second stages, the output signals 
of the previous stages are inputted. That is, the input 
terminals IN after the second stages are connected to the 
output terminal OUT of the previous unit shift register SR. 
0077 According to the gate line drive circuit 30 having 

this constitution, the unit shift register SR shifts the input 
signal from the previous stage (output signal of the previous 
stage) temporally in Synchronization with the clock signals 
CLK and /CLK and transmits it to the corresponding gate 
line GL and the next stage unit shift register SR (the 
operation of the unit shift register SR will be described in 
detail below). As a result, the series of the unit shift registers 
SR function as a gate line driving unit that activates sequen 
tially the gate line GL at the timing based on the predeter 
mined scan period. 
0078 Here, in order to simplify the description of the 
present invention, the conventional unit shift register (dis 
closed in the above Japanese Patent Application Laid-Open 
No. 10-500243) will be described. FIG. 3 is a circuit 
diagram showing the constitution of the conventional unit 
shift register. In addition, according to a gate line drive 
circuit 30, since the constitution of each of the cascade 
connected unit shift registers SR is the almost the same, the 
constitution of one unit shift register will be described only 
in the following description. In addition, although the tran 
sistor constituting the unit shift register SR is a field effect 
transistor having the same conductivity type, it is assumed 
that the transistor is an N-type TFT in this embodiment. 
0079. As shown in FIG. 3, the conventional unit shift 
register SR comprises a first power supply terminal S1 to 
which a low potential side power supply potential VSS is 
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Supplied as well as an input terminal IN, an output terminal 
OUT, a reset terminal RST and first and second clock 
terminals CK1 and CK2 described with reference to FIG. 2. 
Although the low potential side power supply potential VSS 
is set at a reference potential (OV) of the circuit in the 
following description, the reference potential is set based on 
the voltage of data to be written in the pixel in an actual 
usage, and the low potential side power Supply Voltage VSS 
is set to -12V, for example. 
0080. In addition, the clock signals CLK and /CLK are 
controlled so as to be moved to H (High) level and L (Low) 
level at the same timing. That is, the clock signal /CLK falls 
when the clock signal CLK rises and the clock signal /CLK 
rises when the clock signal CLK falls. 
I0081. As shown in FIG. 3, the output stage of the unit 
shift register SR comprises a transistor Q1 connected 
between the output terminal OUT and the first clock terminal 
CK1. That is, the transistor Q1 functions as an output pull-up 
transistor that Supplies the clock signal from the first clock 
terminal CK1 to the output terminal OUT. A description will 
be made assuming that the node connected to the gate 
(control electrode) of the transistor Q1 is a “node N1 
hereinafter. 

I0082. A capacity element C1 is provided between the 
gate and source of the transistor Q1 (that is between the 
output terminal OUT and the node N1), and a capacity 
element C2 is provided between the node N1 and the second 
clock terminal CK2. In addition, reference sign “C3' des 
ignates a load capacity of the output terminal OUT of the 
unit shift register SR (that is, the gate line). 
I0083. A transistor Q3 is connected between the node N1 
and the input terminal IN, and the transistor Q3 is a 
diode-connected transistor (that is, both gate and drain of the 
transistor Q3 are connected to the input terminal IN). In 
addition, a transistor Q4 is connected between the node N1 
and the first power supply terminal S1, and the gate of the 
transistor Q4 is connected to the reset terminal RST. The 
transistor Q3 charges the node N1 based on the signal 
inputted to the input terminal IN to turn on the transistor Q1, 
and the transistor Q4 discharges the node N1 based on the 
signal inputted to the reset terminal RST to turn off the 
transistor Q1. That is, the transistors Q3 and Q4 constitute 
the drive circuits to drive the transistor Q1. 
I0084 FIG. 4 is a timing chart showing the operation of 
the conventional unit shift register shown in FIG. 3. The 
specific operation of the unit shift register SR shown in FIG. 
3 will be described with reference to FIG. 4 hereinafter. In 
addition, since the operation of each unit shift register SR 
constituting the gate line drive circuit 30 is the substantially 
the same, the operation of the n-th unit shift register SRn will 
be described here representatively. 
I0085 For simplification, the description will be made 
assuming that the clock signal CLK is inputted to the first 
clock terminal CK1 of the unit shift register SRn, and the 
clock signal /CLK is inputted to the second clock terminal 
CK2 (for example, the unit shift registers SR and SR 
shown in FIG. 2 correspond to it). Furthermore, it is defined 
that an output signal of the unit shift register SR, is G, and 
an output signal of its previous stage (n-1 stage) unit shift 
register SR is G, and an output signal of its next stage (n+1 
stage) unit shift register SR is G. In addition, it is 
assumed that all threshold Voltages of the transistors con 
stituting the unit shift register SR, are equal and that value 
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is set to Vith. Furthermore, it is assumed that the potentials 
of the clock signals CLK and /CLK at H level are equal and 
the value is set to VDD. 
0.086 As an initial state, it is assumed that the node N1 

is at L level (VSS) (referred to as the “reset state’ herein 
after) and the output terminal OUT is also at L level. In 
addition, it is assumed that the first clock terminal CK1 
(clock signal CLK) is at H level and the second clock 
terminal CK2 (clock signal /CLK), the reset terminal RST 
(the next stage output signal G) and the input terminal IN 
(previous stage output signal G) are all at L level. In this 
state, since the transistor Q1 is off (cut state), the H level of 
the first clock terminal CK1 (clock signal CLK) is not 
transmitted to the output terminal OUT and the output signal 
G, is kept at L level. That is, the GL, connected to this unit 
shift register SR, is in a non-selected State. 
0087. When it is assumed that the output signal G, of 
the previous stage unit shift register SR, becomes H level 
at a time t when the clock signal CLK becomes L level and 
the clock signal /CLK becomes H level, since accordingly 
the transistor Q3 of the unit shift register SR, is turned on, 
the level of the node N1 becomes H level (VDD-Vth). Thus, 
when the node N1 is at H level (referred to as the “set state' 
hereinafter), although the transistor Q1 is turned on, since 
the clock signal CLK is at L level at this point, the output 
terminal OUT is kept at L level. 
0088 At the following time t2, the clock signal CLK 
becomes H level and the clock signal /CLK becomes Llevel. 
At this time, since the previous stage output signal G, 
returns to L level and the transistor Q3 is turned off, the node 
N1 becomes H level in a floating state. Thus, since the 
transistor Q1 is still ON, the H level of the clock signal CLK 
is transmitted to the output terminal OUT and the level of the 
output signal G, rises. At this time, the level of the node N1 
rises by a specific Voltage due to the coupling through the 
capacity element C1 and the capacity between the gate and 
channel of the transistor Q1. Therefore, even when the level 
of the output terminal OUT rises, since the voltage between 
the gate and Source of the transistor Q1 is kept higher than 
its threshold voltage (Vth) and the transistor Q1 is main 
tained at low impedance, the level of the output signal G 
varies, following the level of the first clock terminal CK1 
(clock signal CLK). Especially, when the voltage between 
the gate and source of the transistor Q1 is sufficiently high, 
since the transistor Q1 performs an operation in a non 
saturation region (non-Saturation operation), there is no loss 
in the threshold voltage and the output terminal OUT rises 
to the same level as that of the clock signal CLK. As a result, 
the output signal G, becomes H level (VDD) and the gate 
line GL is activated and becomes a selected State. 
0089. Then, when the clock signal CLK becomes L level 
and the clock signal /CLK becomes H level at a time t, the 
level of the output signal G, becomes L level, following the 
clock signal CLK and the gate line GL returns to non 
selected State. In addition, since the next stage output signal 
G, becomes H level at almost the same time, the transistor 
Q4 is turned on. Therefore, the node N1 becomes L level and 
the unit shift register SR, returns to the reset state. 
0090 Then, at the following time t, it is necessary to 
keep the transistor Q1 OFF so as not to activate the output 
terminal OUT (output signal G) unnecessarily until the 
previous output signal G, is inputted. That is, it is neces 
sary to keep the node N1 at L level (that is, the reset state). 
While the potential of the node N1 is likely to rise when the 
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clock signal CLK rises due to the coupling through its 
overlap capacity of the gate and drain of the transistor Q1, 
it is likely to fall when the clock signal /CLK falls due to the 
coupling through the capacity element C2. Since the levels 
of the clock signals CLK and /CLK move at the same time, 
the L level of the node N1 results in being maintained. Thus, 
according to the unit shift register SR shown in FIG. 3, 
during a period while the output signal G, is not outputted 
(referred to as the “non-selected period hereinafter), since 
the rise of the node N1 due to the clock signal CLK is 
negated by the clock signal /CLK, the reset state is main 
tained. As a result, a defective operation during the non 
selected period is prevented. 
I0091. As described above, the unit shift register SR, 
keeps in the reset state in the non-selected period to keep the 
transistor Q1 OFF and keep the output terminal OUT at L 
level (VSS) of high impedance. Thus, when the signal 
(previous stage output signal G, or the start pulse SP) is 
inputted to the input terminal IN, the unit shift register SR 
is switched to the set state. Since the transistor Q1 is ON in 
the set state, while the first clock terminal CK1 (clock signal 
CLK) becomes H level, the output terminal OUT becomes 
H level and the output signal G, is outputted. Then, when the 
signal (next stage output signal G) is inputted to the reset 
terminal RST, it returns to the original reset state. 
0092. When the plurality of unit shift registers SR oper 
ating as described above are cascade-connected as shown in 
FIG. 2 to constitute the gate line drive circuit 30, the input 
signal (start pulse SP) inputted to the input terminal IN of the 
first stage unit shift register SR is shifted temporally at the 
timing synchronized with the clock signals CLK and /CLK 
and transmitted to the unit shift registers SR, SR . . . 
sequentially as shown in a timing chart in FIG. 5. Thus, the 
gate line drive circuit 30 can drive the gate lines GL, GL, 
GL. . . . sequentially in the predetermined scan period. 
0093. In addition, although the example in which the gate 
line drive circuit 30 comprising the plurality of unit shift 
registers SR operates based on the two-phase clock signals 
has been shown in FIG. 2, it can be operated using a 
three-phase clock signals. FIG. 6 shows the constitution of 
a gate line drive circuit 30 in this case. 
0094. In this case also, the gate line drive circuit 30 
comprises a plurality of cascade-connected unit shift regis 
ters SR. That is, the output terminal OUT of the previous 
stage unit shift register SR is connected to the input terminal 
IN of the unit shift register SR. However, it is to be noted 
that a start pulse SP is inputted to the input terminal IN of 
the first unit shift register SR1 as an input signal. 
0.095 A clock generator 31 in this case outputs three 
clock signals CLK1, CLK2, CLK3 having different phases 
(it is assumed that they are activated in this order). Any two 
of the signals CLK1, CLK2 and CLK3 are inputted to the 
first clock terminal CK1 and CK2 of the unit shift register 
SR. However, it is to be noted that the combination of the 
two is made such that the rise of the clock signal of the first 
clock terminal CK1 and the fall of the clock signal of the 
second clock terminal CK2 occurat the same time so that the 
potential of the node N1 may not rise due to the clock signal 
of the first clock terminal CK1 in the non-selected period 
(for example, when the clock signal CLK1 is inputted to the 
first clock terminal CK1, the clock signal CLK3 that has 
become H level just before the clock signal CLK1 is to be 
inputted to the second clock terminal CK2). In addition, as 
shown in FIG. 6, the output terminal OUT of the unit shift 
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register of the next stage or two stages after (in the example 
FIG. 6, two stages after unit shift register) is connected to the 
reset terminal RST of the unit shift register SR. 
0096. In addition, according to the constitutions shown in 
FIGS. 2 and 6, since the output signal of the latter stage unit 
shift register SR is inputted to the reset terminal RST of the 
unit shift register SR, the latter stage unit shift register SR 
has to be provided so that each unit shift register SR 
becomes the reset state. Thus, according to the constitution 
shown in FIG. 2, at least one dummy unit shift register is to 
be provided next to the final stage unit shift register SR so 
that the final stage unit shift register SR becomes reset state 
by the output signal of the dummy Stage unit shift register 
SR. According to the constitution shown in FIG. 6, at least 
two dummy unit shift register is provided next to the final 
stage unit shift register SR so that the unit shift register SR 
of one stage before the final stage becomes the reset state by 
the output signal of the dummy unit shift register next to the 
final stage unit shift register SR and the final stage unit shift 
register SR becomes the reset state by the output signal of 
the dummy unit shift register of two stages after the final 
stage unit shift register SR. In addition, since the unit shift 
register SR cannot perform a normal operation until it 
becomes the reset state (that is, the above initial state), it is 
necessary to perform a dummy operation in which a dummy 
input signal is transmitted from the first stage to final stage 
and dummy stage of the unit shift registers prior to the 
normal operation. Alternatively, a transistor for resetting 
may be separately provided between the node N1 of the unit 
shift register SR and the first power supply terminal S1 (high 
potential side power Supply) to perform the reset operation 
in which the node N1 is forcibly discharged prior to the 
normal operation. However, in this case, it is to be noted that 
it is necessary to provide a signal line for resetting sepa 
rately. As this signal for resetting, the start pulse SP to be 
inputted to the first unit shift register SR1 may be used. 
0097 Here, the problem of the defective operation of the 
unit shift register SR shown in FIG. 3 will be described in 
detail. According to the unit shift register SR shown in FIG. 
3, since the capacity element C2 is connected to the gate 
(node N1) of the transistor Q1 in order to prevent the 
potential rise of the node N1 due to the clock signal CLK, 
the level of the node N1 is prevented from rising due to the 
above operation in the non-selected period, so that the reset 
state is maintained. However, the capacity element C2 also 
prevents the voltage rising of the node N1 when the output 
signal G, is outputted (at times t to t shown in FIG. 4). 
0098. For example, when the capacity element C2 is not 
connected to the node N1, the potential of the node N1 
should rise to the higher potential as shown by a dotted line 
in FIG. 4. In this case, since the drive capability of the 
transistor Q1 is increased, the output signal G, sharply rises 
as shown by a dotted line in FIG. 4, so that the operation can 
be performed at higher speed. However, when the capacity 
element C2 is removed from the unit shift register SR, the 
level of the node N1 rises in the non-selected period due to 
the clock signal CLK, so that the reset state cannot be 
maintained and a defective operation occurs. 
0099 Thus, according to the unit shift register SR shown 
in FIG. 3, since the voltage rising effect of the node N1 when 
the output signal G, is outputted is reduced, there is a limit 
in increasing the drive capability of the transistor Q1 (that is, 
the drive capability of the unit shift register) to speed up the 
rising rate of the output signal G, which prevents the 
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operation from being performed at high speed. For example, 
when the pulse width of the output signal G, is reduced to 
speed up the operation of the display, the potential of the 
gate line cannot rise to a theoretical value (VDD), which 
lowers a display quality. 
0100. A description will be made of a shift register circuit 
hereinafter according to the present invention in which a 
defective operation while the output signal is not outputted 
(that is, in the non-selected period) is prevented and the 
drive capability while the output signal is outputted is 
prevented from being lowered. 
0101 FIG. 7 is a circuit diagram showing the constitution 
of a unit shift register SRaccording to the embodiment 1. As 
shown in FIG. 7, the output stage of the unit shift register SR 
comprises a transistor Q1 connected between an output 
terminal OUT and a first clock terminal CK1, and a tran 
sistor Q2 connected between the output terminal OUT and 
a first power supply terminal S1. That is, the transistor Q1 
is an output pull-up transistor (first transistor) in which a 
clock signal inputted to the first clock terminal CK1 is 
supplied to the output terminal OUT, and the transistor Q2 
is an output pull-down transistor (ninth transistor) in which 
the output terminal OUT is discharged by supplying the 
potential of the first power supply terminal S1 to the output 
terminal OUT. As shown in FIG. 7, it is defined that the node 
connected to the gate (control electrode) of the transistor Q1 
is a node N1. Meanwhile, the gate of the transistor Q2 is 
connected to the second clock terminal CK2. 

0102 Similar to the circuit shown in FIG. 3, a capacity 
element C1 is provided between the gate and source of the 
transistor Q1, that is, the node N1 and the output terminal 
OUT. Reference sign “C3' designates a load capacity of the 
output terminal OUT (gate line) of the unit shift register SR. 
However, it is to be noted that the unit shift register SR 
shown in FIG. 7 does not have the capacity element C2 
shown in FIG. 3. 

(0103) The unit shift register SR shown in FIG. 7 also 
comprises a drive circuit comprising a diode-connected 
transistor Q3 (eleventh transistor) connected between the 
node N1 and the input terminal IN and a transistor Q4 (tenth 
transistor) connected between the node N1 and the first 
power Supply terminal S1 in which the gate is connected to 
the reset terminal RST. That is, the transistor Q3 charges the 
gate (node N1) of the transistor Q1 based on the signal 
inputted to the input terminal IN, and the transistor Q4 
discharges the node N1 based on the signal inputted to the 
reset terminal RST. 

0104. The unit shift register SRaccording to this embodi 
ment further comprises a transistor Q5 (second transistor) 
connected between the node N1 and the output terminal 
OUT, and the gate of the transistor Q5 is connected to the 
first clock terminal CK1. That is, the transistor Q5 functions 
as a Switching circuit that connects the node N1 to the output 
terminal OUT based on the signal inputted to the first clock 
terminal CK1. 

0105 FIG. 8 is a timing chart showing the operation of 
the unit shift register SRaccording to the embodiment 1. The 
operation of the unit shift register SR according to this 
embodiment shown in FIG. 7 will be described with refer 
ence to FIG. 8 hereinafter. Although the unit shift register SR 
shown in FIG. 7 can be also applied to the gate line drive 
circuit 30 having the constitutions shown in FIGS. 2 and 6. 
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here, the operation of the cascade-connected unit shift 
registers SR in a gate line drive circuit 30 like in FIG. 2 will 
be described. 
0106 Here, the operation of the n-th unit shift register 
SR will be described also representatively. In addition, for 
simplicity, the description will be made assuming that a 
clock signal CLK is inputted to the first clock terminal CK1 
of the unit shift register SR, and a clock signal /CLK is 
inputted to the second clock terminal CK2 thereof. In 
addition, it is defined that an output signal of the unit shift 
register SR, is G, and an output signal of a unit shift register 
SR, of its previous stage (n-1 stage) is G, and an output 
signal of a unit shift register SR of its next stage (n+1 
stage) is G.I. 
0107. In addition, although the levels of the clock signals 
CLK and f(LK have to be moved at the same time in the 
conventional example shown in FIG. 3, there is no need for 
it in the unit shift register SR shown in FIG. 7 (thus, 
operation control is easy, which is one of the advantages of 
the unit shift register SR shown in FIG. 7). Thus, it is 
assumed that there is a difference in timing of the level shift 
of the clock signals CLK and/CLK in the following descrip 
tion. In addition, it is assumed that the Voltages of the clock 
signals CLK and/CLK at H level are equal to each other and 
that value is VDD. Furthermore, it is assumed that the 
threshold voltage of each transistor Qm is set to Vth (Qm). 

(A) Operation When Gate Line is Selected 
01.08 First, a description will be made of the operation 
when a previous stage output signal G, is inputted into the 
input terminal IN of the unit shift register SR shown in FIG. 
7 and the unit shift register SR outputs an output signal G. 
(that is, when a gate line GL is activated). FIG. 8 is a timing 
chart showing the above operation. 
0109. It is assumed that the node N1 is at L level (VSS) 
in an initial state (referred to as the “reset state’ hereinafter). 
It is also assumed that the first clock terminal CK1 (clock 
signal CLK) is at H level, the second clock terminal CK2 
(clock signal /CLK), the reset terminal RST (next stage 
output signal G) and the input terminal IN (previous stage 
output signal G) are all at L level. In this case, since the 
transistors Q1, Q2 and Q5 connected to the output terminal 
OUT are all OFF, although the output terminal OUT is in a 
floating state, it is assumed that the output terminal OUT 
(output signal G) is at L level in the initial state. 
0110. When the previous stage output signal G 
becomes H level at a time t when the clock signal /CLK 
becomes H level after the clock signal CLK has become L 
level at a time to the transistor Q3 is turned on and the node 
N1 is charged and becomes H level (VDD-Vth (Q3)). Thus, 
the transistor Q1 is turned on. At this time, the clock signal 
CLK is at L level (VSS) and the transistor Q2 is also ON, so 
that the output signal G, is maintained at L level. 
0111. Then, at a time t when the clock signal CLK 
becomes L level, the previous stage output signal G. 
returns to L level. Then, since the transistor Q3 is turned off, 
the node N1 becomes floating state, that is, H level. 
Although at this time the transistor Q2 is turned off, since the 
transistor Q1 is maintained in ON state and the first clock 
terminal CK1 (clock signal CLK) is at L level, the output 
signal G, is maintained at L level. 
0112 Then, at a time t when the clock signal CLK 
becomes H level, since the transistor Q1 is ON, the clock 
signal CLK is supplied to the output terminal OUT, so that 
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the level of the output signal G, rises. At this time, the 
voltage of the node N1 rises in accordance with the rise of 
the level of the output signal G, due to capacity coupling 
through the capacity C1 and the capacity between the gate 
and channel of the transistor Q1. Therefore, even when the 
output signal G, becomes H level, the voltage between the 
gate and Source of the transistor Q1 is highly maintained and 
the drive capability of the transistor Q1 is ensured. In 
addition, at this time, since the transistor Q1 operates in 
non-saturation state, the level of the output terminal OUT 
(output signal G.) becomes VDD that is the same level as H 
level of the clock signal CLK, so that the load capacity C3 
is charged and the gate line GL, becomes the selected State. 
0113. According to the unit shift register SR shown in 
FIG. 7, the clock signal CLK is supplied to the gate of the 
transistor Q5 also. Here, the operation of the transistor Q5 at 
the time t. that is, when the output signal G, rises will be 
described. FIG. 9 shows the operation and the upper part of 
the drawing is an enlarged view of the waveforms of the 
clock signal CLK and the output signal G, at the time t in 
FIG. 8. The middle part of FIG. 9 shows the voltage Vs 
(Q5) between the gate and source of the transistor Q5 at that 
time, that is, the Voltage difference between the clock signal 
CLK and the output signal G, at the upper part (when the 
output signal G, rises, the source of the transistor Q5 is on 
the side of the output terminal OUT and the drain is on the 
side of the node N1 from the potential relation). In addition, 
the lower part in FIG. 9 shows a current I (Q5) flowing in 
the transistor Q5 at that time. 
0114. When the clock signal CLK starts to rise at the time 

ts (at a time to in FIG. 9), the output signal G, also rises, 
following it. As shown in the upper part of FIG. 9, since 
there is a little difference in rising speed between the clock 
signal CLK and the output signal G, a Voltage difference is 
generated in both signals from the time to until the output 
signal G, becomes the same level as that of the clock signal 
CLK at a time t. That is, a Voltage Vos (Q5) is applied to 
between the gate and source of the transistor Q5 as shown 
in the middle part of FIG. 9 for the times to to t. Here, 
when it is assumed that the Voltage Vos (Q5) exceeds the 
threshold voltage Vth (Q5) of the transistor Q5 only for the 
times t to ts, since the transistor Q5 is turned on (con 
ductive state), the current I (Q5) as shown in the lower part 
of FIG. 9 flows from the node N1 to the output terminal 
OUT. This current I (Q5) becomes a part of a current to 
charge the load capacity C3. 
0.115. As described above, according to the unit shift 
register SR, although the rise in voltage of the node N1 at the 
time of the rise of the output signal G, allows for great drive 
capability of the transistor Q1, when the current I (Q5) is 
large, the potential of the node N1 is lowered, which lowers 
the above effect. Thus, the problem arises similar to that of 
the conventional circuit shown in FIG. 3. However, since the 
transistor Q1 is large in size, the output signal G, rises 
quickly, following the clock signal CLK, so that the Voltage 
Vs (Q5) is not so high and even if it becomes higher than 
the threshold voltage Vth (Q.5), it is only for a short time. 
Thus, the current I (Q5) flows only a little and the level 
lowering of the node N1 that affects the drive capability of 
the transistor Q1 is not generated. Of course, as long as the 
Voltage Vos (Q5) between the gate and source of the 
transistor Q5 does not exceed the threshold voltage Vith 
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(Q5), since the transistor Q5 is not turned on, the current I 
(Q5) does not flow, which does not affect the drive capability 
of the transistor Q1 at all. 
0116. As described above, according to the unit shift 
register SR in FIG. 7, since the voltage of the node N1 
sufficiently rises when the level of the output signal G, rises, 
the drive capability of the transistor Q1 can be greatly 
ensured and the output signal G, rises at the time t at high 
speed. 
0117. When the level of the output signal G, sufficiently 

rises (after the time t shown in FIG.9), since the transistor 
Q5 is turned off and a current does not flow (that is, I 
(Q5)=0), the voltage between the gate and source of the 
transistor Q1 is maintained and the drive capability of the 
transistor Q1 is ensured. Therefore, when the clock signal 
CLK becomes L level at a time t (FIG. 8), the output 
terminal OUT (gate line GL) is quickly discharged through 
the transistor Q1 and the output signal G, returns to L level. 
0118. Thus, when the clock signal /CLK becomes H level 
at a time ts, since the output signal G, of the next stage 
shift register becomes H level, the transistor Q4 is turned on 
and the node N1 returns to the reset state of L level. Thus, 
although the transistor Q1 is turned off, since the transistor 
Q2 is turned on, the output signal G, is maintained at L level. 

(B) Operation of Gate Line in Non-Selected Period 
0119) Next, the operation of the unit shift register SR, in 
a non-selected period (that is, a period while the gate line 
GL is maintained in an inactive state) will be described. 
FIG 10 is a timing chart showing the above operation and 
each signal waveform while the unit shift register SR 
outputs the output signal G, and moves to the non-selected 
period. That is, a time to shown in FIG. 10 corresponds to the 
time t in FIG.8. In addition, as described in FIG. 8, at a time 
ts, the clock signal /CLK and the next stage output signal 
G, become H level and the node N1 and the output terminal 
OUT (output signal G) are at L level. 
0120 When the next stage output signal G, becomes L 
level from the above state and the clock signal /CLK 
becomes L level at a time to the transistor Q4 is turned off 
and the node N1 becomes L level of a floating state. 
Furthermore, the level of the node N1 is lowered by a 
specific Voltage (AV 1) due to the coupling through the 
overlap capacity between the gate and drain of the transistor 
Q4. In addition, since the transistor Q2 is also turned off at 
this time, the output terminal OUT becomes L level of the 
floating state. 
0121 Then, when the clock signal CLK becomes H level 
at a time tz, the level of the node N1 rises by a specific 
Voltage (AV2) due to the coupling through the overlap 
capacity between the gate and drain of the transistor Q1 this 
time. At this time, when it is assumed that the potential of the 
node N1 exceeds the threshold voltage Vth (Q1) of the 
transistor Q1, the transistor Q1 is turned on and a current 
flows from the first clock terminal CK1 to the output 
terminal OUT. Then, electric charges are accumulated in the 
load capacity C3 and the level of the output terminal OUT 
(output signal G) starts to rise. However, it is to be noted 
that since the transistor Q5 is ON (in conductive state) at this 
time, even when the potential of the node N1 rises, the 
electric charge is discharged to the load capacity C3 imme 
diately. Thus, even when the transistor Q1 is turned on due 
to the rise of node N1, it is only for a short time and since 
the load capacity C3 is relatively large, the rise in level of the 
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output terminal OUT is very small (AV3). In addition, the 
node N1 after discharged by the transistor Q5 becomes the 
same level as that of the output terminal OUT (higher than 
VSS by AV3). 
0.122 Then, when the clock signal CLK becomes L level 
at a time ts, the transistor Q5 is turned off. Since the node N1 
is in the floating state, the level of the node N1 is lowered 
by a voltage (AV4) that is almost equal to the above AV2 
according to the fall of the clock signal CLK due to the 
coupling through the gate overlap capacity between the gate 
and drain of the transistor Q1. When the voltages between 
the gates and sources of the transistors Q3, Q4, and Q5 
exceed the threshold voltage (the sources of the transistors 
Q3, Q4 and Q5 are all on the node N1 side in view of the 
potential relations) because of the fall in level of the node 
N1, they are turned on and the level of the N1 rises toward 
the VSS. Since the level rise of the node N1 ends when the 
transistors Q3, Q4 and Q5 are all turned off, the potential of 
the node N1 is lower than the low potential side power 
supply potential VSS by a minimum value (AV5) among the 
threshold voltages of the transistors Q3. Q4 and Q5. Since 
the electric charge of the output terminal OUT flows into the 
node N1 when the transistor Q5 is turned on, the level of the 
output terminal OUT is lowered by a specific amount (AV6). 
I0123. When the clock signal /CLK becomes H level at a 
time to the transistor Q2 is turned on and the electric charges 
stored in the load capacity C3 are discharged and the level 
of the output terminal OUT (output signal G) is lowered to 
VSS. Then, when the clock signal /CLK becomes L level at 
a time too, the transistor Q2 is turned off and the output 
terminal OUT becomes L level of the floating state. 
0.124. Although operations for the following times t to 
t are the same as those for the times t, to ts, since the level 
(-AV5) of the node N1 just before a time t is lower that 
that just before the time t (AV5>AV 1), the level of the node 
N1 is lowered by just that much. Thus, the level rising 
amount of the output terminal OUT (AV7) for the times t 
to t is smaller than that for the times t, to t (AV7-AV3). 
0.125 Thus, after the time t, the operations for the times 

t, to t are repeated until the next selected period of the gate 
line (that is, until the previous stage output signal G, is 
inputted). 
0.126 Thus, according to the unit shift register SR shown 
in FIG. 7, the output signal G, hardly rises in the non 
selected period in which the output signal G, is not outputted 
(AV3 shown in FIG. 10 at most), so that a defective 
operation is prevented. 
I0127. As can be known from the descriptions in (A) and 
(B), according to the unit shift register in this embodiment, 
when the output signal G, is outputted (when the gate line 
GL is selected), since a current does not flow in the 
transistor Q5, the level of the node N1 sufficiently rises and 
the drive capability of the transistor Q1 can be highly 
ensured. Thus, the output signal G. can rise and fall at high 
speed, which contributes to high speed of the operation. In 
addition, in the non-selected period in which the output 
signal G, is not outputted, even when the level of the node 
N1 is going to rise when the clock signal CLK rises, since 
the transistor Q5 is turned on, the node N1 is discharged and 
its L level is maintained. Thus, it can be prevented that the 
transistor Q1 is turned on and the output signal G, does not 
unnecessarily become H level in the non-selected period. 
That is, the unit shift register SR in this embodiment allows 
for both prevention of a defective operation in the non 
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selected period and prevention of lowering of the drive 
capability while the gate line is selected. As a result, 
operation reliability of the image display comprising the 
gate line drive circuit 30 having the unit shift register SR can 
be improved. 
0128. As described above, the unit shift register SR 
according to this embodiment can be applied to the gate line 
drive circuit 30 having the constitution shown in FIG. 6 and 
driven by the three-phase clock signals. However, it is to be 
noted that although the example in which the two stages later 
output terminal OUT is connected to the reset terminal RST 
of the unit shift register SR so as to be suitable for the 
conventional circuit in FIG. 3 is shown in FIG. 6, one stage 
later (the next) output terminal OUT may be connected to it. 
As a result, a wiring structure becomes simple (refer to FIG. 
11). 
0129. In addition, according to the unit shift register SR 
in this embodiment, unlike the conventional circuit shown in 
FIG. 3, the rise of the clock signal of the first clock terminal 
CK1 does not necessarily conform to the fall of the clock 
signal of the second clock terminal CK2. Thus, the clock 
signals inputted to each unit shift register SR may be 
combined as shown in FIG. 11 (three-phase clock signals 
CLK1, CLK2, CLK3, CLK1, ... become H level in this 
order). That is, the clock signal that will become at H level 
next may be inputted to the second clock terminal CK2 (for 
example, when the clock signal CLK1 is inputted to the first 
clock terminal CK1, the clock signal CLK2 that will become 
H level next is inputted to the second clock terminal CK2). 
In this case, the level of the output terminal OUT that rose 
a little by the electric charge discharged from the node N1 
through the transistor Q5 in the non-selected period (AV3 
and AV7 shown in FIG. 10) is quickly lowered to VSS. 
Thus, the operation reliability of the unit shift register SR 
according to this embodiment can be further increased. 

Embodiment 2 

0130. According to the unit shift register SR (FIG. 7) in 
the embodiment 1, the node N1 is charged by the previous 
stage output signal G, . In other words, the output signal 
G of the unit shift register SR, is used not only for the gate 
line GL, but also for charging the node N1 of the next stage 
unit shift register SR. 
0131 The capacity component associated with the node 
N1 of the unit shift register SR includes the capacity of the 
capacity element C1 and the gate capacity of the transistor 
Q1. According to the embodiment 1, the capacity component 
becomes a part of the load capacity C3 of the output terminal 
OUT of the unit shift register SR, which causes the rising 
speed of the output signal to be lowered. This prevents the 
high-speed operation of the unit shift register SR. 
0.132. According to an embodiment 2, a unit shift register 
SR that can solve the above problem is proposed. FIG. 12 is 
a circuit diagram of the unit shift register SR. As shown in 
FIG. 12, according to the unit shift register SR in this 
embodiment, the gate of a transistor Q3 constituting a drive 
circuit is connected to an input terminal IN, and a drain is 
connected to a second power Supply terminal S2 to which a 
predetermined high potential side power Supply potential 
VDD is supplied. That is, according to this embodiment, the 
node N1 is not charged by the previous stage output signal 
G, but charged by the power Supply that Supplies the high 
potential side power supply potential VDD. Except for this, 
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it has the same constitution as that of the unit shift register 
SR in the embodiment 1 (FIG. 7). 
I0133. The output terminal OUT of the unit shift register 
SR is connected to a gate line GL and the gate of the 
transistor Q3. Since the gate capacity of the transistor Q3 is 
/10 of the capacity component associated with the node N1 
(capacity of a capacity element C1 and the gate capacity of 
the transistor Q3) or less, the load capacity of the output 
terminal OUT of the unit shift register SR is smaller than that 
in the embodiment 1. Therefore, the rising speed and falling 
speed of the output signal can be prevented from being 
lowered and the above problem can be solved. 
I0134. In addition, although the unit shift register SR 
shown in FIG. 12 is different from the circuit shown in FIG. 
7 in that the node N1 is charged by the power supply that 
Supplies the high potential side power Supply potential 
VDD, its operation is the same. Therefore, the same effect as 
that in the embodiment 1 can be provided in this embodi 
ment. 

I0135) In addition, according to the unit shift register SR 
shown in FIG. 12, since the drain potential of the transistor 
Q3 is VDD even in the non-selective period, although there 
is concern that an electric charge is Supplied to the node N1 
at L level of a floating state by a leak current of the transistor 
Q3, this concern is no problem because a transistor Q5 is 
periodically turned on in Synchronization with the clock 
signal CLK and the electric charge is discharged. 
0.136. In addition, according to the unit shift register SR 
in the embodiment 1 (FIG. 7), since a wiring for supplying 
the high potential side power supply potential VDD is not 
needed, the area occupied by the circuit can be reduced, 
which contributes to high integration of the gate line drive 
circuit. 

Embodiment 3 

0.137. A display in which a shift register of a gate line 
drive circuit comprises an amorphous silicon TFT (a-Si 
TFT) is easy to be enlarged and has high productivity, so that 
it is widely used as a screen of a notebook personal computer 
or a big screen display. 
0.138 Meanwhile, it has been known that when the gate 
electrode of the a-Si TFT is continuously positively biased, 
its threshold voltage shifts in a positive direction and its 
drive capability is lowered. For example, according to the 
circuit of the embodiment 1 (FIG. 7), since the clock signal 
/CLK is repeatedly inputted to the gate of the transistor Q2. 
there is concern that the threshold voltage of the transistor 
Q2 shifts and its drive capability is lowered and the output 
terminal OUT cannot be discharged. Thus, the electric 
charge that should be discharged from the node N1 through 
the transistor Q5 in the non-selected state is accumulated in 
the output terminal OUT and a defective operation in which 
the gate line GL to be inactive is activated is generated at the 
end. An embodiment 3 proposes a unit shift register SR that 
can solve the above problem. 
0.139 FIG. 13 is a circuit diagram showing the constitu 
tion of the unit shift register according to the embodiment 3. 
As shown in FIG. 13, the source of a transistor Q2 is 
connected to a first clock terminal CK1. That is, the main 
electrode (drain) of the transistor Q2 is connected to an 
output terminal OUT and a clock signal CLK having a phase 
different from that of a clock signal /CKL to be inputted to 
a control electrode (gate) is Supplied to another main elec 
trode (Source). 
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0140. According to this constitution, when the clock 
signal /CLK inputted to the gate of the transistor Q2 
becomes L level and the transistor Q2 is turned off, since the 
clock signal CLK inputted to the source becomes H level, a 
state equivalent to a case where the gate of the transistor Q2 
is negatively biased with respect to the source is provided. 
Thus, since a threshold voltage that shifted in the positive 
direction returns in the negative direction and makes a 
recovery, there is an effect that the drive capability of the 
transistor Q2 is prevented from being lowered and the 
operation life of the circuit can be elongated. 
0141. In addition, although the description has been made 
assuming that the gate line drive circuit 30 comprising a unit 
shift register SR is driven by a two-phase clock signals, this 
embodiment can be applied to a unit shift register SR of a 
gate line drive circuit 30 driven by three-phase clock signals. 
In this case, either one of the two clock signals other than 
that inputted to the gate of the transistor Q2 may be inputted 
to the source of the transistor Q2. In addition, this embodi 
ment can be applied to the circuit in the embodiment 2 (FIG. 
12). 

Embodiment 4 

0142. According to the unit shift register SR in the above 
each embodiment, the potential of the node N1 at the time 
of moving to the set state rises to VDD-Vth (Q3) theoreti 
cally by the charging (precharge) of the transistor Q3. 
However, since charging speed of the node N1 is not 
relatively high, when the frequency of the clock signal 
becomes high and the pulse width of the input signal 
(previous stage output signal) becomes narrow, it is hard for 
the node N1 to reach the maximum precharge level (VDD 
Vth (Q3)). Reason for that includes the fact that the tran 
sistor Q3 operates in a source follower mode at the time of 
the precharging of the node N1. That is, when the level of 
the node N1 rises, since the voltage between the gate and 
source of the transistor Q3 is lowered, while the node N1 is 
charged, the drive capability of the transistor Q3 is lowered 
and the rising speed of the level is considerably lowered. 
0143 An embodiment 4 proposes a unit shift register SR 
that can solve the above problem. FIG. 14 is a circuit 
diagram showing the constitution of the unit shift register 
SR according to the embodiment 4. According to the unit 
shift register SR, a drive circuit for driving a transistor Q1 
comprises transistors Q6 and Q7 and a capacity element C4 
in addition to transistors Q3 and Q4. 
0144. Similar to the circuit of the embodiment 2 (FIG. 
12), the transistor Q3 is connected between the node N1 and 
a second power Supply terminal S2, and the transistor Q4 is 
connected between the node N1 and a first power supply 
terminal S1. Similar to the circuit in FIG. 12 also, the gate 
of the transistor Q4 is connected to a reset terminal RST. 
However, unlike the circuit in FIG. 12, a previous stage 
output signal G, is not directly inputted to the gate of the 
transistor Q3. 
0145 The unit shift register SRaccording to this embodi 
ment has two input terminals such as a first input terminal 
IN1 and a second input terminal IN2. When it is defined that 
the gate node of the transistor Q3 is a node N2, the transistor 
Q6 whose gate is connected to the first input terminal IN1 is 
connected between the node N2 and the second power 
Supply terminal S2. In addition, the capacity element C4 is 
connected between the node N2 and the second input 
terminal IN2. Furthermore, the transistor Q7 whose gate is 
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connected to the reset terminal RST is connected between 
the node N2 and the first power supply terminal S1. 
0146 In addition, the transistor Q8 whose gate is con 
nected to a first clock terminal CK1 is connected between 
the node N2 and the output terminal OUT and it is a 
transistor for preventing the node N2 from becoming a 
floating state. 
0147 When a gate line drive circuit 30 is constituted by 
the unit shift register SR shown in FIG. 14, the plurality of 
unit shift registers SR are cascade-connected as shown in 
FIG. 15. Three-phase clock signals generated from a clock 
generator 31 are controlled such that CLK1, CLK2, CLK3, 
CLK1, ... are activated in this order. 
0.148. As shown in FIG. 15, first and second start pulses 
SP1 and SP2 are inputted to the first and second input 
terminals IN1 and IN2 of the first stage unit shift register 
SR1 as input signals, respectively. The first and second start 
pulses SP1 and SP2 are signals that become H level at the 
timing corresponding to the head of each frame of an image 
signal but the phases of them are shifted. That is, the first 
start pulse SP1 becomes H level at a timing earlier than that 
of the second start pulse SP2, and the second start pulse SP2 
is controlled to become H level after the first start pulse SP1 
has returned to L level. 
0149 According to a second stage unit shift register SR2, 
the second start pulse SP2 is inputted to a first input terminal 
IN1, and a second input terminal IN2 is connected to the 
output terminal OUT of the first stage unit shift register SR1. 
According to a third stage or later unit shift register SR, a 
first input terminal IN1 is connected to the output terminal 
OUR of the previous stage unit shift register SR and a 
second input terminal IN2 is connected to the output termi 
nal OUT of the two stages before unit shift register SR. In 
addition, the reset terminal RST of each unit shift register SR 
is connected to the next stage output terminal OUT. 
0150 FIG. 16 is a timing chart showing the operation of 
the unit shift register SR according to this embodiment. A 
description will be made of the operation of an n-th unit shift 
register SR, assuming that the clock signal CLK1 is inputted 
to its first clock terminal CK1 and the clock signal CLK2 is 
inputted to its second clock terminal CK2 (for example, it 
corresponds to the unit shift registers SR1 and SR4 in FIG. 
15). 
0151. In addition, it is defined that the agate drive signal 
outputted from the unit shift register SR is G, and output 
signals of the previous stage and two stages before unit shift 
registers SR are G, and G, respectively, and a gate line 
drive signal outputted from the next stage unit shift register 
SR is G. In addition, to simplify the description, it is 
assumed that H levels of the clock signals CLK1, CLK2, 
CLK3, the first start pulse SP1 and the second start pulse 
SP2 are equal to each other and the level is equal to a high 
potential side power supply potential VDD. 
0152. As an initial state, it is assumed that the node N1 
and the node N2 are at L level (VSS) (referred to as the 
“reset state’ hereinafter). In addition, it is assumed that the 
first clock terminal CK1 (clock signal CLK1) is at H level 
and the clock signals CLK2 and CLK3, the first input 
terminal IN1 (two stages before output signal G.), the 
input terminal IN2 (previous stage output signal G), and 
the reset terminal RST (next stage output signal G) are all 
at L level. 

0153. It is assumed that when the clock signal CLK2 
becomes H level at a time t after the clock signal CLK1 has 
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become L level at a time to the two stages before output 
signal G. (the first start pulse SP1 in the case of the first 
unit shift register SR1) becomes H level. Thus, since the 
transistor Q6 of the unit shift register SR, is turned on, the 
node N2 is charged and becomes H level. In addition, the 
transistor Q3 is turned on according to it and the level of the 
node N1 rises. 
0154 Here, although it is necessary to charge the capac 

ity element C4 and the capacity between the gate and 
channel (gate capacity) of the transistor Q3 to raise the level 
of the node N2, since the sum of the capacity values is small 
(for example, it is about /s to /10 of the sum of the capacity 
element C1 and the gate capacity of the transistor Q1 
connected to the node N1), the node N2 can be charged at 
high speed. Thus, even when the transistor Q6 operates in 
the source follower mode in which high-speed charging is 
difficult, the level of the node N2 rises to a theoretical value 
(VDD-Vth (Q6)) at high speed. 
0155 Meanwhile, although it is necessary to charge the 
capacity element C1 and the gate capacity of the transistor 
Q1 to raise the level of the node N1, since those capacity 
values are relatively great, it is difficult to charge the node 
N1 at high speed. Furthermore, since the transistor Q3 
operates in the source follower mode, it is difficult to raise 
the level of the node N1 to a theoretical value (VDD-Vth 
(Q6)-Vth (Q3)) for a short time. Therefore, unless the pulse 
width of the two stages before output signal G, is Sufi 
ciently large, the level of the node N1 at this time rises only 
a constant level Smaller than the theoretical value. 
0156 Since the two stages before output signal G. 
returns to L level when the clock signal CLK2 returns to L 
level at a time t, the transistor Q6 is turned off and the node 
N2 becomes H level of a floating state. 
(O157. Then, when the clock signal CLK3 becomes H 
level at a time t, since the previous stage output signal G. 
(the second start pulse SP2 in the case of the first unit shift 
register SR1) becomes H level, the precharged node N2 
further rises due to the coupling through the capacity ele 
ment C4 of the unit shift register SR. The node N2 after the 
level has risen is higher than that before the level rise by the 
amplitude (VDD) of the previous stage output signal G., 
it becomes 2xVDD-Vth (Q6). 
0158. In this state, since the voltage between the gate 
(node N2) and source (node N1) of the transistor Q3 is 
sufficiently high, the transistor Q3 charges the node N1 not 
in the source follower mode but in the operation in a 
non-Saturation region (non-saturation operation). Thus, the 
node N1 is charged at high speed and becomes H level, and 
the node N1 reaches VDD level without any loss in the 
threshold voltage Vith. When the node N1 and the node N2 
are at H level (referred to as the “set state’ hereinafter), the 
transistor Q1 is turned on. 
0159. When the clock signal CLK3 returns to L level at 
a time t, the previous stage output signal G, returns to L 
level and the level of the gate (node N2) of the transistor Q3 
falls, following it and returns to VDD-Vth (Q6) before the 
level rises. At this time, since the level of the source (node 
N1) of the transistor Q3 is VDD, the transistor Q3 is turned 
off and the node N1 becomes floating H level (therefore, the 
set state is maintained). 
0160 According to the unit shift register SR in each 
embodiment described above, since the loss in the threshold 
Voltage of the transistor Q3 is accompanied at the time of 
precharging of the node N1, even when the pulse width of 

Oct. 25, 2007 

the clock signal is sufficiently large, the node N1 only rises 
to VDD-Vth (Q3) at most. Meanwhile, according to this 
embodiment, the node N1 can be charged to the level higher 
than that by Vth (Q3) or more even for a short time. 
0.161 Thus, when the clock signal CLK1 of the first clock 
terminal CK1 becomes H level at a time ts, since the 
transistor Q1 is ON and the transistor Q2 is OFF at this time, 
the level of the output signal G, of the output terminal OUT 
rises. Then, the level of the node N1 rises due to the capacity 
coupling through the capacity element C1 and the gate 
capacity of the transistor Q1 by a specific Voltage. Thus, 
since the Voltage between the gate and Source of the tran 
sistor Q1 is largely maintained, the level of the output 
terminal OUT, that is, the output signal G, rises at high 
speed, following the clock signal CLK1. In addition, since 
the transistor Q1 operates in the non-saturation region, the H 
level of the output signal G, is VDD that is the same level 
of the H level of the clock signal CLK1. 
(0162. In this embodiment also, there is a case where the 
Voltage (Vcs (Q5)) between the gate and source of the 
transistor Q5 exceeds its threshold voltage (Vth (Q5)) due to 
the difference between the rising speed of the clock signal 
CLK1 and the rising speed of the output signal G, like the 
embodiment 1 and a current (I (Q5)) flows from the node N1 
to the output terminal OUT when the output signal G, rises 
(refer to FIG. 9). However, since the current is small 
basically and the level of the node N1 is not lowered to affect 
the drive capability of the transistor Q1, it is no problem. 
Especially, in this embodiment, since the level of the node 
N1 is high and the rising speed of the output signal G, is 
higher than that of the embodiment 1, the voltage between 
the gate and source of the transistor Q5 is low. 
0163 Thus, when the clock signal CLK1 returns to L 
level at a time t, the output signal G, also returns to L level 
and the gate line returns to the non-selected State. At this 
time, the level of the node N1 is lowered to the previous state 
of VDD. 

0164. Then, when the clock signal CLK2 becomes H 
level at a time tz, the next stage output signal G becomes 
H level. Accordingly, the transistors Q4 and Q7 are turned 
on and the nodes N1 and N2 return to L level of the reset 
state. Thus, although the transistor Q1 is turned off, since the 
transistor Q2 is turned on at this time, the L level of the 
output signal G, is maintained. Then, when the clock signal 
CLK2 returns to L level at a time ts, the next stage output 
signal G, returns to L level and then the unit shift register 
SR enters a non-selected period. 
0.165. In addition, the operation in the non-selected 
period is almost the same as that in the embodiment 1 
basically, and every time the clock signal CLK1 is inputted 
to the first clock terminal CK1, the transistor Q5 is turned on 
(conductive state). Thus, even when the level of the node N1 
is going to rise when the clock signal CLK1 rises, the node 
N1 is discharged through the transistor Q5, so that its Llevel 
is maintained. Furthermore, in this non-selected period, the 
transistor Q8 is also turned on every time the clock signal 
CLK1 is inputted and the node N2 is discharged. Thus, the 
electric charge due to the leak current of the transistor Q6 is 
stored in the node N2 and the node N2 is prevented from 
becoming H level. Thus, the transistors Q5 and Q8 prevent 
the transistor Q1 from being turned on and prevent the 
output signal G, from becoming H level unnecessarily in the 
non-selected time. 



US 2007/024.7932 A1 

0166 Thus, according to this embodiment, as compared 
with the above each embodiment, since the node N1 can be 
precharged to higher level at higher speed, the rising and 
falling speed of the output signal can be more improved, 
which contributes to the high speed of the operation. In 
addition, since the transistor Q5 operates similar to the 
embodiment 1, the effect that the defective operation is 
prevented in the non-selected period can be provided like in 
the embodiment 1. Furthermore, the embodiment 3 can be 
applied to this embodiment. 

Embodiment 5 

(0167 As described above with reference to FIG. 9, 
according to the unit shift register SR in the embodiment 1, 
when the voltage Vs (Q5) between the gate and source of 
the transistor Q5 exceeds its threshold voltage Vth (Q5) at 
the time of rising of the output signal (G), the current (I 
(Q5)) flows from the node 1 to the output terminal OUT 
through the transistor Q5. As described above, since the 
current is small and the level of the node N1 is not lowered 
to affect the drive capability of the transistor Q1, it is no 
problem, but when the output load capacity is large and the 
rising speed of the output signal is slow, the current (I (Q5)) 
flowing the transistor Q5 is increased and the drive capa 
bility of the transistor Q1 could be lowered. An embodiment 
5 proposes a unit shift register SR to solve the above 
problem. 
0168 FIG. 17 is a circuit diagram showing the unit shift 
register according to the embodiment 5. According to the 
unit shift register SR shown in FIG. 17, the gate of a 
transistor Q5 and a first clock terminal CK1 are not directly 
connected and a level adjustment circuit 100 is interposed 
therebetween. The level adjustment circuit 100 lowers the H 
level of a clock signal inputted to the first clock terminal 
CK1 by a predetermined value (reduces the absolute value 
of the H level based on L level) and then supplies it to the 
gate of the transistor Q5. That is, the level adjustment circuit 
100 functions to reduce the amplitude of the clock signal 
inputted to the first clock terminal CK1 by the predeter 
mined value. 
0169. The level adjustment circuit 100 in the example 
shown in FIG. 17 comprises transistors Q9 and Q10. When 
it is assumed that the node connected to the gate of the 
transistor Q5 is defined as node N3, the transistor Q9 (third 
transistor) is connected between the node N3 and the first 
clock terminal CK1 and its gate is connected to the first 
clock terminal CK1 (diode connected transistor). In addi 
tion, the transistor Q10 (fourth transistor) is connected 
between the node N3 and a first power supply terminal S1 
and its gate is connected to a second clock terminal CK2. 
(0170 The operation of the unit shift register SR in the 
embodiment 5 will be described hereinafter. Here, it is 
assumed that the unit shift register SR is driven by two 
phase clock signals CLK and /CLK and the clock signal 
CLK is inputted to the first clock terminal CK1 and the clock 
signal /CLK is inputted to the second clock terminal CK2. 
0171 Although the operation of the unit shift register SR 
shown in FIG. 17 is basically the same as that of the circuit 
of the embodiment 1 (FIG. 7), the clock signal CLK is 
supplied to the gate of the transistor Q5 through the level 
adjustment circuit 100. When the clock signal CLK becomes 
H level, a signal whose level is reduced from the H level of 
the clock signal CLK by the threshold voltage of the 
transistor Q9, that is, a signal whose level is reduced from 
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the amplitude of the clock signal CLK by the threshold 
voltage is supplied to the gate of the transistor Q5 (at this 
time, the clock signal /CLK is at L level and the transistor 
Q10 is OFF). 
0172. As a result, the voltage (Vis (G5)) between the 
gate and source of the transistor Q5 at the time of the rising 
of the output signal (G) is lowered and it is not likely to 
exceed its threshold voltage (Vth (Q5)). Thus, even when the 
output load capacity is large and the rising of the output 
signal is delayed, a current (I (Q5)) flowing in the transistor 
Q5 at that time is small or can be zero, so that the drive 
capability of the transistor Q1 can be prevented from being 
lowered. 
0173. In addition, since transistor Q9 functions as a diode 
in which the first clock terminal CK1 is an anode and the 
node N3 is cathode (that is, a conducting direction (charge 
direction) is from the first clock terminal CK1 to the node 
N3), when the clock signal CLK returns to L level, the node 
N3 of the transistor Q9 cannot be discharged. However, 
since the clock signal /CLK becomes H level at this time, the 
node N3 is discharged through the transistor Q10 and 
becomes L level. As a result, the transistor Q5 operates 
almost similar to the embodiment 1. 

Embodiment 6 

0.174. An embodiment 6 shows a variation of the level 
adjustment circuit 100 described in the embodiment 5. 
0.175 For example, in a case where the current flowing in 
the transistor Q5 cannot be sufficiently prevented at the time 
of the rising of the output signal G, of the unit shift register 
SR even using the level adjustment circuit 100, a level 
adjustment circuit 100 in which two diode-connected tran 
sistors Q9 and Q10 connected between a node N3 and a first 
clock terminal CK1 in series may be used as shown in FIG. 
18. Since the H level of the signal supplied to the gate of the 
transistor Q5 is reduced by the threshold voltage of the 
transistor Q11 as compared with the level adjustment circuit 
100 shown in FIG. 17, the current flowing in the transistor 
Q5 can be further effectively prevented. 
0176). In addition, although the source of the transistor 
Q10 is connected to the first power supply terminal S1 in 
FIG. 17, it may be connected to the first clock terminal CK1 
as shown in FIG. 19. In this case, when the clock signal 
/CLK becomes L level and the transistor Q10 is turned off, 
since the clock signal CLK inputted to the source becomes 
H level, the same state equivalent to a case where the gate 
of the transistor Q10 is negatively biased with respect to the 
source is provided. Thus, since the threshold voltage of the 
positively shifted transistor Q10 returns to the negative 
direction and makes a recovery, the operation life of the 
circuit can be elongated. 
0177. In addition, in the unit shift register SR shown in 
FIG. 17, when the gate width of the transistor Q5 is large and 
its gate capacity is considerably large compared with the 
parasitic capacity (not shown) associated with the node N3. 
it is considered that the level of the node N3 rises due to the 
coupling through the overlap capacity between the gate and 
drain of the transistor Q5 at the time of the rising of the 
output signal G. When the level of the node N3 highly rises, 
the transistor Q5 is turned on while the output signal G, is 
at H level, which causes the level of the node N1 to be 
lowered. 
0.178 Thus, as shown in FIG. 20, a diode-connected 
transistor Q12 (one-way Switching element) in which a 
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forward direction (discharge direction) is from the node N3 
to the first clock terminal CK1 may be provided between the 
node N3 and the first clock terminal CK1 in a level adjust 
ment circuit 100. According to the transistor Q12, when the 
level of the node N3 rises more than the sum of the H level 
(VDD) of the clock signal CLK and the threshold voltage 
(Vth (Q12)) of the transistor Q12, a current flows from the 
node N3 to the first clock terminal CK1 to clamp the level 
of the node N3 at the VDD+Vth (Q12) level. Therefore, 
since the Voltage between the gate and source of the tran 
sistor Q5 is Vth (Q12) at most, the conduction of the 
transistor Q5 at the time of the output of the output signal G, 
can be prevented, so that the level of the node N1 is also 
prevented from being lowered. 
0179. In addition, although the transistor Q12 is provided 
in the level adjustment circuit 100 shown in FIG. 17 as 
shown in FIG. 20, the transistor Q12 may be provided in the 
level adjustment circuit 100 shown in FIG. 18 as shown in 
FIG. 21 or it may be provided in the level adjustment circuit 
100 shown in FIG. 19 as shown in FIG. 22. 

Embodiment 7 

0180 FIG. 23 is a circuit diagram showing a unit shift 
register SR according to an embodiment 7 of the present 
invention. This embodiment is effective in the case where 
the power Supply for Supplying the high potential side power 
Supply potential VDD is used as a charging power Supply of 
the node N1 through the transistor Q3 like the embodiment 
2 (FIG. 12). 
0181 For example, in the non-selected period of the unit 
shift register SR in FIG. 12, when the clock signal CLK is 
at L level, the transistor Q5 is OFF and the node N1 is at L 
level of the floating state, so that the electric charges due to 
the leak current of the transistor Q3 are stored in the node 
N1. Thus, the potential of the node N1 rises when the leak 
current is large. When the clock signal CLK becomes H 
level, the level of the node N1 rises due to coupling through 
the overlap capacity of the transistor Q1. However, when the 
level of the node N1 at that time is high, the transistor Q1 
is likely to be turned on even in the non-selected period, and 
a defective operation could be generated. 
0182. The unit shift register SR shown in FIG. 23 is 
provided to solve the above problem. The unit shift register 
will be described hereinafter. 
0183. According to the unit shift register SR shown in 
FIG. 23, a circuit comprising transistors Q13 to Q15 is 
connected to the circuit shown in FIG. 12. As shown in FIG. 
23, the transistor Q13 is connected between a node N1 and 
a first power supply terminal S1. Here, when it is defined 
that the node connected to the gate of the transistor Q13 is 
a node N4, the transistors Q14 and Q16 are connected in 
parallel between the node N4 and the first power supply 
terminal S1. The gate of the transistor Q14 is connected to 
the node N1 and the gate of the transistor Q16 is connected 
to a first clock terminal CK1. In addition, the transistor Q15 
is a diode-connected transistor and connected between the 
node N4 and a second clock terminal CK2. That is, the gate 
and drain of the transistor Q15 are connected to the second 
clock terminal CK2. 
0184 The on resistance of the transistor Q14 is suffi 
ciently smaller than that of the transistor Q15. Therefore, in 
a case where it is assumed that a clock signal /CLK is at H 
level, when the node N1 becomes H level and the transistor 
Q14 is turned on, the node N4 becomes L level. That is, the 
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transistors Q14 and Q15 constitute a ratio inverter in which 
the node N1 is an input node and the node N4 is an output 
node, and the transistor Q14 (sixth transistor) functions as a 
driver element of the inverter and the transistor Q15 (sev 
enth transistor) functions as a load element. However, since 
in this inverter, the clock signal /CLK is used as a power 
supply to be supplied to the drain of the transistor Q15, the 
inverter is activated while the clock signal /CLK is at H 
level. 

0185. The transistor Q16 is turned on when the clock 
signal CLK is at H level, and discharges the node N4. That 
is, the transistor Q16 is a transistor (eighth transistor) that 
discharges the output node (node N4) of the inverter when 
the clock signal /CLK is at L level and the inverter is 
inactive. 

0186. In addition, the transistor Q13 is a transistor (fifth 
transistor) that discharges the node N1 based on the output 
of the inverter comprising the transistors Q14 and Q15. This 
transistor Q13 only have to flow a current as small as a leak 
current of the transistor Q3, So that its on resistance is not 
necessarily low. Therefore, the transistor Q13 may be small 
in size. 

0187 FIG. 24 is a timing chart showing the operation of 
the unit shift register SR shown in FIG. 23. Although the 
operation of the unit shift register SR will be described with 
reference to FIG. 23 hereinafter, since its basic operation is 
the same as that described with reference to FIG. 8, the 
operation related to the circuit comprising the transistors 
Q13 to Q15 will be mainly described. 
0188 Here also, as an initial state, it is assumed that the 
node N1 is in a reset state at L level and the first clock 
terminal CK1 (clock signal CLK) is at H level, and the 
second clock terminal CK2 (clock signal /CLK), a reset 
terminal RST (next stage output signal G) and an input 
terminal IN (previous stage output signal G, ) are at L 
level. 

0189 After the clock signal CLK has been moved to L 
level at a time to when the clock signal /CLK is moved to 
H level and the previous stage output signal G, becomes 
at H level at a time t, the transistor Q3 is turned on and the 
level of the node N1 rises. In addition, the inverter com 
prising the transistors Q14 and Q15 is activated. Since the 
transistor Q15 is turned on at this time, the level of the node 
N4 rises and the transistor Q13 is going to be conductive, but 
since the on resistance of the transistor Q3 is set sufficiently 
low as compared with the on resistance of the transistor Q13, 
the potential of the node N1 rises and becomes H level 
(VDD-Vth) here. Accordingly, the transistor Q14 is turned 
on and the node N4 becomes L level determined by the on 
resistance ratio between the transistors Q15 and Q14. As a 
result, the unit shift register SR becomes the set state and the 
transistor Q1 is turned on. 
0190. Then, when the previous stage output signal G. 
becomes L level at a time t, the transistor Q3 is turned off 
and the node N1 becomes a floating state of H level. At the 
same time, since the clock signal /CLK also becomes L 
level, the transistor Q15 is turned off and the inverter 
comprising the transistors Q14 and Q15 becomes inactive. 
Thus, since a current is not supplied from the transistor Q15, 
the level of the node N4 becomes VSS. 

0191 In addition, when the clock signal CLK becomes H 
level at a time t, since the transistor Q1 is ON, the output 
signal G, becomes H level and the level of the node N1 rises. 
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At this time, although the transistor Q16 is turned on, since 
the node N4 are already at VSS, that level is not changed. 
0.192 When the clock signal CLK becomes L level at a 
time t, the output signal G, returns to L level, following it. 
In addition, the transistor Q16 is also turned off. 
0193 Then, at a time ts, the clock signal /CLK becomes 
H level and the next stage output signal G, becomes H 
level. Then, the transistor Q4 is turned on and the level of the 
node N1 falls and accordingly the transistor Q14 is turned 
off. In addition, the transistor Q15 is turned on and the 
inverter comprising the transistors Q14 and 15 is activated, 
so that the node N4 becomes H level and the transistor Q13 
is turned on. Accordingly, the node N1 becomes the reset 
state of L level. 
0194 When the clock signal /CLK becomes L level at a 
time t, the transistor Q15 is turned off and the inverter 
comprising the transistors Q14 and Q15 is inactivated. 
However, since the node N4 becomes H level of the floating 
state, the transistor Q13 is still ON and electric charge due 
to the leak current of the transistor Q3 is prevented from 
being accumulated in the node N1. 
(0195 Then, when the clock signal CLK becomes H level 
at a time tz, since the transistor Q16 is turned on, the node 
N4 is discharged and becomes L level. Accordingly, the 
transistor Q13 is turned off. However, since the transistor Q5 
is turned on at this time, similar to the embodiment 1, the 
electric charge of the node N1 is discharged through the 
transistor Q5. 
(0196. When the clock signal CLK becomes L level at a 
time ts, since the transistor Q5 is turned off, the node N1 
becomes the floating state and the electric charge due to the 
leak current of the transistor Q3 starts to be accumulated. 
However, according to this embodiment, when the clock 
signal /CLK becomes H level at a time to the inverter 
comprising the transistors Q14 and Q15 is activated and the 
node N4 becomes H level. Accordingly, the transistor Q13 
is turned on, so that the electric charge of the node N1 is 
discharged through the transistor Q13 this time. 
0.197 Hereinafter, in the non-selected period until the 
previous output signal G becomes H level next time, 
when the clock signal CLK becomes H level, the node N1 
is discharged (pulled down) through the transistor Q5 and 
when the clock signal /CLK becomes H level, it is dis 
charged through the transistor Q13. That is, since this 
operation is repeated in the non-selected period, the level of 
the node N1 is prevented from rising. 
0198 As described above, according to this embodiment, 
since the node N1 is prevented from becoming the floating 
state in the non-selected period of the unit shift register SR, 
it is prevented that the potential of the node N1 rises due to 
the leak current of the transistor Q3. That is, a defective 
operation in the non-selected period can be further prevented 
and the reliability of the operation can be improved. 
0199. In addition, as described above, the node N1 is 
discharged by the two transistors such as the transistors Q5 
and Q13 alternately. That is, since their gates are not 
continuously biased in the non-selected period but biased at 
the timing when the clock signals CLK and /CLK become H 
level, it has an advantage that the problem in the shift of the 
threshold voltages of the transistors Q5 and Q13 is allevi 
ated. 
0200. In addition, although the transistor Q15 is diode 
connected and the clock signal /CLK is Supplied to both gate 
and drain thereof in FIG. 23, the clock signal /CLK may be 
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supplied to only the gate of the transistor Q5 and another 
Voltage Supply may be Supplied to the drain. In this case, as 
shown in FIG. 25, for example, the drain of the transistor 
Q15 may be connected to a second power supply terminal S2 
and the high potential side power supply potential VDD may 
be supplied. 
0201 In addition, as shown in FIG. 26, the source of the 
transistor Q16 may be connected to the second clock ter 
minal CK2 and the clock signal /CLK may be supplied. In 
this case, when the clock signal CLK inputted to the gate of 
the transistor Q16 becomes L level and the transistor Q16 is 
turned off, since the clock signal /CLK inputted to the source 
becomes H level, a state equivalent to the case where the 
gate of the transistor Q16 is negatively biased with respect 
to the source is provided. Thus, since the positively shifted 
threshold Voltage returns to the negative direction and makes 
a recovery, the drive capability of the transistor Q16 is 
prevented from being lowered. Thus, since the drive capa 
bility of the transistor Q16 can be largely maintained, the 
transistor Q16 can be reduced in size. 
0202 Furthermore, as shown in FIG. 27, the gate of the 
transistor Q2 may be connected to the node N4. The level of 
the node N4 in the non-selected period becomes H level 
when the clock signal /CLK rises, and becomes L level when 
the clock signal CLK rises, so that the same operation as the 
above can be implemented. Thus, the degree of freedom in 
the layout of the circuit can be increased and the area 
occupied by the circuit can be easily reduced. 
0203. In addition, although the clock signal CLK is 
directly inputted to the gate of the transistor Q5 in the unit 
shift register SR shown in FIG. 23, the level adjustment 
circuit 100 shown in the embodiments 5 and 6 (FIGS. 17 to 
22) may be used as a matter of course. In addition, although 
the source of the transistor Q2 is connected to the first power 
supply terminal S1 in FIG. 23, it may be connected to the 
first clock terminal CK1 like in the embodiment 3 (FIG. 13) 
as a matter of course. 

Embodiment 8 

0204 FIG. 28 is a circuit diagram showing a unit shift 
register SR according to an embodiment 8 of the present 
invention. According to this embodiment, a constitution in 
which a transistor Q16 (eighth transistor) for discharging an 
output node (node N4) when an inverter comprising tran 
sistors Q14 and Q15 is inactive is connected between a 
second clock terminal CK2 and the node N4 is provided in 
the circuit shown in FIG. 23. In this case, as shown in FIG. 
28, the gate of the transistor Q16 is connected to the node 
N4. That is, the transistor Q16 is diode-connected and 
functions as a one-way Switching element in which a for 
ward direction is from the node N4 to a second clock 
terminal CK2. 
0205 FIG. 29 is a timing chart showing the operation of 
the unit shift register SR in FIG. 28. Since operations until 
a time t are the same as those of the unit shift register SR 
shown in 23 described with reference to FIG. 24, their 
description will be omitted here. 
0206 When a clock signal /CLK becomes L level at the 
time to the electric charge of the node N4 is discharged 
through the transistor Q16. Since the transistor Q16 is 
diode-connected, the level of the node N4 after discharged 
falls to the threshold voltage (Vth (Q16)) of the transistor 
Q16. Then, since the transistor Q13 is turned off, the node 
N1 becomes a floating state and the electric charge due to the 
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leak current of the transistor Q3 is accumulated in the node 
N1. However, when the clock signal CLK becomes H level 
at a time t, just after that, since a transistor Q5 is turned on, 
the electric charge of the node N1 is discharged through the 
transistor Q5 like the embodiment 1. 
0207. When the clock signal CLK becomes L level at a 
time ts, since the transistor Q5 is turned off, the node N1 
becomes the floating state again and the electric charge due 
to the leak current of the transistor Q3 is accumulated. 
However, the clock signal /CLK becomes H level at a time 
to just after that and the node N4 becomes H level. Accord 
ingly, since the transistor Q13 is turned on, the electric 
charge of the node N1 is discharged through the transistor 
Q13 this time. 
0208. Thereafter, in the non-selected period until the 
previous stage output signal G, becomes H level next 
time, when the clock signal CLK becomes H level, the node 
N1 is discharged (pulled down) through the transistor Q5 
and when the clock signal /CLK becomes H level, it is 
discharged through the transistor Q13. That is, since this 
operation is repeated in the non-selected period, the level of 
the node N1 is prevented from rising. 
0209. As described above, although this embodiment is 
different from the embodiment 7 in that the timing when the 
node N4 is discharged is at the time of falling of the clock 
signal /CLK (time t.) and the level of the node N4 after 
discharged is at the threshold voltage of the transistor Q16, 
other operations are almost the same and the same effect can 
be provided. 
0210. In addition, although the transistor Q15 is diode 
connected and the clock signal /CLK is Supplied to both gate 
and drain thereof in FIG. 28, the clock signal /CLK may be 
supplied to only the gate of the transistor Q5 and another 
Voltage Supply may be supplied to the drain. In this case, for 
example, the drain of the transistor Q15 may be connected 
to a second power Supply terminal S2 and the high potential 
side power supply potential VDD may be supplied to it 
(refer to FIG. 25). 
0211. In addition, as shown in FIG. 30, the gate of the 
transistor Q2 may be connected to the node N4. Since the 
level of the node N4 in the non-selected period follows the 
level of the clock signal /CLK, the same operation as the 
above can be performed in this constitution. Thus, the degree 
of freedom of the layout of the circuit is increased and the 
area occupied by the circuit can be easily reduced. 
0212. In addition, although the clock signal CLK is 
directly inputted to the gate of the transistor Q5 in the unit 
shift register SR shown in FIG. 28, the level adjustment 
circuit 100 shown in the embodiments 5 and 6 (FIGS. 17 to 
22) may be used. In addition, although the source of the 
transistor Q2 is connected to the first power Supply terminal 
S1 in FIG. 28, it may be connected to the first clock terminal 
CK1 like in the embodiment 3 (FIG. 13). 

Embodiment 9 

0213 FIG. 31 is a circuit diagram showing a unit shift 
register SRaccording to an embodiment 9. According to the 
unit shift register SR, the transistors Q15 and Q16 shown in 
FIG. 23 are replaced with a capacity element C4. As shown 
in FIG. 31, the capacity element C4 is connected between a 
node N4 and a second clock terminal CK2. In addition, a 
transistor Q14 is connected between the node N4 and a first 
power supply terminal S1 like in FIG. 23, and its gate is 
connected to a node N1. 
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0214. The circuit comprising the transistor Q14 and the 
capacity element C4 also functions as an inverter that is 
activated when a clock signal /CLK becomes H level. That 
is, when its input node (node N1) is at L level, since the 
transistor Q14 is OFF, its output node (node N4) becomes H 
level due to coupling through the capacity element C4 when 
the clock signal /CLK becomes H level. Meanwhile, in a 
case where the input node (node N1) is at H level, since the 
transistor Q14 is OFF, even when the clock signal /CLK 
becomes H level, the output node (node N4) does not rise but 
becomes L level. 
0215 FIG. 32 is a timing chart showing the operation of 
the unit shift register SR shown in FIG. 31. Hereinafter, 
although the operation of the unit shift register SR will be 
described with reference to FIG. 32, since its basic operation 
is the same as that described with reference to FIG. 29, the 
behavior of the level of the node N4 will be mainly 
described. 
0216. Here also, as an initial state, it is assumed that the 
node N1 is in a reset state at L level and the first clock 
terminal CK1 (clock signal CLK) is at H level, and the 
second clock terminal CK2 (clock signal /CLK), a reset 
terminal RST (next stage output signal G), and an input 
terminal IN (previous stage output signal G, ) are at L 
level. 
0217. After the clock signal CLK has been moved to L 
level at a time to, the clock signal /CLK rises at a time t. 
Then, although the level of the node N4 rises due to the 
capacity coupling through the capacity element C4, since the 
transistor Q3 is turned on and the node N1 becomes H level 
at this time, the transistor Q14 is turned on and the node N4 
is immediately discharged to VSS level. That is, although 
the node N4 becomes H level instantly, since the node N2 is 
charged by the transistor Q3 at this time, the node N1 
becomes H level without any problem. 
0218. Although the clock signal /CLK falls and the level 
of the node N4 falls at a time t, it returns to VSS level 
immediately because the node N1 is at H level and the 
transistor Q14 is ON. 
0219. In addition, when the clock signal CLK becomes H 
level at a time ts, an output signal G becomes H level, and 
when the clock signal CLK becomes L level at a time t, the 
output signal G, returns to L level. The level of the node N4 
is not changed in that period. 
0220. When the clock signal /CLK rises at a time ts, the 
level of the node N4 rises. At this time, when the transistor 
Q4 is turned on by the next stage output signal G, and the 
node N1 becomes L level, since the transistor Q14 is turned 
off accordingly, the node N4 is maintained at a specific level. 
0221) The clock signal /CLK falls and the level of the 
node N4 falls at a time to at the same time. At this time, since 
the level of the node N1 is at VSS level, when the voltage 
between the gate (node N1) and the source (here, node N4 
in view of potential relation) of the transistor Q14 becomes 
Vth or more, the transistor Q14 is turned on. As a result, the 
level of the node N4 becomes -Vth (Q14) that is lower than 
VSS by the threshold voltage of the transistor Q14. 
0222 Since the transistor Q13 is OFF at this time, the 
node N1 becomes a floating state and the electric charge due 
to the leak current of the transistor Q3 is accumulated in the 
node N1. However, when the clock signal CLK becomes H 
level at a time t, just after that, since the transistor Q5 is 
turned on, the electric charge of the node N1 is discharged 
through the transistor Q5 like in the embodiment 1. 
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0223) Then, when the clock signal CLK becomes L level 
at a time ts, since the transistor Q5 is turned off, the node N1 
becomes the floating state again and the electric charge due 
to the leak current of the transistor Q3 starts to be accumu 
lated. However, when the clock signal /CLK becomes H 
level at a time to just after that, the node N4 rises by a 
predetermined voltage (AV shown in FIG. 32) and becomes 
H level due to the coupling through the capacity element C4. 
At this time, since the node N1 is at L level and the transistor 
Q13 is OFF, while the clock signal /CLK is at H level, the 
H level of the node N4 is maintained. Since the rising 
voltage value (AV) is determined by the capacity element C4 
and the parasitic capacity of the node N4, the capacity 
element C4 is set to the value previously so as to be 
sufficiently at H level. 
0224 Subsequently, in the non-selected period until the 
previous stage output signal G, becomes H level next 
time, the discharging (pull-down) of the node N1 through 
the transistor Q5 when the clock signal CLK is at H level and 
discharging through the transistor Q13 when the clock signal 
/CLK is at H level are repeated and the level of the node N1 
is prevented from rising like in the embodiment 7. 
0225. As shown in FIG. 33, the gate of the transistor Q2 
may be connected to the node N4. Since the level of the node 
N4 in the non-selected period follows the level of the clock 
signal /CLK, the same operation as the above can be 
performed even in Such constitution. Thus, the degree of 
freedom of the layout of the circuit can be increased and the 
area occupied by the circuit can be easily reduced. However, 
it is to be noted that since the parasitic capacity value of the 
node N4 is increased, it is necessary to increase the capacity 
value of the capacity element C4 considerably to keep the 
Voltage value (AV) that rises at the time to great. 
0226. In addition, although the clock signal CLK is 
directly inputted to the gate of the transistor Q5 in the unit 
shift register SR shown in FIG. 31, the level adjustment 
circuit 100 shown in the embodiments 5 and 6 (FIGS. 17 to 
22) may be used of course. In addition, although the Source 
of the transistor Q2 is connected to the first power supply 
terminal S1 in FIG. 31, it may be connected to the first clock 
terminal CK1 like in the embodiment 3 (FIG. 13). 

Embodiment 10 

0227 FIG. 34 is a circuit diagram showing a unit shift 
register SR according to an embodiment 10. According to 
this embodiment, the gate of the transistor Q14 is connected 
to the input terminal IN in the unit shift register SR in the 
embodiment 7 (FIG. 23). That is, to the gate of the transistor 
Q14 of the unit shift register SR, its previous stage output 
signal (a start pulse SP in the case of the first stage) is 
inputted. 
0228. Although the transistor Q14 of the circuit in FIG. 
23 is turned on while the node N1 is at H level (for times t 
to ts in FIG. 24), the transistor Q14 of the unit shift register 
SR in FIG. 34 is turned on while the input terminal IN 
(previous stage output signal or start pulse SP) is at H level 
(for times t to t in FIG. 24). Therefore, although the timing 
of the unit shift register SR in the embodiment 10 when the 
transistor Q14 returns to OFF is earlier, since a transistor 
Q16 is turned on just after the transistor Q14 has returned to 
OFF to discharge the node N4, the operation of the unit shift 
register SR is almost the same as that of the embodiment 7. 
Therefore, the same effect as that in the embodiment 7 can 
be provided in this embodiment also. 
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0229. In addition, although the transistor Q14 in FIG. 23 
is turned on after the node N1 has started to be charged, the 
transistor Q14 in FIG. 34 is immediately turned on when the 
previous stage output signal rises. Therefore, according to 
this embodiment, since the transistor Q13 can be surely 
turned on when the node N1 starts to be charged, the node 
N1 can be easily charged. 
0230. Furthermore, according to this embodiment, since 
the gate of the transistor Q14 is not connected to the node 
N1, the parasitic capacity associated with the node N1 is 
Smaller by the gate capacity of the transistor Q14 as com 
pared with the circuit in FIG. 23. Therefore, the node N1 can 
rise more effectively when the output signal is outputted 
(selected period), which contributes to the drive capability 
of the transistor Q1, that is, the improvement in the drive 
capability of the unit shift register SR. 
0231. In addition, this embodiment can be widely applied 
to the unit shift register SR (embodiments 7 to 9) comprising 
the inverter containing the transistor Q14. In addition, the 
level adjustment circuit 100 shown in the embodiments 5 
and 6 (FIGS. 17 to 22) can be applied to the unit shift 
register SR in this embodiment. Furthermore, the source of 
the transistor Q2 may be connected to the first clock terminal 
CK1 like in the embodiment 3. 

Embodiment 11 

0232 FIG. 35 is a circuit diagram showing a unit shift 
register SR according to an embodiment 11 of the present 
invention. According to this embodiment, the Source of the 
transistor Q13 is connected to the first clock terminal CK1 
in the unit shift register SR in the embodiment 7 (FIG. 23). 
0233. According to the embodiment 7, a node N4 of a 
n-th unit shift register SR (gate of a transistor Q13) 
becomes repeatedly H level approximately in Synchroniza 
tion with a clock signal /CLK in a non-selected period (more 
specifically, it becomes H level when the clock signal /CLK 
rises and becomes L level when a clock signal CLK rises). 
Since the source of the transistor Q13 is fixed to the potential 
VSS in the circuit shown in FIG. 23, the gate is repeatedly 
positively biased, so that its threshold voltage is likely to be 
shifted. 
0234 Meanwhile, according to this embodiment, when 
the gate of the transistor Q13 becomes L level, since the 
clock signal CLK inputted to its source becomes H level, the 
state equivalent to the case where the gate of the transistor 
Q13 is negatively biased with respect to the source is 
provided. Thus, since a threshold voltage that shifted in the 
positive direction returns in the negative direction and 
makes a recovery, there is an effect that the drive capability 
of the transistor Q13 is prevented from being lowered and 
the operation life of the circuit can be elongated. 
0235. In addition, this embodiment can be widely applied 
to the unit shift register SR (embodiments 7 to 10) contain 
ing the transistor Q13. In addition, the level adjustment 
circuit 100 shown in the embodiments 5 and 6 (FIGS. 17 to 
22) can be applied to the unit shift register SR in this 
embodiment. Furthermore, the source of the transistor Q2 
may be connected to the first clock terminal CK1 like in the 
embodiment 3. 

Embodiment 12 

0236 Although each unit shift register SR has the level 
adjustment circuit 100 in the embodiment 5 (FIG. 17), the 
plurality of unit shift registers can share one level adjust 
ment circuit 100. 
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0237 FIG. 36 is a view showing a shift register according 
to an embodiment 12, in which multistage (plural-stage) 
shift register comprises the plurality of cascade-connected 
unit shift registers SR. In FIG. 36, four stages from n-th to 
(n+3)th circuits are shown (it is assumed that n is an odd 
number). 
0238. The multistage shift register according to this 
embodiment comprises a level adjustment circuit (common 
level adjustment circuit) 100A shared by odd-stage unit shift 
registers SR and a level adjustment circuit (common level 
adjustment circuit) 100B shared by even-stage unit shift 
registers SR. Therefore, the gate node (node N3 in FIG. 17) 
of odd-stage transistors Q5 are shared and similarly, the gate 
node of even-stage transistors Q5 are shared. Hereinafter, 
the common node N3 in the odd stages is referred to as the 
“node N3A' and the common node N3 in the even stages is 
referred to as the “node N3B. 
0239. In FIG. 36, the common level adjustment circuits 
100A and 100B have the same circuit constitution as that of 
the level adjustment circuit 100 shown in FIG. 17. That is, 
transistors Q9A and Q9B in FIG. 36 correspond to the 
transistor Q9 shown in FIG. 17, transistors Q10A and Q10B 
in FIG. 36 correspond to the transistor Q10 shown in FIG. 
17, and clock terminals CK1A and CK1B in FIG. 36 
correspond to the first clock terminal CK1 shown in FIG. 17. 
This is only one example, and the common level adjustment 
circuits 100A and 100B may have any circuit constitution 
shown in FIGS. 17 to 22. 
0240. The common level adjustment circuit 100A gener 
ates a signal having an amplitude Smaller than that of the 
clock signal CLK and supplies it to the node N3A (more 
specifically, the node N3A becomes H level at the time of 
rising of the clock signal CLK and becomes L level at the 
time of rising of the clock signal /CLK). Meanwhile, the 
common level adjustment circuit 100B generates a signal 
having an amplitude Smaller than that of the clock signal 
/CLK and supplies it to the node N3B (more specifically, the 
node N3B becomes H level at the time of rising of the clock 
signal /CLK and becomes L level at the time of rising of the 
clock signal CLK). 
0241 Therefore, each unit shift register SR can perform 
the same operation as that of the unit shift register SR shown 
in FIG. 17, so that the same effect as that of the embodiment 
5 is provided. Furthermore, since the plurality of unit shift 
registers SR share the common level adjustment circuits 
100A and 100B, which contributes to the reduction in the 
area where the circuit is formed. 
0242. In addition, as described in the embodiment 6, it is 
thought that in the unit shift register SR shown in FIG. 17. 
when the gate capacity of the transistor Q5 is considerably 
larger than the parasitic capacity associated with its gate 
node (node N3), the level of the node N3 rises due to the 
coupling through the overlap capacity between the gate and 
drain of the transistor Q5 when its output signal rises. When 
this level rising of the node N3 is large, the problem is that 
the transistor Q5 is turned on and the level of the node N1 
falls while the output signal is at H level (the transistor Q12 
in FIG. 20 is provided to solve that problem). 
0243 According to this embodiment, the gate node (node 
N3A) of the transistor Q5 is shared by the odd-stage unit 
shift registers SR and similarly, the gate node (node N3B) of 
the transistor Q5 is shared by the even-stage unit shift 
registers SR. That is, the gate capacities of the transistors Q5 
of the unit shift registers SR contribute to the parasitic 
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capacities of the nodes N3A and N3B. Therefore, the para 
sitic capacity associated with the gate node of the transistor 
Q5 in each unit shift register SR is considerably large as 
compared with the circuit shown in FIG. 17, so that the 
above problem does not arise. Therefore, there is no need to 
provide the transistor Q12 in the common level adjustment 
circuits 100A and 100B unlike the level adjustment circuit 
100 shown in FIG. 20. 
0244. In addition, although the example in which the unit 
shift register SR has the circuit constitution shown in FIG. 
17 is shown in FIG. 36, it can be widely applied to the unit 
shift register SR comprising the level adjustment circuit 100. 

Embodiment 13 

0245. This embodiment shows one example of a multi 
stage shift register in which a plurality of unit shift registers 
SR share a level adjustment circuit 100. FIG. 37 is a view 
showing the constitution of a shift register according to an 
embodiment 13, in which a plurality of unit shift registers 
SR are cascade-connected in the multistage shift register. In 
this drawing also, four stages from n-th to (n+3)th circuits 
are shown (it is assumed that n is a odd number). 
0246 According to this embodiment, only a transistor 
Q10 of the transistors Q9 and Q10 constituting the level 
adjustment circuit 100 is shared and the transistor Q9 is 
provided in each of the unit shift registers SR. That is, 
common level adjustment circuits 100A and 100B comprise 
only transistors Q10A and Q10B, respectively. 
0247. In this embodiment also, almost the same effect as 
that of the embodiment 12 can be provided. However, it is 
to be noted that since the transistor Q9 is provided in each 
unit shift register SR, the effect that the circuit area becomes 
small is reduced as compared with the embodiment 12. 
However, when the transistor Q9 is provided in each unit 
shift register SR, the following another effect can be pro 
vided. 
0248 That is, when the transistor Q9 is provided in each 
unit shift register SR, the distance between the source of the 
transistor Q9 and the gate of the transistor Q5 is equal in 
each stage unit shift register SR, and the parasitic resistance 
therebetween is also equal. As a result, the timing when the 
gate of the transistor Q5 becomes H level is prevented from 
varying in the unit shift registers SR. 
0249. As described with reference to FIG. 9, the current 
(I (Q5)) flowing in the transistor Q5 at the time of the rising 
of the output signal affects the relation of the timing between 
the rising of the gate of the transistor Q5 (clock signal CLK 
in the example of FIG.9) and the rising of the output signal. 
According to this embodiment, since the timing when the 
gate of the transistor Q5 becomes H level is almost constant 
in each unit shift register SR, the variation in current of the 
transistor Q5 is prevented. Therefore, the electric charge can 
be prevented from leaking from the node N1 to the output 
terminal OUT when the output signal rises. 

Embodiment 14 

0250 FIG. 38 is a view showing the constitution of a 
multistage shift register according to an embodiment 14 of 
the present invention. According to the shift register in this 
embodiment, a plurality of unit shift registers SR share 
common level adjustment circuits 100A and 100B like in the 
embodiments 12 and 13. FIG.38 shows the arrangements of 
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the plurality of unit shift registers SR and the common level 
adjustment circuits 100A and 100B. 
0251. As described in the embodiment 13 also, the cur 
rent flowing in the transistor Q5 at the time of rising of the 
output signal is affected by the timing relation between the 
rising of the gate of the transistor Q5 and the rising of the 
output signal. Therefore, it is preferable that the timing 
relation is constant among all unit shift registers SR. 
0252 For example, a multistage shift register constituting 
a gate line drive circuit 30 of a display comprises several 
hundreds of cascade-connected unit shift registers SR (640 
stages in the display of VGA size, for example). In this case, 
the length of the wiring (clock wiring) required when the 
unit shift registers SR share the clock signals CLK and/CLK 
is several centimeters, so that the influence of the parasitic 
impedance of the clock wiring cannot be ignored. That is, 
there is generated the considerable time difference in the 
timing when the clock signals CLK and /CLK are inputted 
between the unit shift register SR that is closest to an 
external connection terminal for inputting the clock signals 
CLK and /CLK generated from a clock generator 31 as an 
external circuit to the clock wiring, and the unit shift register 
SR furthest from that external connection terminal. 
0253) That is, as shown in FIG. 38, when the unit shift 
registers SR, ST, ..., SR, are connected in this order from 
the side closer to external connection terminals 102A and 
102B for connecting the clock wirings 101A and 101B to the 
clock generator 31 (not shown), the clock signals CLK and 
/CLK are inputted to the unit shift register SR, farthest from 
the external connection terminals 102A and 102B after they 
have inputted to the unit shift register SR1 closest thereto. 
0254 Thus, according to this embodiment, the common 
level adjustment circuits 100A and 100B are arranged close 
to the unit shift register SR1 that is closest to the external 
connection terminals 102A and 102B. That is, it means that 
the unit shift registers SR, ST, . . . , SR, are connected in 
this order from the side closer to the common level adjust 
ment circuits 100A and 100B in the wiring as the nodes N3A 
and N3B. That is, the distance from the unit shift register SR 
to the external connection terminals 102A and 102B and the 
distance from the unit shift register SR to the common level 
adjustment circuits 100A and 100B are almost equal to each 
other. 
0255. The signals (having amplitudes smaller than the 
clock signals CLK and /CLK) outputted from the common 
level adjustment circuits 100A and 100B are transmitted to 
each unit shift register SR through the wiring of the nodes 
N3A and N3B, and the same delay as that of the clock 
wirings 101A and 101B is generated in these wiring theo 
retically. Therefore, according to this embodiment, the phase 
relation between the clock signals CLK and /CLK from the 
external connection terminals 102A and 102B and the sig 
nals from the common level adjustment circuits 100A and 
100B can be almost constant over all of the unit shift 
registers SR. 
0256 In addition, since the unit shift registers SR, ST, 

. . . , SR, are connected in this order from the side closer to 
the external connection terminals 102A and 102B in FIG. 
38, the common level adjustment circuits 100A and 100B 
are provided close to the unit shift register SR1. However, 
it is not necessarily the first stage but any stage can be 
provided. There is a case where a unit shift register SR other 
than the first stage unit shift register SR is closest to the 
external connection terminals 102A and 102B depending on 
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its layout. That is, the common level adjustment circuits 
100A and 100B only have to be arranged close to the 
external connection terminals 102A and 102B or close to the 
unit shift register SR that is closest to the external connec 
tion terminals 102A and 102B. 
0257. While the invention has been shown and described 
in detail, the foregoing description is in all aspects illustra 
tive and not restrictive. It is therefore understood that 
numerous modifications and variations can be devised with 
out departing from the scope of the invention. 
What is claimed is: 
1. A shift register circuit comprising: 
an input terminal, an output terminal, a first clock termi 

nal, and a reset terminal, 
a first transistor for Supplying a first clock signal inputted 

to the first clock terminal to the output terminal; 
a drive circuit for driving the first transistor by charging 

a control electrode of the first transistor based on a 
signal inputted to the input terminal, and discharging 
the control electrode of the first transistor based on a 
signal inputted to the reset terminal; and 

a Switching circuit for making the control electrode of the 
first transistor and the output terminal conductive based 
on the first clock signal in a state when the control 
electrode of the first transistor is discharged. 

2. The shift register circuit according to claim 1, wherein 
the Switching circuit is a second transistor connected 

between the output terminal and the control electrode 
of the first transistor. 

3. The shift register circuit according to claim 2, wherein 
the control electrode of the second transistor is connected 

to the first clock terminal. 
4. The shift register circuit according to claim 2, further 

comprising a level adjustment circuit for reducing the ampli 
tude of the first clock signal by a predetermined value and 
Supplying it to the control electrode of the second transistor. 

5. The shift register circuit according to claim 4, wherein 
the level adjustment circuit comprises a one-way Switch 

ing element connected between the control electrode of 
the second transistor and the first clock terminal, in 
which a discharge direction is from the control elec 
trode of the second transistor to the first clock terminal. 

6. The shift register circuit according to claim 4, wherein 
the level adjustment circuit comprises: 

a third transistor connected between the control electrode 
of the second transistor and the first clock terminal, and 
diode-connected so as to charge from the first clock 
terminal to the control electrode of the second transis 
tor, and 

a fourth transistor having a control electrode to which a 
second clock signal having a phase different from that 
of the first clock signal is inputted and discharging the 
control electrode of the second transistor. 

7. The shift register circuit according to claim 6, wherein 
the level adjustment circuit comprises a plurality of third 

transistors, and 
the plurality of third transistors are connected in series 

between the control electrode of the second transistor 
and the first clock terminal. 

8. The shift register circuit according to claim 1, further 
comprising: 

an inverter having a node to which the control electrode 
of the first transistor is connected as an input node and 
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activated by a third clock signal having a phase differ 
ent from that of the first clock signal; and 

a fifth transistor for discharging the control electrode of 
the first transistor based on the output of the inverter. 

9. The shift register circuit according to claim 8, wherein 
the fifth transistor is connected between the control elec 

trode of the first transistor and the first clock terminal. 
10. The shift register circuit according to claim 8, wherein 

the inverter comprises: 
a sixth transistor connected between the output node of 

the inverter and a predetermined first power supply 
terminal and having a control electrode that becomes 
the input node of the inverter, and 

a seventh transistor connected between the output node 
and a second clock terminal to which the third clock 
signal is Supplied and having a control electrode con 
nected to the second clock terminal. 

11. The shift register circuit according to claim 10, further 
comprising: 

an eighth transistor discharging the output node of the 
inverter when the inverter becomes inactive. 

12. The shift register circuit according to claim 11, 
wherein 

the eighth transistor is connected between the output node 
of the inverter and the first power supply terminal and 
having a control electrode connected to the first clock 
terminal. 

13. The shift register circuit according to claim 11, 
wherein 

the eighth transistor is connected between the output node 
of the inverter and the second clock terminal and 
having a control electrode connected to the first clock 
terminal. 

14. The shift register circuit according to claim 11, 
wherein 

the eighth transistor is connected between the output node 
of the inverter and the second clock terminal and 
having a control electrode connected to the output 
node. 

15. The shift register circuit according to claim 8, wherein 
the inverter comprises: 

a sixth transistor connected between the output node of 
the inverter and a predetermined first power supply 
terminal and having a control electrode that becomes 
the input node of the inverter; and 

a seventh transistor connected between the output node 
and a predetermined second power Supply terminal and 
having a control electrode connected to the second 
clock terminal to which the third clock signal is Sup 
plied. 

16. The shift register circuit according to claim 15, further 
comprising: 

an eighth transistor for discharging the output node of the 
inverter when the inverter becomes inactive. 

17. The shift register circuit according to claim 16, 
wherein 

the eighth transistor is connected between the output node 
of the inverter and the first power supply terminal and 
having a control electrode connected to the first clock 
terminal. 

18. The shift register circuit according to claim 16, 
wherein 
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the eighth transistor is connected between the output node 
of the inverter and the second clock terminal and 
having a control electrode connected to the first clock 
terminal. 

19. The shift register circuit according to claim 16, 
wherein 

the eighth transistor is connected between the output node 
of the inverter and the second clock terminal and 
having a control electrode connected to the output 
node. 

20. The shift register circuit according to claim 8, wherein 
the inverter comprises: 

a sixth transistor connected between the output node of 
the inverter and a predetermined first power supply 
terminal and having a control electrode that becomes 
the input node of the inverter; and 

a first capacity element connected between the output 
node and a second clock terminal to which the third 
clock signal is Supplied. 

21. The shift register circuit according to claim 8, further 
comprising: 

a ninth transistor for discharging the output terminal 
based on the output of the inverter. 

22. The shift register circuit according to claim 21, 
wherein 

the ninth transistor has one main electrode connected to 
the output terminal, a control electrode connected to the 
output node of the inverter, and other main electrode to 
which a fourth clock signal having a phase different 
from that of the third clock signal is supplied. 

23. The shift register circuit according to claim 1, further 
comprising: 

an inverter having the input terminal as its input node and 
activated by a third clock signal having a phase differ 
ent from that of the first clock signal; and 

a fifth transistor for discharging the control electrode of 
the first transistor based on the output of the inverter. 

24. The shift register circuit according to claim 23, 
wherein 

the fifth transistor is connected between the control elec 
trode of the first transistor and the first clock terminal. 

25. The shift register circuit according to claim 23, 
wherein the inverter comprises: 

a sixth transistor connected between the output node of 
the inverter and a predetermined first power supply 
terminal and having a control electrode that becomes 
the input node of the inverter; and 

a seventh transistor connected between the output node 
and a second clock terminal to which the third clock 
signal is Supplied and having a control electrode con 
nected to the second clock terminal. 

26. The shift register circuit according to claim 25, further 
comprising: 

an eighth transistor for discharging the output node of the 
inverter when the inverter becomes inactive. 

27. The shift register circuit according to claim 26, 
wherein 

the eighth transistor is connected between the output node 
of the inverter and the first power supply terminal and 
having a control electrode connected to the first clock 
terminal. 

28. The shift register circuit according to claim 26, 
wherein 
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the eighth transistor is connected between the output node 
of the inverter and the second clock terminal and 
having a control electrode connected to the first clock 
terminal. 

29. The shift register circuit according to claim 26, 
wherein 

the eighth transistor is connected between the output node 
of the inverter and the second clock terminal and 
having a control electrode connected to the output 
node. 

30. The shift register circuit according to claim 23, 
wherein the inverter comprises: 

a sixth transistor connected between the output node of 
the inverter and a predetermined first power supply 
terminal and having a control electrode that becomes 
the input node of the inverter; and 

a seventh transistor connected between the output node 
and a predetermined second power Supply terminal and 
having a control electrode connected to a second clock 
signal to which the third clock signal is Supplied. 

31. The shift register circuit according to claim 30, further 
comprising: 

an eighth transistor for discharging the output node of the 
inverter when the inverter becomes inactive. 

32. The shift register circuit according to claim 31, 
wherein 

the eighth transistor is connected between the output node 
of the inverter and the first power supply terminal and 
having a control electrode connected to the first clock 
terminal. 

33. The shift register circuit according to claim 31, 
wherein 

the eighth transistor is connected between the output node 
of the inverter and the second clock terminal and 
having a control electrode connected to the first clock 
terminal. 

34. The shift register circuit according to claim 31, 
wherein 

the eighth transistor is connected between the output node 
of the inverter and the second clock terminal and 
having a control electrode connected to the output 
node. 

35. The shift register circuit according to claim 23, 
wherein the inverter comprises: 

a sixth transistor connected between the output node of 
the inverter and a predetermined first power supply 
terminal and having a control electrode that becomes 
the input node of the inverter; and 

a first capacity element connected between the output 
node and a second clock terminal to which the third 
clock signal is Supplied. 

36. The shift register circuit according to claim 23, further 
comprising: 

a ninth transistor for discharging the output terminal 
based on the output of the inverter. 

37. The shift register circuit according to claim 36, 
wherein 

the ninth transistor has one main electrode connected to 
the output terminal, a control electrode connected to the 
output node of the inverter, and other main electrode to 
which a fourth clock signal having a phase different 
from that of the third clock signal is supplied. 
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38. The shift register circuit according to claim 1, further 
comprising: 

a ninth transistor for discharging the output terminal 
based on a fourth clock signal having a phase different 
from that of the first clock signal. 

39. The shift register circuit according to claim 38, 
wherein 

the ninth transistor has one main electrode connected to 
the output terminal, a control electrode to which the 
fourth clock signal is inputted and, and other main 
electrode to which a fifth clock signal having a phase 
different from that of the fourth clock signal is supplied. 

40. The shift register circuit according to claim 1, wherein 
the drive circuit comprises: 

a tenth transistor connected between the control electrode 
of the first transistor and a predetermined first power 
Supply terminal and having a control electrode con 
nected to the reset terminal; and 

an eleventh transistor connected between the control 
electrode of the first transistor and the input terminal 
and having a control electrode connected to the input 
terminal. 

41. The shift register circuit according to claim 1, wherein 
the drive circuit comprises: 

a tenth transistor connected between the control electrode 
of the first transistor and a predetermined first power 
Supply terminal and having a control electrode con 
nected to the reset terminal; and 

an eleventh transistor connected between the control 
electrode of the first transistor and a predetermined 
second power Supply terminal and having a control 
electrode connected to the input terminal. 

42. The shift register circuit according to claim 1, further 
comprising: 

a second capacity element connected between the output 
terminal and the control electrode of the first transistor. 

43. A shift register circuit, wherein the shift register 
circuits according to claim 1 are cascade-connected. 

44. A shift register circuit comprising a plurality of 
multistage cascade-connected shift register circuits, wherein 

each stage shift register circuit is the shift register circuit 
according to claim 4, and 

the level adjustment circuit is shared by the two or more 
stage shift register circuits. 

45. A shift register circuit comprising a plurality of 
multistage shift register circuits, wherein 

each stage shift register circuit is the shift register circuit 
according to claim 6, and 

the fourth transistor of the level adjustment circuit is 
shared by the two or more stage shift register circuits. 

46. The shift register circuit according to claim 44, further 
comprising: 

a clock wiring for Supplying a predetermined clock signal 
to the first clock terminal of the each stage shift register 
circuit and the level adjustment circuit; and 

a connection terminal for inputting the predetermined 
clock signal to the clock wiring, wherein 

the level adjustment circuit is arranged close to the one 
connected to the clock wiring closest to the connection 
terminal of the plural stages. 

47. An image display comprising multistage shift register 
circuit as a gate line drive circuit, wherein each stage 
comprises: 
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an input terminal, an output terminal, a first clock termi 
nal, and a reset terminal; 

a first transistor for Supplying a first clock signal inputted 
to the first clock terminal to the output terminal; 

a drive circuit for driving the first transistor by charging 
the control electrode of the first transistor based on a 
signal inputted to the input terminal, and discharging 
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the control electrode of the first transistor based on a 
signal inputted to the reset terminal; and 

a Switching circuit for making the control electrode of the 
first transistor and the output terminal conductive based 
on the first clock signal in a state when the control 
electrode of the first transistor is discharged. 

k k k k k 


