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BIDIRECTIONAL SHIFT REGISTER AND
DISPLAY DEVICE USING THE SAME

REFERENCE TO RELATED APPLICATION

[0001] This application is based upon and claims the ben-
efit of the priority of Japanese patent applications No. 2007-
288754 filed on Nov. 6, 2007, and No. 2008-083673 filed on
Mar. 27, 2008, the disclosure of which is incorporated herein
in its entirety by reference thereto.

FIELD OF THE INVENTION

[0002] This invention relates to bidirectional shift registers
and to display devices using the same, and in particular, to a
bidirectional shift register preferably used in a scanning cir-
cuit, and to a display device using the same.

BACKGROUND OF THE INVENTION

[0003] Since flat display devices represented by liquid
crystal display devices, are thin, light-weight, and have low
power consumption, they are widely used as display devices
in all types of apparatus. Recently, in order to realize even
thinner, lighter and lower cost devices, in comparison with
conventional amorphous silicon thin film transistors, technol-
ogy has been established in which a drive circuit is configured
using a low temperature polysilicon thin film transistor with
high electron mobility, and this drive circuit is formed inte-
grally on a glass substrate.

[0004] Furthermore, high resolution requirements of liquid
crystal display devices in recent years are increasing day by
day. The fact that amounts of information displayed at one
time are increasing due to increasing resolution contributes to
increased added value of the liquid crystal display devices.
Moreover, by having a display device handle bidirectional
scanning, it is possible to change direction of image to be
displayed, according to direction of the liquid crystal display
device. Therefore, it is desired to realize a liquid crystal
display device with high added value, having a high resolu-
tion display region and a bidirectional scanning circuit.
[0005] Technology for realizing this type of liquid crystal
display device is disclosed in Patent Documents 1 and 2. FIG.
28 is a schematic diagram of a flat display device described in
Patent Document 1. In FIG. 28, a scanning line drive circuit
102, a signal line drive circuit 103, and a plurality (mxn) of
switching elements 110 are disposed on an array substrate
101, inthe flat display device. Scanning lines G1~Gn are lines
for transferring output of the scanning line drive circuit 102,
as control signals of the switching elements 110. Further-
more, signal lines S1~Sm are lines for transferring output of
the signal line drive circuit 103 to source-drain of the switch-
ing elements 110.

[0006] Intheabovementioned liquid crystal display device,
a bidirectional shift register is used in at least one of the
scanning line drive circuit 102 and the signal line drive circuit
103 The bidirectional shift register is configured from a plu-
rality of unit registers connected in series, and has a function
of shifting in a forward direction or a reverse direction by a
three-phase shift clock signal.

[0007] FIG. 29 is circuit diagram of a unit register consti-
tuting a bidirectional shift register described in Patent Docu-
ment 1. In FIG. 29, the unit register is provided with clock
terminals C1, C2, and C3, a forward direction pulse input
terminal INP, reverse direction pulse input terminal INN, an
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output terminal OUT, and shift direction control signals P and
N, and is constituted of transistors trl~trl7.

[0008] An output circuit is constituted of the transistor trl
having a conductive path between the clock terminal C1 and
the output terminal OUT, and the transistor tr2 having a
conductive path between a power supply electrode VDD and
the output terminal OUT.

[0009] Furthermore, a transistor tr3 having a conductive
path between the forward direction pulse input terminal INP
and a control electrode of the transistor trl, a transistor tr4
having a conductive path between the reverse direction pulse
input terminal INN and the control electrode of the transistor
trl, and a transistor tr5 having a conductive path between the
power supply electrode VDD and a control electrode of the
transistor tr2, are provided, and an input circuit is provided
which, in a forward direction pulse shift, conducts between
the transistor tr3 and the transistor trl, and also conducts
between the forward direction pulse input terminal INP and a
control electrode of the transistor tr5, and in a reverse direc-
tion pulse shift, conducts between the transistor tr4 and the
transistor trl, and also conducts between the reverse direction
pulse input terminal INN and the control electrode of the
transistor tr5.

[0010] Furthermore, a transistor tr6 having a conductive
path between the clock terminal C2 and a control electrode of
the transistor tr2, a transistor tr7 having a conductive path
between the clock terminal C3 and the control electrode of the
transistor tr2, and a transistor tr8 having a conductive path
between the power supply electrode VDD and the control
electrode of the transistor trl, are provided, and a reset circuit
is provided which, in a forward direction pulse shift, conducts
between control electrodes of the transistor tr6 and the tran-
sistor tr2 and a control electrode of the transistor tr8, and in a
reverse direction pulse shift, conducts between control elec-
trodes of'the transistor tr7 and the transistor tr2 and the control
electrode of the transistor tr8.

[0011] Furthermore, an inversion prevention circuit is
included which prevents voltage level in the control electrode
of'the transistor tr2 from inverting, in cases in which a voltage
level of a clock signal inputted to the clock terminal C1 in a
state in which the transistor trl is ON and the transistor tr2 is
OFF, is inverted.

[0012] Moreover, the input circuit includes a transistor trll
having a conductive path between the transistor tr3 and the
control electrode of the transistor trl, a transistor tr12 having
a conductive path between the transistor tr4 and the transistor
trl, a transistor trl3 having a conductive path between the
forward direction pulse input terminal INP and the transistor
tr5, and a transistor trl4 having a conductive path between the
reverse direction pulse input terminal INN and the transistor
tr5; and turns ON the transistor trl1 and the transistor trl3 in
the forward direction pulse shift, and turns ON the transistor
tr12 and the transistor tr14 in the reverse direction pulse shift.
[0013] Furthermore, the reset circuit includes a transistor
trl5 having a conductive path between the transistor tr6, the
transistor tr2, and the transistor tr8, and a transistor trl6
having a conductive path between the transistor tr7, the tran-
sistor tr2, and the transistor tr8; and turns ON the transistor
trl5 in the forward direction pulse shift, and turns ON the
transistor trl6 in the reverse direction pulse shift.

[0014] Moreover, the inversion prevention circuit includes
a transistor tr9 having a conductive path between the power
supply electrode VDD and the control electrode of the tran-
sistor tr2, and a conductive path to the control electrode of the
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transistor trl, and a transistor tr10 having a conductive path
between the transistor tr9 and the transistor tr2, and a con-
ductive path to the clock terminal C1.

[0015] According to the bidirectional shift register com-
posed of this type of unit register, it is possible to prevent
occurrence of variations in output signal, in the forward direc-
tion pulse shift and in the reverse direction pulse shift.
[0016] Next, a description will be given concerning a con-
figuration of a bidirectional shift register disclosed in Patent
Document 2. FIG. 30 is a block diagram of shift registers
including cascade stages, in Patent Document 2. FIG. 30 has
a configuration of a bidirectional scanning circuit in which
outputs OUTn are arranged in a cascade. Each shift register
stage 212 is driven by any of three-phase clock signals C1,
C2, and C3, outputted from a clock generator 201. By switch-
ing the clock signals C1, C2, and C3, a shift direction of the
shift register is controlled to be from bottom to top or from top
to bottom.

[0017] FIG. 31 is a circuit diagram of a shift register stage
(unit register) 212 used in the shift register of FIG. 30. The
shift register stage 212 is provided with NMOS transistors
216, 217, 218, 2184, 219, 220, 2204, 221, 2214, 225, and
225a.

[0018] Inthe NMOS transistor 216, a gate is connected to a
node P1, a clock signal C1 (C3) is supplied to a drain, and a
source is output OUTn. In the NMOS transistor 217, a gate is
connected to a node P2, a drain is output OUTn, and a source
is connected to a power supply VSSI. The NMOS transistors
216 and 217 form an output circuit and make active the output
OUTn according to voltage level of the nodes P1 and P2.
[0019] Each of the NMOS transistors 218 and 218a are
diode-connected, outputs OUTn-1 and OUTn+1 of adjacent
shift register stages are connected to drains, and sources are
commonly connected to the node P1. The NMOS transistors
218 and 2184 form an input circuit from an adjacent shift
register stage.

[0020] Inthe NMOS transistor 219, a gate is connected to
the node P2, a drain is connected to the node P1, a source is
connected to the power supply VSSI, and when the node P2
has a high level, the node P1 is at a low level.

[0021] In each of the NMOS transistors 220 and 220q, a
drain is commonly connected to the power supply VDD,
outputs OUTn+2 and OUTn-2 of shift register stages are
connected to gates, and sources are commonly connected to
the node P2. The NMOS transistors 220 and 220aq are equiva-
lent to a reset circuit.

[0022] In each of the NMOS transistors 221 and 2214, a
drain is commonly connected to the node P2, outputs
OUTn-1 and OUTn+1 of shift register stages are connected
to gates, and sources are commonly connected to the power
supply VSS. The NMOS transistors 221 and 221a form an
input circuit from adjacent shift register stages.

[0023] In each of the NMOS transistors 225 and 2254, a
drain is commonly connected to the node P1, outputs
OUTn+2 and OUTn-2 of shift register stages are connected
to gates, and sources are commonly connected to a power
supply VDDI. The NMOS transistors 225 and 225a are
equivalent to a reset circuit.

[0024] The shift register stage 212 configured as above
outputs either of OUTn~-1 and OUTn+1 of one adjacent shift
register stage to another adjacent shift register stage from the
output OUTn by the clock signal C1 (C3). In addition, output
OUTn s put in a reset state by outputs OUTn+2 and OUTn-2
of two shift register stages away.
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[0025] The shift register in which the shift register stages
212 are connected in series in this way does not require
signals (P and N in FIG. 29) prescribing scanning direction,
with regard to Patent Document 1, and realizes bidirectional
scanning.

[0026] [Patent Document 1]

[0027] JP Patent Kokai Publication No. JP-P2004-
185684 A (FIG. 1 and FIG. 4)

[0028] [Patent Document 2]

[0029] JP Patent Kokai Publication No. JP-P2001-
506044A (FIG. 1 and FIG. 2)

SUMMARY OF THE DISCLOSURE

[0030] The entire disclosures of Patent Documents 1 and 2
are incorporated herein by reference thereto.

[0031] Thefollowinganalysis is given by the present inven-
tion.
[0032] Realizing a liquid crystal display device with high

added value, using a conventional bidirectional shift register,
has the following problems.

[0033] For example, in Patent Document 1, in order to
realize bidirectional scanning, it is necessary to redundantly
install circuit elements having a similar function. That is, as
shown in FIG. 29, transistors tr11 and tr3, and tr12 and tr4, are
controlled respectively by signals P and N, and INP and INN.
These have states in which one is in an active state and another
is in an operation stoppage state, according to respective
scanning directions. In the same way, combinations of tr13
and tr14, trl5 and tr6, and trl6 and tr7, have states in which
one is in an active state and another is in an operation stoppage
state, according to respective scanning directions. Accord-
ingly, since the bidirectional shift register with such a con-
figuration needs to have circuit elements that are active and
inactive according to scanning direction, there is a tendency
for circuit size to become large.

[0034] Here, in general it is desirable that array pitch of
pixels and array pitch of shift registers making up a scanning
circuit have a similar length. This is evident from a viewpoint
of layout of electrical wiring transferring signals outputted
from the scanning circuit. Along with increasingly higher
resolution of display devices, both array pitch of pixels and
array pitch of shift registers are becoming smaller. That is, as
shown in FIG. 32, along with shrinking of the array pitch ofa
pixel 21, circuit width L of the shift register 1 increases as in
L'. Dueto L increasing, there is a problem in that, with regard
to display devices, frame-edge (or margin) of a side in which
the scanning circuit is disposed becomes large. Furthermore,
in design of the display devices, in cases in which it is desired
to have a display section in the device center, it is necessary to
enlarge the frame-edge to the same length on the side in which
the scanning circuit is disposed and also on an opposite side.
Accordingly, in the bidirectional scanning circuit in Patent
Document 1, it can be said that it is difficult to both shrink the
array pitch and have a narrow frame-edge (margin) for the
display device.

[0035] On the other hand, in Patent Document 2, there is no
necessity to layout a circuit with similar circuit elements in
duplicate, according to scanning direction, as in Patent Docu-
ment 1. However, timing of resetting nodes such as P1, P2 and
the like in FIG. 31, being one time for one frame, leads to
another problem of electrical potential variation in the above
nodes. That is, in a certain clock cycle, a reset node is floating
in aremaining period of one frame. In this floating period, due
to leak current of a transistor connected to the node in ques-
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tion, or to noise applied from outside and the like, electrical
potential of the node varies. Due to this electrical potential
variation, a circuit element that should inherently (by right)
maintain an ON state or an OFF state, manifests different
behavior, and there is a risk of stable operation of the circuit
being impaired.

[0036] From the above, if a bidirectional scanning circuit or
a display device provided with a bidirectional scanning cir-
cuit is realized by conventional technology, a problem arises
of either the difficulty of both having a narrow pitch and a
narrow frame-edge (margin) with a large circuit size, or stable
operation of the circuit being impaired.

[0037] Therefore, it is an object of the present invention to
provide a bidirectional shift register with small circuit size
and stable operation, and a display device using the same.
[0038] In one aspect of the present invention, there is pro-
vided a bidirectional shift register comprising a plurality of
serially connected unit registers in which transfer is con-
trolled by any of three or more clock signals each having a
different phase from one another and a setting signal which
determines shift direction; and a selection circuit which can
select at least one clock signal from the three or more clock
signals in accordance with the setting signal. The bidirec-
tional shift register is configured such that the unit registers
are put in a reset state by one clock signal selected by the
selection circuit, corresponding to each of the unit registers.
[0039] In the bidirectional shift register of the present
invention, a unit register may be provided with an output
terminal; an output circuit which drives the output terminal;
an input circuit into which an output signal of an adjacent unit
register and a setting signal are inputted and which drives the
output circuit to put the output terminal at an active level,
based on the output signal and the setting signal; and a reset
transistor which drives the output circuit so as to put the
output terminal at an inactive level by one clock signal
selected by the selection circuit.

[0040] The bidirectional shift register of the present inven-
tion may be such that the output circuit includes a first output
transistor which provides control to put the output terminal at
an inactive level; and the reset transistor is diode-connected,
one clock signal selected by the selection circuit is supplied to
a drain, and a source is connected to a gate of the first output
transistor.

[0041] The bidirectional shift register of the present inven-
tion may be such that the output circuit includes a second
output transistor which provides control to put the output
terminal at an active level; the input circuit includes a first,
second, and third input transistor. The first input transistor
may be diode-connected, another clock signal selected by the
selection circuit may be supplied to a drain, and a source may
be connected to a drain of the second and third input transis-
tors. With regard to the second and third input transistors,
output signals of one and another adjacent unit registers may
be supplied to respective gates thereof, and sources may be
commonly connected to a gate of the second output transistor.
[0042] The bidirectional shift register of the present inven-
tion may be configured such that the selection circuit includes
a switch element which is switched to an ON state or an OFF
state according to the setting signal, and by this switch ele-
ment, three or more clock signals may be selectively output-
ted to unit registers.

[0043] The bidirectional shift register of the present inven-
tion may be configured such that the selection circuit is pro-
vided with at least a first selection transistor and a second
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selection transistor. In the first selection transistor, wiring for
any of the three or more clock signals may be connected to a
gate electrode and a source electrode, a drain electrode is
connected to a source electrode of the second selection tran-
sistor. And in the second selection transistor, wiring for the
setting signal may be connected to a gate electrode, and one
clock signal selected from a drain electrode is outputted.
[0044] The bidirectional shift register of the present inven-
tion may be such that the first selection transistor is controlled
to an ON state or an OFF state by any of the three clock
signals, and the second selection transistor is controlled to an
ON state or an OFF state by the setting signal.

[0045] In the bidirectional shift register of the present
invention, the unit register may be provided with an output
terminal, an output circuit which drives the output terminal,
and an input circuit into which an output signal of an adjacent
unit register and the setting signal are inputted, and which
drives the output circuit to put the output terminal at an active
level, based on the output signal and the setting signal. The
output circuit may include a first output transistor in which
one clock signal selected by the selection circuit is supplied to
a gate, to perform control to put the output terminal at an
inactive level.

[0046] The bidirectional shift register of the present inven-
tion may be configured such that the output circuit includes a
second output transistor which performs control to put the
output terminal at an active level, the input circuit includes
first and the second input transistors; with regard to the first
and the second input transistors, another clock signal selected
by the selection circuit is supplied to a drain of one of the first
and the second input transistors selected by the setting signal,
output signals of one and another adjacent unit registers are
supplied to respective gates thereof, and sources thereof are
commonly connected to a gate of the second output transistor.
[0047] The bidirectional shift register of the present inven-
tion may be such that the selection circuit is provided for all
of'the plurality of unit registers, or per a prescribed number of
unit registers.

[0048] The display device of the present invention is pref-
erably a display device provided with a pixel array in which a
plurality of pixels are arrayed, and a scanning circuit which
makes the pixels active, and the scanning circuit preferably
includes the abovementioned bidirectional shift register.
[0049] The display device of the present invention may be
such that the transistors included in the bidirectional shift
register and switch transistors in the pixels are composed of
only one of either NMOS transistors or PMOS transistors.
[0050] The display device of the present invention may be
such that scanning circuits are provided on both sides of a
disposed region of the pixel array.

[0051] In the display device of the present invention, the
scanning circuits provided on both sides of the disposed
region of the pixel array may drive a gate of an identical
switch transistor at the same time.

[0052] The meritorious effects of the present invention are
summarized as follows.

[0053] According to the present invention, by putting a unit
register in a reset state by a selected clock signal, bidirectional
scanning, which operates stably, is realized, without enlarg-
ing circuit size.

BRIEF DESCRIPTIONS OF THE DRAWINGS

[0054] FIG.11is a configuration diagram showing a display
device according to a first exemplary embodiment of the
present invention.
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[0055] FIG.2is across-sectional view of the display device
according to the first exemplary embodiment of the invention.
[0056] FIG.3isablockdiagram showing a configuration of
a scanning circuit according to the first exemplary embodi-
ment of the invention.

[0057] FIG. 4 is a circuit diagram showing a configuration
of a shift register according to the first exemplary embodi-
ment of the invention.

[0058] FIG. 5is a circuit diagram showing a configuration
of'aswitch array according to the first exemplary embodiment
of the invention.

[0059] FIG. 6 is a circuit diagram of a pixel portion of the
display device according to the first exemplary embodiment
of the invention.

[0060] FIG. 7 is a timing chart showing operation of the
scanning circuit for a forward shift according to the first
exemplary embodiment of the invention.

[0061] FIG. 8 is a timing chart showing operation of the
scanning circuit for a reverse shift according to the first exem-
plary embodiment of the invention.

[0062] FIG. 9 is a circuit diagram showing a configuration
of a shift register according to a second exemplary embodi-
ment of the invention.

[0063] FIG.101is a circuit diagram showing a configuration
of'a switch array according to the second exemplary embodi-
ment of the invention.

[0064] FIG. 11 is a circuit diagram of a pixel portion of the
display device according to the second exemplary embodi-
ment of the invention.

[0065] FIG. 12 is a timing chart for a forward shift of a
scanning circuit according to the second exemplary embodi-
ment of the invention.

[0066] FIG. 13 is a timing chart for a reverse shift of the
scanning circuit according to the second exemplary embodi-
ment of the invention.

[0067] FIG. 14 is a block diagram showing a configuration
of a scanning circuit according to a third exemplary embodi-
ment of the invention.

[0068] FIG.151sa circuit diagram showing a configuration
of a switch array according to the third exemplary embodi-
ment of the invention.

[0069] FIG. 16 is a timing chart for a forward shift of a
scanning circuit according to the third exemplary embodi-
ment of the invention.

[0070] FIG. 17 is a timing chart for a reverse shift of a
scanning circuit according to the third exemplary embodi-
ment of the invention.

[0071] FIG. 18 is a block diagram showing a configuration
of'a scanning circuit according to a fourth exemplary embodi-
ment of the invention.

[0072] FIG.19is a circuit diagram showing a configuration
of a shift register according to the fourth exemplary embodi-
ment of the invention.

[0073] FIG.201is a circuit diagram showing a configuration
of a switch array according to the fourth exemplary embodi-
ment of the invention.

[0074] FIG. 21 is a block diagram showing a configuration
of a scanning circuit according to a fifth exemplary embodi-
ment of the invention.

[0075] FIG.22is a circuit diagram showing a configuration
of'a shift register according to a fifth exemplary embodiment
of the invention.
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[0076] FIG. 23 is a circuit diagram showing a configuration
of a switch array according to the fifth exemplary embodi-
ment of the invention.

[0077] FIG. 24 is a circuit diagram showing another con-
figuration of the shift register according to the fifth exemplary
embodiment of the invention.

[0078] FIG. 25 is a circuit diagram showing another con-
figuration of the switch array according to the fifth exemplary
embodiment of the invention.

[0079] FIG. 26 is a block diagram showing a configuration
of'a scanning circuit according to a sixth exemplary embodi-
ment of the invention.

[0080] FIG. 27 is a configuration diagram showing a dis-
play device according to a seventh exemplary embodiment of
the invention.

[0081] FIG. 28 is a schematic diagram of a flat display
device of Patent Document 1.

[0082] FIG. 29 is a circuit diagram showing one configu-
ration of a three-phase bidirectional shift register of Patent
Document 1.

[0083] FIG. 30 is a block diagram of a shift register of
Patent Document 2.

[0084] FIG. 31 is a circuit diagram of a shift register stage
used in the shift register of Patent Document 2.

[0085] FIG. 32 is a diagram describing pixel pitch and
circuit width L.

PREFERRED MODES OF THE INVENTION

[0086] A semiconductor circuit according to a mode of the
present invention, in which a bidirectional shift register, con-
trolled by a plurality of signals including at least three clock
signals and a signal prescribing transfer direction, is arranged
in a cascade and in an arrayed fashion, has a selection unit
(means) which can appropriately select a clock signal input-
ted to the bidirectional shift register, in accordance with the
signal prescribing transfer direction.

[0087] The selection unit is preferably composed of a
switch circuit; the switch circuit is switched to an ON state or
and OFF state by the signal prescribing transfer direction; and
an inputted clock signal is outputted to a set discretionary
terminal.

[0088] Furthermore, a selection circuit is preferably com-
posed of at least a first selection transistor and a second
selection transistor, a clock signal is connected to a gate
electrode and a source electrode of the first selection transis-
tor, a drain electrode of the first selection transistor is con-
nected to a source electrode of the second selection transistor,
and a setting signal is connected to a gate electrode of the
second selection transistor.

[0089] Moreover, the selection circuit is preferably com-
posed of at least the first selection transistor and the second
selection transistor; the first selection transistor is controlled
to have an ON state or an OFF state by a clock signal; and the
second selection transistor is controlled to have an ON state or
an OFF state by the setting signal.

[0090] Furthermore, a unit register is preferably provided
with an output terminal, an output circuit which drives the
output terminal, and an input circuit into which an output
signal of an adjacent unit register and a setting signal are
inputted, and which drives the output circuit to put the output
terminal at an active level, based on the output signal and the
setting signal; and an electrical signal, outputted from the
selection circuit, for putting the output terminal at an inactive
level, is inputted to the output circuit.
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[0091] Moreover, the output circuit preferably includes a
first output transistor which performs control to put the output
terminal at an inactive level.

[0092] Furthermore, the output circuit preferably includes
a second output transistor which performs control to put the
output terminal at an active level, the input circuit preferably
includes the first and the second input transistors; with regard
to the first and the second input transistors, output signals of
one and another adjacent unit registers are supplied to respec-
tive gates thereof, and sources thereof are commonly con-
nected to a gate of the second output transistor.

[0093] Moreover, the selection unit is preferably disposed
per plurality of bidirectional shift registers.

[0094] Inadisplaydevicethatis provided with a pixel array
in which a plurality of pixels are arrayed, and a scanning
circuit which makes the pixels active, the scanning circuit is
preferably composed of the abovementioned semiconductor
circuit.

[0095] Furthermore, in a display device that is provided
with the pixel array in which a plurality of pixels are arrayed,
and scanning circuits which make the pixels active, on both
sides of the pixel array, the scanning circuits are preferably
composed of the abovementioned semiconductor circuits.
[0096] The semiconductor circuit is preferably composed
of NMOS transistors only, or PMOS transistors only.

[0097] A bidirectional shift register according to the exem-
plary embodiment of the present invention has unit registers,
controlled by a plurality of signals including at least three
clock signals and a signal prescribing transfer direction,
arranged in a cascade (and in an array), and a selection unit
which can appropriately select a clock signal inputted to the
unit registers, in accordance with the signal prescribing trans-
fer direction. By having this type of selection unit, since a
clock signal in accordance with the signal prescribing transfer
direction is inputted to the unit registers, desired bidirectional
scanning is possible, without enlarging circuit size.

[0098] Furthermore, in the bidirectional shift register of the
present invention, the selection unit is composed of a switch
circuit; the switch circuit is switched to an ON state or and
OFF state by the signal prescribing transfer direction; and an
inputted clock signal is outputted to a set discretionary termi-
nal. Since this type of selection unit is composed of a switch
circuit, it is possible to perform a desired operation by a
simple circuit configuration.

[0099] In addition, in the bidirectional shift register of the
present invention, the selection unit is arranged per plurality
of unit registers. Since one selection unit is used to supply
clock signals to a plurality of unit registers, it is possible to
make circuit size of a unit register small.

[0100] The display device of the present invention is pro-
vided with the pixel array in which a plurality of pixels are
arrayed, and the scanning circuit which makes the pixels
active, and the scanning circuit is composed of the abovemen-
tioned bidirectional shift register. As a result, since the scan-
ning circuit used has a relatively small circuit size, it is pos-
sible to realize the display device with a narrow frame-edge
(or margin).

[0101] The display device of the present invention is pro-
vided with the pixel array in which a plurality of pixels are
arrayed, and scanning circuits which makes the pixels active,
on both sides of the pixel array, and the scanning circuits are
composed of the bidirectional shift register. As a result, even
in cases in which load of capacitance component and resis-
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tance component of the pixel array is large, it is possible to
realize the display device that provides good display picture
quality.

[0102] In the present invention, the semiconductor circuit
composed of the bidirectional shift register and the display
device, is composed of NMOS transistors only, or PMOS
transistors only. As a result, it is possible to realize the semi-
conductor circuit or the display device at low cost.

[0103] Below, a detailed description is given according to
an exemplary embodiment, making reference to the draw-
ings.

First Exemplary Embodiment

[0104] FIG. 1 is a drawing showing a configuration of a
display device according to a first exemplary embodiment of
the present invention. In FIG. 1, in the display device, a
display section 4, a scanning circuit 2, gate bus lines 7 (G1,
G2,G3,...Gn-1, Gn), a source IC 8, a terminal row 9, and
data bus lines 10 are installed on an insulating substrate 3,
formed from transparent glass substrate. The scanning circuit
2 drives gates of switch transistors of pixels in the display
section 4, via the gate bus lines 7. Furthermore, the source IC
8 supplies signals inputted from the terminal row 9 to sources
of'the switch transistors of the pixels of the display section 4,
via the data bus lines 10. In the display section 4, a plurality of
pixels, as shown in FIG. 6, described later, is arrayed.
[0105] FIG. 2 is a cross-sectional view (A-A") of FIG. 1. In
FIG. 2, the display device is composed of the insulating
substrate 3, an opposing substrate 14, and a liquid crystal
layer 15, and the liquid crystal layer 15 is sandwiched
between the insulating substrate 3, the opposing substrate 14,
and a gap control means not shown in the drawing.

[0106] FIG. 3is ablock diagram showing a configuration of
a scanning circuit according to the first exemplary embodi-
ment of the present invention. In FIG. 3, the scanning circuit
2 is composed of a plurality of shift registers 1 (unit registers
represented by SR1, SR2, SR3, . .. SRn-1, SRn), a plurality
of switch arrays 30 (SA1, SA2, ... SAm), and line groups
(lines connected to terminals CLK1, CLK2, CLK3, ST1,
ST2, FW, and RV). The gate bus lines 7 (G1, G2, G3, . ..
Gn-1, Gn) are connected to OUT terminals of each of the
shift registers 1 of the scanning circuit 2, and signals from the
OUT terminals of the shift registers 1 are transferred to the
connected gate bus lines 7. Note, in FIG. 3 anode A of OUT
terminal of a first shift register (SR1) is connected to an input
node A of'the next shift register (SR2), and so on, in a cascade
fashion.

[0107] FIG. 4 is a circuit diagram showing a configuration
of a shift register (unit register) according to the first exem-
plary embodiment of the present invention. In FIG. 4, the shift
register 1 is provided with NMOS transistors Tr1~Tr11, and
terminals IN(n-1), IN(n+1), DRV, REF, FW, RV, OUT, and
VSS.

[0108] Gates of the NMOS transistors Trl and Tr2 are
respectively connected to FW and RV, drains are connected to
IN(n-1) and IN(n+1), and sources are commonly connected
to a gate of the transistor Tr3. A source of the NMOS transis-
tor Tr3 is connected to VSS, and a drain is connected to a gate
of the NMOS transistor Tr10 as a node A.

[0109] The NMOS transistor Trd is diode-connected, a
drain is connected to REF, and a source is connected to the
node A. A gate of the NMOS transistor Tr5 is connected to the
node A, asource is connected to VSS, and a drain is connected
to a gate of the NMOS transistor Trl as a node B.
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[0110] A gate of the NMOS transistor Tr6 is connected to
FW, and a drain is connected to IN(n-1) via a diode-con-
nected NMOS transistor Tr7. A gate of the NMOS transistor
Tr8 is connected to RV, and a drain is connected to IN(n+1)
via a diode-connected NMOS transistor Tr9.

[0111] A source of the NMOS transistor Tr10 is connected
to VSS, and a drain is connected to OUT. A source of the
NMOS transistor Trl1 is connected to OUT, and a drain is
connected to DRV.

[0112] In the shift register 1 configured in this way,
Tr1~Tr3 and Tr6~Tr9 have an input circuit function, Tr4 and
Tr5 have a reset circuit function, and Tr10 and Tr11 have an
output circuit function.

[0113] Furthermore, in the shift register 1, the IN(n-1)
terminal is connected, among adjacent shift registers 1, to an
OUT terminal of an upper-side shift register 1. The IN(n+1)
terminal is connected, among adjacent shift registers 1, to an
OUT terminal of a lower-side shift register 1. Moreover,
signals of any of CLLK1, CLK2, and CLLK3 are respectively
inputted to the DRV terminal. Furthermore, a signal outputted
from the switch array 30 is inputted to the REF terminal.
Moreover, control signals prescribing scanning direction of
the scanning circuit 2 are respectively inputted to FW and RV
terminals. Furthermore, ST1 and ST2, as start signals for
starting transfer, are respectively inputted to the IN(n-1) ter-
minal of the shift register 1 (SR1) and the IN(n+1) terminal of
the shift register 1 (SRn). Moreover, at an OUT terminal, a
signal at a high level or a low level is outputted by an opera-
tion of a shift register 1, and this signal is applied to a gate bus
line 7. At VSS, a constant voltage equivalent to a low level
signal is applied.

[0114] FIG. 5is a circuit diagram of a switch array accord-
ing to the first exemplary embodiment of the present inven-
tion. In FIG. 5, the switch array 30 is provided with NMOS
transistors Tr20~Tr25, and terminals F, R, C1~C3, and
R1~R6. The terminal F (FW) is connected to gates of Tr20,
Tr22, and Tr24, and the terminal R. (RW) is connected to
gates of Tr21, Tr23, and Tr25, respectively. One end of Tr22
and Tr25, one end of Tr20 and Tr23, and one end of Tr21 and
Tr24 are connected to C1~C3, respectively. The other end of
Tr20 and Tr21, the other end of Tr22 and Tr23, and the other
end of Tr24 and Tr25 are connected to R1 and R4, R3 and R6,
and R2 and R5, respectively. CLK1~CLK3 are respectively
connected to C1~C3. Furthermore, R1~R6 are respectively
connected to REF terminals of six of the shift registers 1. Each
transistor is controlled to have an ON state or an OFF state by
the FW or RV signal. Inthe configuration of FI1G. 3, the length
of'the switch array 30 in a longitudinal direction of the draw-
ing corresponds to six of the shift registers 1.

[0115] By providing this type of switch array 30, an ele-
ment circuit (reset circuit) for setting the node A of the shift
register shown in FIG. 4 to a high level is the diode-connected
Trd only. Tr5 functions as a reset inverting circuit. In a circuit
(refer to FIG. 29) shown in Patent Document 1, according to
each shift direction, one other diode-connected transistor tr6
besides trl5, and one other diode-connected transistor tr7
besides trl6 are necessary. Against this, by adopting a circuit
configuration as shown in FIG. 4, a reduction of three tran-
sistors is possible.

[0116] Furthermore, since the switch array 30 is laid out
over a plurality of shift registers 1, it is possible to ensure a
long space in a longitudinal direction, and it is possible to
shorten width in a lateral direction. Therefore, frame-edge
(margin) width of the display device (length in lateral direc-
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tion in FIG. 1) can be made short. According to this switch
array 30, since a clock signal supplied to the REF terminal of
each of the shift registers 1 can be collectively switched and
transferred by this switch array 30, simplified circuits can be
applied to the shift registers 1.

[0117] Moreover, FIG. 3 shows an example of arranging
one switch array 30 for six shift registers 1. However, there is
no limitation thereto, and if drive capability of the switch
array 30 is high, the switch array 30 may be arranged for more
of the shift registers 1. In an extreme case, it is possible to
provide one switch array for all of the shift registers 1. That is,
a configuration may be such that a switch array 30 equivalent
to a clock generator 201 (refer to FIG. 30 of instant applica-
tion) in Patent Document 2 is built in, and a clock signal
switched.

[0118] FIG. 6 is a circuit diagram of a pixel portion of the
display device of the present exemplary embodiment. In FIG.
6, the pixel is composed of a switch transistor 13, a liquid
crystal portion (liquid crystal capacitor) 11, and a holding
capacitor 12. A gate part of the switch transistor 13 is con-
nected to the gate bus lines 7, the data bus lines 10 are
connected to one side of a source-drain portion, and ends of
the liquid crystal portion 11 and the holding capacitor 12 are
respectively connected to the other side. The other end of the
liquid crystal portion 11 is connected to an opposing substrate
14, and the other end of the holding capacitor 12 is connected
to common wiring 16. The common wiring 16 is electrically
connected to the opposing substrate 14 at a display device
inner part not shown in the drawings.

[0119] InFIG.1,the source IC 8 is a circuit for receiving an
image display data signal inputted via the terminal row 9 from
an externally connected device not shown in the drawing, to
be supplied to the data bus lines 10. With regard to the source
IC 8, a transistor circuit chip formed on a substrate different
from the insulating substrate 3 is COG-mounted (Chip On
Glass) on the insulating substrate 3.

[0120]

[0121] Inorder to handle bidirectionality, the scanning cir-
cuit 2 of the present exemplary embodiment performs two
types of operations, a forward shift and a reverse shift.

[0122] First, operation of the forward shift is described. The
forward shift represents an operation of transferring from top
to bottom in the drawing of FIG. 3. A timing chart for the
forward shift is shown in FIG. 7.

[0123] The forward shift holds a state in which FW is at a
high level, and a state in which RV is at a low level, respec-
tively. Therefore, inside the shift registers 1, Trl and Tr6, in
which FW is connected to a gate, are in an ON state, and Tr2
and Tr8, to which RV is connected, are in an OFF state.
[0124] A start signal for the forward shift uses ST1. Start
timing is at period T1 in FIG. 7, and in the period T1, ST1
holds a high level. On the other hand, ST2 holds a low level.
When ST1 at a high level is applied to the IN(n-1) terminal of
a first shift register 1 (SR1), Tr3 transits to an ON state, and a
low level is applied to the node A. In addition, since Tr7 is also
in an ON state at the same time, a high level (in actuality, a
voltage obtained by lowering a high level potential by a Tr7
threshold voltage component) is inputted to the node B.
[0125] Next, in period T2, when ST1 transits to a low level,
and CLK1 transits from a low level to a high level, potential of
the node B rises, due to a bootstrap effect, and is outputted to
OUT, without the CLK1 high level potential lowering. Here,
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since a signal of OUT1 (OUT of a first shift register 1 SR1)is
connected to a gate bus line 7 (G1), potential of G1 also
transits to a high level.

[0126] In addition, in period T3, when CLK1 transits from
a high level to a low level, OUT1 also transits to a low level.
Here, since a signal of CLK2 from R1 of the switch array 30
(SA1) is transferred to Tr4 via the REF terminal, the node A
transits to a high level (in actuality, a voltage obtained by
lowering a high level potential by a Tr4 threshold voltage
component). Therefore, Tr10 is in an ON state, and potential
of OUT and the gate bus line 7 (G1) are held to VSS (reset
state).

[0127] Next, operation of a (second stage) shift register 1
(SR2) is described. Since an OUT signal outputted by the
(first stage) shift register 1 (SR1) in period T2 is branched and
connected to IN(n-1) of the second stage shift register 1
(SR2), Tr3 and Tr7 of the second stage shift register 1 (SR2)
are both in an ON state, and perform an operation similar to
the abovementioned first stage shift register 1 (SR1). In the
period T3, CLK2 at a high level is outputted to OUT2 (OUT
of second stage shift register SR2), without potential lower-
ing Since OUT?2 is connected to the gate bus line 7 (G2), it
transits to a high level, similar to G1.

[0128] In addition, in period T4, since a signal of CLK3
outputted from R2 of'the switch array 30 (SA1) is transferred
to Tr4 via the REF terminal, since the node A transits to a high
level (in actuality, a voltage obtained by lowering a high level
potential by a Tr4 threshold voltage component), Tr10 is in an
ON state, and potential the gate bus line 7 (G2) and OUT2 are
held to VSS (reset state).

[0129] Inthis way, sequential output and transfer operation
are repeated up to OUT (gate bus line 7 (Gn)) of the n-stage
shift register 1 (SRn)

[0130] Next, operation of a reverse shift is described. The
reverse shift represents an operation of transferring from bot-
tom to top in the drawing of FIG. 3. A timing chart for reverse
scanning is shown in FIG. 8.

[0131] The reverse shift holds each of a state in which FW
is at a low level, and a state in which RV is at a high level.
Therefore, inside the shift registers 1, Trl and Tr6, in which
FW is connected to a gate, are in an OFF state, and Tr2 and
Tr8, to which RV is connected, are in an ON state.

[0132] A start signal for the reverse shift uses ST2. Start
timing is period T1 in FIG. 8, and in this period, ST2 holds a
high level. On the other hand, ST1 holds a low level. When
ST2 at a high level is applied to the IN(n+1) terminal of
n-stage shift register 1 (SRn), Tr3 transits to an ON state, and
a low level is applied to the node A. In addition, since Tr9 is
also in an ON state at the same time, a high level (in actuality,
avoltage obtained by lowering a high level potential by a Tr9
threshold voltage component) is inputted to the node B.
[0133] Next, in period T2, when ST2 transits to a low level,
and CLK3 transits from a low level to a high level, potential of
the node B rises, due to a bootstrap effect, and is outputted to
OUT, without the CLLK3 high level potential lowering. Here,
since the OUT signal is connected to the gate bus line 7 (Gn),
potential of Gn transits to a high level.

[0134] In addition, in period T3, when CLK3 transits from
a high level to a low level, OUT also transits to a low level.
Here, since a signal of CLLK3 from Ré6 of the switch array 30
(SAm) is transferred to Tr4 via the REF terminal, the node A
transits to a high level (in actuality, a voltage obtained by
lowering a high level potential by the Tr4 threshold voltage
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component). Therefore, Tr10 is in an ON state, and potential
of the gate bus line 7 (Gn) and OUT is held to VSS (reset
state).

[0135] Next, operation of a (n-1)-stage shift register 1
(SRn-1) is described. Since an OUT signal outputted by the
shift register 1 (SRn) in the period T2 is branched and con-
nected to IN(n+1) of the shift register 1 (SRn-1), Tr3 and Tr9
of'the (n-1)-stage shift register 1 (SRn-1) are both in an ON
state, perform an operation similar to the abovementioned
n-stage shift register 1 (SRn), and in the period T3, CLK2 at
a high level is outputted to OUT, without potential lowering.
Since OUT is connected to the gate bus line 7 (Gn-1), it
transits to a high level, similar to Gn.

[0136] In addition, in period T4, since a signal of CLK1
outputted from R5 of the switch array 30 (SAm-1) is trans-
ferred to Tr4 via the REF terminal, the node A transits to a
high level (in actuality, a voltage obtained by lowering a high
level potential by a Tr4 threshold voltage component). There-
fore, Tr10 is in an ON state, and potential of OUT is held to
VSS (reset state).

[0137] Inthis way, sequential output and transfer operation
are repeated in a cascade fashion up to OUT (gate bus line 7
(G1)) of the first stage shift register 1 (SR1).

[0138] When the gate bus line 7 transit to a high level, by an
output signal of the scanning circuit 2 in the forward shift or
the reverse shift, as described above, among pixel groups of
the display section 4, all pixels connected to the gate bus lines
7 are in an active state. On the other hand, an image signal
outputted from an externally connected device, not shown in
the drawing, is transferred to data bus lines 10 via the source
IC 8. In this state, an image signal transferred from the cor-
responding data bus line(s) 10 is inputted to the active pixel
group. In each pixel, transmittance of a light source, not
shown in the drawings, is controlled according to an inputted
image signal.

[0139] In this way, by selecting all the gate bus lines 7
(G1~Gn) within one frame period, and inputting to each pixel
image signals corresponding to pixels connected to each gate
bus line 7, it is possible to change a display state of each pixel
within the one frame period. Therefore, with regard to the
display section 4, by changing the display state for each one
frame period, it is possible to realize functionality of a display
device.

[0140] The display device of the present exemplary
embodiment as above is provided with the scanning circuit 2
on a side of the display section 4, and this scanning circuit 2
is configured from a plurality of shift registers 1 and switch
arrays 30. In such cases, by providing the switch arrays 30,
circuit configuration of the shift registers 1 is simplified.
Therefore, even if pixel pitch and length in a longitudinal
direction of the drawing of the shift registers 1 are shortened,
accompanying higher resolution of the display section 4, it is
possible to avoid a problem in which the frame-edge (margin)
of the display device (equivalent to a length in a lateral direc-
tion of the drawing) becomes large.

[0141] Furthermore, the bidirectional shift register of the
present exemplary embodiment sets the node A to a high level
potential for each one clock cycle in the REF terminal (reset
state). Therefore, it is possible to curtail potential variations
due to transistor leakage, noise, or the like, and it is possible
to realize a bidirectional scanning circuit in which a circuit
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malfunction due to potential variations is prevented, or a
display device using the scanning circuit.

Second Exemplary Embodiment

[0142] A display device according to a second exemplary
embodiment of the present invention, as shown in FIG. 9 and
FIG. 10, is similarto configurations shown in FIG. 1 and FIG.
2. However, switch transistors in pixels composing the dis-
play section 4 are PMOS transistors 13a as shown in FIG., 11.
Furthermore, as shown in FIG. 9, all transistors Trla~Trlla
composing the shift register 1 of FIG. 4 in the first exemplary
embodiment and all transistors Tr20a~Tr25a composing the
switch array 30a of FIG. 10 are PMOS transistors. In addi-
tion, VDD is connected instead of VSS. Connection configu-
ration is similar to the first exemplary embodiment.

[0143] The shift register(s) and switch array configured as
above operate similarly to those described in the first exem-
plary embodiment. However, levels of all signals shown in
FIG. 12 and FIG. 13 are the inverse of levels of signals shown
in FIG. 7 and FIG. 8, respectively.

[0144] As described above, in cases in which PMOS tran-
sistors are used as in the present exemplary embodiment, by
providing the switch array 30a similarly to the first exemplary
embodiment, circuit configuration of the shift registers 1 is
simplified. Therefore, even if pixel pitch and length in a
longitudinal direction of the drawing of the shift registers 1
are shortened, accompanying higher resolution of the display
section 4, it is possible to avoid a problem in which the
frame-edge (margin) of the display device (equivalent to
length in a lateral direction of the drawing) becomes large.

Third Exemplary Embodiment

[0145] The display device according to a third exemplary
embodiment of the present invention is similar to configura-
tions shown in FIG. 1 and FIG. 2. Furthermore, similar cir-
cuits are applied to the shift registers of the first exemplary
embodiment shown in FIG. 4 and the pixel portion shown in
FIG. 6. In the present exemplary embodiment, the fact that a
scanning circuit operates by four phase clock signals (CLK1,
CLK2, CLK3, CLK4) is different from the first exemplary
embodiment.

[0146] FIG. 14 is a drawing showing a configuration of a
scanning circuit according to the third exemplary embodi-
ment of the present invention. In FIG. 14, the scanning circuit
2b1is composed of a plurality of shift registers 1 (unit registers
represented by SR1, SR2, . . . SRn), a plurality of switch
arrays 305 (SA1, . .. SAm), and line groups (lines connected
to terminals CLK1, CLK2, CLK3, CLK4, ST1,ST2,FW, and
RV). Gate bus lines 7 are connected to OUT terminals of each
of' the shift registers 1 of the scanning circuit 25, and signals
from the OUT terminals of the shift registers 1 are transferred
to the connected gate bus lines 7.

[0147] FIG.15isacircuitdiagram ofa switch array accord-
ing to the present third exemplary embodiment. In FIG. 15,
the switch array 304 is provided with NMOS ftransistors
Tr2056~Tr275, and terminals F, R, C1~C4, R1~R4. F (FW) is
connected to respective gates of Tr206, Tr225b, Tr24b, and
Tr265. R (RV) is connected to respective gates of Tr215,
Tr235b, Tr2556, and Tr27b. One end of Tr235 and of Tr265, one
end of Tr2056 and of Tr2554, one end of Tr225 and of Tr275,
and one end of Tr216 and of Tr245 are respectively connected
to C1~C4. The other end of Tr205 and of Tr215, the other end
of Tr225b and of Tr235, the other end of Tr245 and of Tr255,
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and the other end of Tr265 and of Tr275 are respectively
connected to R1~R4. C1~C4 are respectively supplied with
clock signals CLK1~CLK4. Furthermore, REF terminals of
four shift registers 1 lined up in a forward direction are respec-
tively connected to R1~R4. Each transistor is controlled to be
in an ON state or an OFF state by F or R. In the configuration
of FIG. 14, length in a longitudinal direction of a switch array
305 is equivalent to four shift registers 1.

[0148] By installingthis type of switch array 305, similar to
the first exemplary embodiment, an element circuit for setting
anode A of the shift register shown in FIG. 4 to a high level is
diode-connected Tr4 only, and in comparison to conventional
technology, a reduction of three transistors is possible. Fur-
thermore, the switch array 305 is laid out over a plurality
(stages) of shift registers 1. As a result, since it is possible to
ensure a long space in a longitudinal direction, itis possible to
shorten width in a lateral direction. Therefore, a frame-edge
(margin) width of the display device (length in lateral direc-
tion in FIG. 1) can be made short. According to this switch
array 305, since a clock signal supplied to the REF terminal of
each of the shift registers 1 can be collectively switched and
transferred by this switch array 304, relatively simplified
circuits can be applied to the shift registers 1.

Description of Operation

[0149] Since the scanning circuit 25 of the present exem-
plary embodiment, similar to the first exemplary embodiment
or the second exemplary embodiment, handles bidirectional-
ity, two types of operation, forward shift and reverse shift are
performed.

[0150] First, operation of the forward shift is described. The
forward shift represents an operation of transferring from top
to bottom in the drawing of FIG. 14. A timing chart for the
forward shift is shown in FIG. 16.

[0151] The forward shift holds a state in which FW is at a
high level, and a state in which RV is at a low level, respec-
tively. Therefore, inside the shift registers 1, Trl and Tr6, in
which FW is connected to a gate, are in an ON state, and Tr2
and Tr8, to which RV is connected, are in an OFF state.
[0152] A start signal for the forward shift uses ST1. Start
timing is period T1 in FIG. 16, and in the period T1, ST1
supports a high level. On the other hand, ST2 holds a low
level. When ST1 at a high level is applied to the IN(n-1)
terminal of shift register 1 (SR1), Tr3 transits to an ON state,
and a low level is applied to node A. In addition, since Tr7 is
also in an ON state at the same time, a high level (in actuality,
avoltage obtained by lowering a high level potential by a Tr7
threshold voltage component) is inputted to the node B.
[0153] Next, in period T2, when ST1 transits to a low level,
and CLK1 transits from a low level to a high level, potential of
the node B rises, due to a bootstrap effect, and is outputted to
OUT, without the CLK1 high level potential lowering. Here,
since a signal of OUT1 (OUT of the shift register 1 SR1) is
connected to a gate bus line 7 (G1), potential of G1 also
transits to a high level.

[0154] In addition, in period T3, when CLK1 transits from
a high level to a low level, OUT1 also transits to a low level.
Here, since a signal of CLK2 from R1 of the switch array 305
(SA1) is transferred to Tr4 via the REF terminal, the node A
transits to a high level (in actuality, a voltage obtained by
lowering a high level potential by a Tr4 threshold voltage
component). Therefore, Tr10 is in an ON state, and potential
of OUT1 and the gate bus line 7 (G1) are held to VSS (reset
state).
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[0155] Next, operation of a (second stage) shift register 1
(SR2) is described. Since an OUT signal outputted by the
(first stage) shift register 1 (SR1) in period T2 is branched and
connected to IN(n-1) of the second stage shift register 1
(SR2), Tr3 and Tr7 of the second stage shift register 1 (SR2)
are both in an ON state, and perform an operation similar to
the abovementioned first stage shift register 1 (SR1). In the
period T3. CLK2 at a high level is outputted to OUT2 (OUT
of second stage shift register SR2), without potential lower-
ing. Since OUT2 is connected to the gate bus line 7 (G2), it
transits to a high level, similar to G1.

[0156] In addition, in period T4, since a signal of CLK3
outputted from R2 of the switch array 305 (SA1) is trans-
ferred to Trd via the REF terminal, since the node A transits to
a high level (in actuality, a voltage obtained by lowering a
high level potential by a Tr4 threshold voltage component),
Tr10 is in an ON state, and potential of the gate bus line 7 (G2)
and OUT2 are held to VSS (reset state).

[0157] Inthis way, sequential output and transfer operation
are repeated up to OUT (gate bus line 7 (Gn)) of the n-stage
shift register 1 (SRn).

[0158] Next, operation of a reverse shift is described. The
reverse shift represents an operation of transferring from bot-
tom to top in the drawing of FIG. 14. A timing chart for
reverse scanning is shown in FIG. 17.

[0159] The reverse shift holds each of a state in which FW
is at a low level, and a state in which RV is at a high level.
Therefore, inside the shift registers 1, Tr and Tr6, in which
FW is connected to a gate, are in an OFF state, and Tr2 and
Tr8, to which RV is connected, are in an ON state.

[0160] A start signal for the reverse shift uses ST2. Start
timing is period T1 in FIG. 17, and in this period, ST2 holds
a high level. On the other hand, ST1 holds a low level. When
ST2 at a high level is applied to the IN(n+1) terminal of
n-stage shift register 1 (SRn), Tr3 transits to an ON state, and
a low level is applied to the node A. In addition, since Tr9 is
also in an ON state at the same time, a high level (in actuality,
avoltage obtained by lowering a high level potential by a Tr9
threshold voltage component) is inputted to the node B.
[0161] Next, in period T2, when ST2 transits to a low level,
and CLK4 transits from a low level to a high level, potential of
the node B rises, due to a bootstrap effect, and is outputted to
OUT, without the CLLK4 high level potential lowering. Here,
since the OUT signal is connected to the gate bus line 7 (Gn),
potential of Gn transits to a high level.

[0162] In addition, in period T3, when CLK3 transits from
a high level to a low level, OUT also transits to a low level.
Here, since a signal of CLK3 from R4 of the switch array 3056
(SAm) is transferred to Tr4 via the REF terminal, the node A
transits to a high level (in actuality, a voltage obtained by
lowering a high level potential by a Tr4 threshold voltage
component). Therefore, Tr10 is in an ON state, and potential
of the gate bus line 7 (Gn) and OUT are held to VSS (reset
state).

[0163] Next, operation of a shift register 1 (SRn-1) is
described. Since an OUT signal outputted by the n-stage shift
register 1 (SRn) in the period T2 is branched and connected to
IN(n+1) of the (n-1)-stage shift register 1 (SRn-1), Tr3 and
Tr7 of the (n-1)-stage shift register 1 (SRn-1) are both in an
ON state, perform an operation similar to the abovemen-
tioned n-stage shift register 1 (SRn), and in the period T3,
CLK3 at a high level is outputted to OUT, without potential
lowering. Since OUT is connected to the gate bus line 7
(Gn-1), it transits to a high level, similar to Gn.
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[0164] In addition, in period T4, since a signal of CLK2
outputted from R3 of the switch array 306 (SAm-1) is trans-
ferred to Tr4 via the REF terminal, the node A transits to a
high level (in actuality, a voltage obtained by lowering a high
level potential by a Tr4 threshold voltage component). There-
fore, Tr10 is in an ON state, and potential of OUT is main-
tained to VSS (reset state).

[0165] Inthis way, sequential output and transfer operation
are repeated up to OUT (gate bus line 7 (G1)) of the first stage
shift register 1 (SR1).

[0166] As described above, in the present exemplary
embodiment in cases of using a four clock system scanning
circuit, it is possible to realize a scanning circuit that can
obtain an effect equal to the first exemplary embodiment, and
a display device using this scanning circuit.

Fourth Exemplary Embodiment

[0167] The display device according to a fourth exemplary
embodiment of the present invention is similar to configura-
tions shown in FIG. 1 and FIG. 2. In the present exemplary
embodiment, configuration of a scanning circuit, shift regis-
ters, and switch arrays are different from the third exemplary
embodiment.

[0168] FIG. 18 is a drawing showing a configuration of the
scanning circuit according to the fourth exemplary embodi-
ment of the present invention. In FIG. 18, the scanning circuit
2¢ is composed of a plurality of shift registers 1¢ (SR1, SR2,
...SRn), aplurality of switch arrays 30c (SA1, ... SAm), and
line groups (CLK1, CLK2,CLK3,CLK4, ST1, ST2, FW, and
RV). Gate bus lines 7 are connected to OUT terminals of each
of'the shift registers 1c¢ of the scanning circuit 2¢, and signals
from the OUT terminals of the shift registers 1c¢ are trans-
ferred to the connected gate bus lines 7.

[0169] In the third exemplary embodiment, a clock signal
(corresponding to CLLK2) of a phase subsequent to a clock
signal (for example, CLK1) inputted to DRV is used in an
operation of setting potential of a node A. In contrast to this,
the present exemplary embodiment is applied to circuits in
which clock signals (corresponding to CLK2 and CLK4)
before and after a clock signal (for example, CLK1) inputted
to DRV are used as signals for setting the node A and node B
to an arbitrary potential.

[0170] FIG.19is a circuit diagram showing a configuration
of a shift register (unit register) according to the fourth exem-
plary embodiment of the present invention. In FIG. 19, refer-
ence symbols identical to FIG. 4 represent identical items,
and descriptions thereof are omitted. Instead of the NMOS
transistors Tr6~Tr9 of FIG. 4, the shift register 1¢ of FIG. 19
is provided with Tr12~Tr14. Furthermore, a terminal TRG is
additionally provided.

[0171] Inthe NMOS transistor Tr12, a gate is connected to
IN(n-1), a source is connected to a node B, and a drain is
connected to a source of Trl4. A gate of the NMOS transistor
Tr13 is connected to IN(n+1), a source is connected to the
node B, and a drain is connected to the source of Tr14. Tr14 is
diode-connected, and a drain is connected to TRG.

[0172] Here, among adjacent shift registers 1c¢, a signal
from an OUT terminal of an upper shift register 1¢ is inputted
to the IN(n-1) terminal. Furthermore, among adjacent shift
registers 1¢, a signal from an OUT terminal of a lower shift
register 1c is inputted to IN(n+1). Furthermore, a signal of
any of CLK1, CLK2, CLK3, and CLK4 is respectively input-
ted to the DRV terminal. Furthermore, a signal outputted from
a switch array 30c is inputted to a TRG terminal and a REF
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terminal. Moreover, a control signal prescribing a scanning
direction of the scanning circuit 2¢ is inputted to each of FW
and RV. Furthermore, ST1 and ST2 are respectively inputted
to IN terminals of an array (row) of the shift registers 1c, as
start signals for starting transfer. Moreover, at an OUT termi-
nal, a signal at a high level or a low level is outputted by an
operation of a shift register 1¢, and this signal is applied to a
gate bus line 7. Finally, at VSS, a constant voltage equivalent
to a low level signal is applied.

[0173] FIG.201sacircuitdiagram ofa switch array accord-
ing to the present fourth exemplary embodiment. In FIG. 20,
a switch array 30c is provided with NMOS transistors
Tr20¢~Tr27¢, and terminals F, R, C1~C4, R1~R4, and
T1~T4. F is connected to respective gates of Tr20¢, Tr22c,
Tr24¢, and Tr26c¢. R is connected to respective gates of Tr21c,
Tr23c, Tr25¢, and Tr27c. One end of Tr24¢ and of Tr25¢, one
end of Tr20c and of Tr21c one end of Tr26c¢ and of Tr27¢, and
one end of Tr22¢ and of Tr23¢ are respectively connected to
C1~C4. The other end of Tr20c and of Tr23c, the other end of
Tr25¢ and of Tr26¢, the other end of Tr21c and of Tr22¢, and
the other end of Tr24¢ and of Tr27¢ are respectively con-
nected to R1 and T3, R2 and T4, R3 and T1, and R4 and T2.
C1~C4 are respectively supplied with clock signals
CLK1~CLK4. Furthermore, REF terminals of respective
shift registers 1c lined up in a forward direction are connected
to R1~R4, and TRG terminals of respective shift registers 1¢
lined up in a forward direction are connected to T1~T4. Each
transistor is controlled to be in an ON state or an OFF state by
F orR. Inthe configuration of FIG. 18, length in a longitudinal
direction of the drawing of a switch array 30c is equivalent to
four shift registers 1c.

[0174] By installing this type of switch array 30c¢, an ele-
ment circuit for setting the node A of'the shift register shown
in FIG. 19 to a high level is diode-connected Tr4 only. In
addition, the element circuit for setting the node B to a high
level is configured of Tr12, Tr13, and Tr14. According to a
circuit shown in Patent Document 1, an element circuit which
drives an A node equivalent includes four transistors tr6, tr7,
trl5, and tr16. In addition an element circuit which drives a B
node equivalent includes four transistors tr3, tr4, trll, and
tr12. Therefore, according to the shift registers of the present
exemplary embodiment, a reduction of 3+1=4 transistors, in
comparison to a circuit shown in Patent Document 1 (FIG. 29
of instant application).

[0175] Furthermore, the switch array 30c¢ is laid out over a
plurality of shift registers 1c. As a result, since it is possible to
ensure a long space in a longitudinal direction, itis possible to
shorten width in a lateral direction. Therefore, a frame-edge
(margin) width of the display device (length in lateral direc-
tion in FIG. 1) can be made short. According to this switch
array 30c¢, since a clock signal supplied to the TRG terminal
and REF terminal of each of the shift registers 1c¢ can be
collectively switched and transferred by this switch array 30c,
relatively simplified circuits can be applied to the shift regis-
ters 1c.

[0176] Since the scanning circuit 2¢ of the present exem-
plary embodiment performs operations equivalent to the third
exemplary embodiment (refer to FIG. 16 and FIG. 17),
descriptions thereof are omitted.

[0177] Inthis way, in cases in which the present exemplary
embodiment is applied to the four clock system scanning
circuit, having a different configuration from the third exem-
plary embodiment, there is an effect equal to the first exem-
plary embodiment or the second exemplary embodiment.
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[0178] As described above, according to the present exem-
plary embodiment, in cases of using the four clock system
scanning circuit controlled by using clock signals before and
after a clock signal used in output, it is possible to realize a
display device using the scanning circuit that can obtain an
effect equivalent to that described for the first exemplary
embodiment or the like, or a display device using the scanning
circuit.

Fifth Exemplary Embodiment

[0179] The display device according to a fifth exemplary
embodiment of the present invention is similar to configura-
tions shown in FIG. 1 and FIG. 2. Furthermore, similar cir-
cuits are applied to the pixel portion of a display device shown
in FIG. 6. In the present exemplary embodiment, configura-
tion of a scanning circuit is different from the first exemplary
embodiment,

[0180] FIG. 21 is a drawing showing the configuration of
the scanning circuit according to the fifth exemplary embodi-
ment of the present invention. In FIG. 21, the scanning circuit
2d is composed of a plurality of shift registers 1d (unit regis-
ters represented by SR1, SR2, SRn), a plurality of switch
arrays 30d (SA1, . . . SAn), and line groups (lines connected
to terminals CLK1, CLK2, CLK3, ST1, ST2, FW, and RV).
Gatebus lines 7 are connected to OUT terminals of each of the
shift registers 1d of the scanning circuit 24, and signals from
the OUT terminals of the shift registers 1d are transferred to
the connected gate bus lines 7.

[0181] FIG. 22 is a circuit diagram showing a configuration
of a shift register 1d according to the fifth exemplary embodi-
ment of the present invention. In FIG. 22, the shift register 14
is provided with NMOS transistors Trl1~Tr3, Tr5, and
Tr10~Tr13, and terminals IN(n-1), IN(n+1), REF, TRG1,
TRG2, DRV, FW, RV, OUT, and VSS.

[0182] Gates of the NMOS transistors Trl and Tr2 are
respectively connected to FW and RV, drains are connected to
IN(n-1) and IN(n+1), and sources are commonly connected
to a gate of the NMOS transistor Tr3. A source of the NMOS
transistor Tr3 is connected to VSS, and a drain is connected to
a gate of the NMOS transistor Tr10 as a node A.

[0183] A gate of the NMOS transistor Tr5 is connected to
the node A, a source is connected to VSS, and a drain is
connected to a gate of the NMOS transistor Trl1 as a node B.
[0184] A source of the NMOS transistor Tr10 is connected
to VSS, and a drain is connected to OUT. A source of the
NMOS transistor Tr11 is connected to OUT, and a drain is
connected to DRV.

[0185] A gate of the NMOS transistor Tr12 is connected to
IN(n-1), a source is connected to the terminal TRG1, and a
drain is connected to the node B. A gate of the NMOS tran-
sistor Tr13 is connected to IN(n+1), a source is connected to
the terminal TRG1, and a drain is connected to the node B.
[0186] In the shift register 1d configured in this way,
Tr1~Tr3 and Tr12~Tr13 function as input circuits, and Tr10
and Tr11 function as output circuits.

[0187] Furthermore, in the shift register 1d, the IN(n-1)
terminal is connected, among adjacent shift registers 1d, to an
OUT terminal of an upper-side shift register 1d. The IN(n+1)
terminal is connected, among adjacent shift registers 1d, to an
OUT terminal of a lower-side shift register 14. Moreover,
signals of any of CLLK1, CLLK2, and CLK3 are respectively
inputted to the DRV terminal. Furthermore, a signal outputted
from an R2 terminal of a switch array 304 is inputted to the
REF terminal. Moreover, control signals prescribing scan-
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ning direction of the scanning circuit 2d are respectively
inputted to FW and RV. Furthermore, ST1 and ST2, as start
signals for starting transfer, are respectively inputted to the
IN(n-1) terminal of the shift register 14 (SR1) and the IN(n+
1) terminal of the shift register 14 (SRn). Moreover, at an
OUT terminal, a signal at a high level or a low level is
outputted by an operation of the shift register 14, and this
signal is applied to a gate bus line 7. At VSS, a constant
voltage equivalent to a low level signal is applied.

[0188] FIG. 23 is a circuit diagram of a switch array 304 of
the present exemplary embodiment. In FIG. 23, the switch
array 30d is provided with NMOS transistors Tr30~Tr35,
C1~C2 terminals, and R~R3 terminals. F (FW) is connected
to gates of Tr31 and Tr34, respectively. Furthermore, R (RW)
is connected to gates of Tr22, and Tr25, respectively. As
shown in FIG. 23, Tr30 and Tr33 are diode-connected, and are
respectively connected to the C1 terminal and the C2 termi-
nal. A clock signal of any of CLK1~CLK3 is supplied to the
C1 terminal and the C2 terminal. Corresponding terminals of
the shift register 14 are respectively connected to the R1~R3
terminals. The R2 terminal is connected to the REF terminal
of the shift register 1d, the R1 terminal is connected to the
TRG1 terminal of the shift register 1d, and the R3 terminal is
connected to the TRG2 terminal of the shift register 1d.
Although not shown in the drawings, the source of Tr12 and
the source of Tr13 may respectively have a common configu-
ration. In such cases, the TRG1 terminal and the TRG?2 ter-
minal, and lines connected to each of them may have a shorted
configuration.

[0189] The switch array 304 of the present exemplary
embodiment is different from the switch arrays 30, 30q, 305
and 30c of the first to the fourth exemplary embodiment in
that Tr30 and Tr33, connected to the C1 terminal and the C2
terminal to which clock signals are supplied, are diode-con-
nected. By Tr30 and Tr33, to which the clock signals are
inputted, being diode-connected, since anode A and anode B
have a high level not depending on clock signal level (how-
ever, a float state exists in a period in which clock signal has
a low level), among transistors composing the switch array
304, gate stress particularly on a transistor in an ON state, is
eased, so that it is possible to prevent characteristic change in
a transistor.

[0190] As mentioned hereinabove, a description has been
given concerning a configuration using NMOS transistors,
but the scanning circuit 24 of the present exemplary embodi-
ment can be also be applied to a configuration using PMOS
transistors. However, switch transistors in pixels composing a
display section 4 are PMOS transistors 134 as shown in FIG.
11. Furthermore, all transistors composing the shift register
1d of F1G. 22, as in a shift register 1e shown in FIG. 24, may
be replaced by all PMOS transistors Trla~Tr3a, Tr5a, and
Tr10a~Tr13a. Furthermore, all transistors composing the
switch array 304 of F1G. 23, as shown in the switch array 30e
of FIG. 25, may be replaced by all PMOS transistors
Tr30a~Tr35a. In addition, VDD may be connected instead of
VSS. Connection configuration is similar to FIG. 21.

[0191] The shift register 1e and the switch array 30e, con-
figured as above, operate similarly to as described by FIG. 21.
However, levels of all signals are the inverse of respective
levels of signals in FIG. 21.

[0192] As described above, in cases in which the PMOS
transistors are used, as in the present exemplary embodiment,
since the node A and the node B have a high level not depend-
ing on clock signal level (however, a float state exists in a
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period in which clock signal has a low level), among transis-
tors composing the switch array 30e, gate stress particularly
on a transistor in an ON state, is eased, so that it is possible to
prevent characteristic change in a transistor.

Description of Operation

[0193] Since the scanning circuit 24 of the present exem-
plary embodiment, similar to the first exemplary embodiment
to the fourth exemplary embodiment, handles bidirectional
scanning, two types of operation, forward shift and reverse
shift are performed.

[0194] First, operation of the forward shiftis described. The
forward shift represents an operation of transferring from top
to bottom in the drawing of FIG. 21. A timing chart for the
forward shift is shown in FIG. 7.

[0195] The forward shift holds a state in which FW is at a
high level, and a state in which RV is at a low level, respec-
tively. Therefore, inside the shift registers 14, Trl, in which
FW is connected to a gate, is in an ON state, and Tr2, to which
RV is connected, is in an OFF state.

[0196] A start signal for the forward shift uses ST1. Start
timing is period T1 in FIG. 7, and in the period T1, ST1
supports a high level. On the other hand, Sr2 holds alow level.
When ST1 at a high level is applied to the IN(n-1) terminal of
shift register 14 (SR1), Tr3 transits to an ON state, and a low
level is applied to node A. At this time, a high level supplied
to TRG1 by the switch array 304 (SA1) is inputted via Tr12 to
the node B.

[0197] Next, in period T2, when ST1 transits to a low level,
and CLK1 transits from a low level to a high level, potential of
the node B rises, due to a bootstrap effect, and is outputted to
OUT, without the CLK1 high level potential lowering. Here,
since a signal of OUT1 (OUT of the shift register SR1) is
connected to a gate bus line 7 (G1), potential of G1 also
transits to a high level.

[0198] In addition, in period T3, when CLK1 transits from
a high level to a low level, OUT1 also transits to a low level.
Here, since a signal of CLK2 from R2 of the switch array 304
(SA1) is transferred via the REF terminal to the node A, the
node A transits to a high level. Therefore, Tr10 is in an ON
state, and OUT potential and the gate bus line 7 (G1) are held
to VSS (reset state).

[0199] Next, operation of the shift register 14 (SR2) is
described. Since an OUT signal outputted by the shift register
1d (SR1) in period T2 is branched and connected to IN(n-1)
of'the shift register 14 (SR2), Tr3 and Tr12 of the shift register
1d (SR2) are both in an ON state, and perform an operation
similar to the abovementioned shift register 14 (SR1). In the
period T3, CLK2 at a high level is outputted to OUT2 (OUT
of the shift register SR2), without potential lowering. Since
OUT?2 is connected to the gate bus line 7 (G2), it transits to a
high level, similar to G1.

[0200] In addition, in the period T4, since a CLLK3 signal
outputted from R2 of the switch array 304 (SA1) is trans-
ferred via the REF terminal to the node A, the node A transits
to ahighlevel, and Tr10 is in an ON state. As a result, potential
of OUT?2 and the gate bus line 7 (G2) are held to VSS (reset
state).

[0201] Inthis way, sequential output and transfer operation
are repeated up to OUT (gate bus line 7 (Gn)) of the shift
register 14 (SRn).

[0202] Next, operation of a reverse shift is described. The
reverse shift represents an operation of transferring from bot-
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tom to top in the drawing of FIG. 21. A timing chart for
reverse scanning is shown in FIG. 8.

[0203] Thereverse shift maintains a state in which FW is at
a low level, and a state in which RV is at a high level, respec-
tively. Therefore, inside the shift registers 1d, Tr1, in which
FW is connected to a gate, is in an OFF state, and Tr2, to
which RV is connected, is in an ON state.

[0204] A start signal for the reverse shift uses ST2. Start
timing is period T1 in FIG. 8, and in this period, ST2 main-
tains a high level. On the other hand, ST1 maintains a low
level. When ST2 at a high level is applied to the IN(n+1)
terminal of the shift register 1d (SRn), Tr3 transits to an ON
state, and a low level is applied to the node A. At this time, a
high level transferred to TRG2 from the switch array 304
(SAn) is inputted via Tr13 to the node B.

[0205] Next, in period T2, when ST2 transits to a low level,
and CLK3 transits from a low level to a high level, potential of
the node B rises, due to a bootstrap effect, and is outputted to
OUT, without the CLLK3 high level potential lowering. Here,
since the OUT signal is connected to the gate bus line 7 (Gn),
potential of Gn transits to a high level.

[0206] Inperiod T3, when CLK3 transits from a high level
to a low level, OUT also transits to a low level. Here, since a
signal of CLK3 from R2 of the switch array 304 (SAn) is
transferred to the node A via the REF terminal, the node A
transits to a high level. Therefore, Tr10 is in an ON state, and
potential of OUT and the gate bus line 7 (Gn) are maintained
to VSS (reset state).

[0207] Next, operation of the shift register 14 (SRn-1) is
described. Since an OUT signal outputted by the shift register
1d (SRn) in period T2 is branched and connected to IN(n+1)
of the shift register 1d (SRn-1), Tr3 and Tr13 of the shift
register 1d (SRn-1) are both in an ON state, and perform an
operation similar to the abovementioned shift register 14
(SRn), and in period T3, output is performed to OUT, without
the CLK2 high level potential lowering. Since OUT is con-
nected to the gate bus line 7 (Gn-1), it transits to a high level,
similar to Gn.

[0208] In addition, in period T4, since a signal of CLK1
outputted from R2 of the switch array 30 (SAn-1) is trans-
ferred to Trd4 via the REF terminal, the node A transits to a
high level (in actuality, a voltage obtained by lowering a high
level potential by a Tr4 threshold voltage component). There-
fore, Tr10 is in an ON state, and potential of OUT is held to
VSS (reset state).

[0209] Inthis way, sequential output and transfer operation
are repeated up to OUT (gate bus line 7 (G1)) of the shift
register 14 (SR1).

[0210] With regard to operation of other configurations of
the shift register 1e and the switch array 30e composed of
PMOS transistors shown in FIG. 24 and FIG. 25, excluding
the point that levels of all signals shown in FIG. 12 and FIG.
13 operate with inverse levels, with respect to levels of signals
shown in FIG. 7 and FIG. 8, fundamentally, operation is
performed similarly to cases of NMOS transistors.

[0211] Inthis way, according to the configuration and drive
method of the present exemplary embodiment, it is possible
to reduce the number of transistors composing the scanning
circuit, and even if pixel pitch and length in a longitudinal
direction of the drawing of the shift registers are shortened,
accompanying higher resolution of the display section 4, it is
possible not only to avoid a problem in which frame-edge of
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the display device becomes large, but also to prevent charac-
teristic change due to gate stress of a transistor composing the
switch arrays.

Sixth Exemplary Embodiment

[0212] A display device according to a sixth exemplary
embodiment of the present invention is similar to configura-
tions shown in FIG. 1 and FIG. 2. In the present exemplary
embodiment, configuration of a scanning circuit is different
from the fifth exemplary embodiment.

[0213] FIG. 26 is a drawing showing the configuration of
the scanning circuit according to the sixth exemplary embodi-
ment of the present invention. In FIG. 26, a scanning circuit 2f°
is composed of a plurality (stages) of shift registers 14 (unit
registers represented by SR1, SR2, . . . SRn), a plurality of
switch arrays 304 (SA1, . . . SAn), and line groups (lines
connected to terminals CLK1, CLK2, CLK3, CLK4, ST1,
ST2, FW, and RV). Gate bus lines 7 are connected to OUT
terminals of each of the shift registers 14 of the scanning
circuit 2f, and signals from the OUT terminals of the shift
registers 1d are transferred to the connected gate bus lines 7.
[0214] Here, the shift registers 14 and the switch arrays 304
in the drawing may have configurations shown in FIG. 22 and
FIG. 23 similar to the fifth exemplary embodiment, or may
have configurations of FIG. 24 and FIG. 25.

[0215] In the scanning circuit 2f of the present exemplary
embodiment, although a clock signal inputted to the switch
arrays is of a four clock system and is different from the fifth
exemplary embodiment, phase relationships of signals input-
ted respectively to a DRV terminal, a TRG1 terminal, a TRG2
terminal, and a REF terminal of the shift register 14 have
similar operation to the fifth exemplary embodiment, and
descriptions thereof are omitted.

[0216] As described above, in the present exemplary
embodiment, in cases in which the four clock system scan-
ning circuit is used, it is possible to realize the scanning
circuit in which an effect similar to the fifth exemplary
embodiment is obtained, and a display device using the scan-
ning circuit.

Seventh Exemplary Embodiment

[0217] FIG. 27 is a configuration diagram of a display
device according to a seventh exemplary embodiment of the
present invention. In FIG. 7, the display device is provided
with a display section 4, a first scanning circuit 5, a second
scanning circuit 6, gate bus lines 7, a source IC 8, a terminal
row 9, and data bus lines 10, on an insulating substrate 3. A
difference between the present exemplary embodiment and
other exemplary embodiments is in the fact that the first
scanning circuit 5 and the second scanning circuit 6 are pro-
vided. The configuration is such that output parts of each of
the first scanning circuit 5 and the second scanning circuit 6
are connected to the gate bus lines 7, and signals outputted at
the same time from the first scanning circuit 5 and the second
scanning circuit 6 are supplied to the connected gate bus lines
7. Here, with regard to the first scanning circuit 5 and the
second scanning circuit 6, circuits described in any of the first
to the sixth exemplary embodiment are preferably applied.

[0218] Here, in the gate bus lines 7, capacitance component
and resistance component interpose as loads. When a load on
the gate bus lines 7 becomes large, time necessary for tran-
siting from a low level to a high level, for example, also
increases. However, in the display device of the present exem-
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plary embodiment, since the first scanning circuit 5 and the
second scanning circuit 6 operate so as to drive a load of the
gate bus lines 7 from both sides at the same time, it is possible
to eliminate the above problem.

[0219] The display device of the present exemplary
embodiment has a scanning circuit of any of the first exem-
plary embodiment to the sixth exemplary embodiment, and
corresponding operations are performed. In this way, from
the configuration and drive method of the present exemplary
embodiment, it is possible to provide the display device
which, while possessing an effect of any of the first exemplary
embodiment to the fourth exemplary embodiment, in addition
can be applied in cases in which load of the gate bus lines
becomes large.

[0220] Each disclosure of the above mentioned patent
documents is incorporated by reference thereto into the
present application. Modifications and adjustments of
embodiments and examples are possible within bounds of the
entire disclosure (including the scope of the claims) of the
present invention, and also based on fundamental technologi-
cal concepts thereof. Furthermore, a wide variety combina-
tions and selections of various disclosed elements are pos-
sible within the scope of the claims of the present invention.
That is, the present invention clearly includes every type of
transformation and modification that a person skilled in the
art can realize according to technological concepts and the
entire disclosure including the scope of the claims.

[0221] It should be noted that other objects, features and
aspects of the present invention will become apparent in the
entire disclosure and that modifications may be done without
departing the gist and scope of the present invention as dis-
closed herein and claimed as appended herewith.

[0222] Also it should be noted that any combination of the
disclosed and/or claimed elements, matters and/or items may
fall under the modifications aforementioned.

What is claimed is:

1. A bidirectional shift register comprising:

a plurality of serially connected unit registers in which
transfer is controlled by any of three or more clock
signals each having a different phase from one another,
and a setting signal which determines shift direction;
and

a selection circuit which can select at least one clock signal
from said three or more clock signals in accordance with
said setting signal; wherein

said unit registers are formulated so as to be put in a reset
state by one clock signal selected by said selection cir-
cuits corresponding to each of said unit registers.

2. The bidirectional shift register according to claim 1,

wherein each of said unit registers comprises:

an output terminal;

an output circuit which drives said output terminal;

an input circuit into which an output signal of an adjacent
unit register and said setting signal are inputted, and
which drives said output circuit to put said output termi-
nal atan active level, based on said output signal and said
setting signal; and

a reset transistor which drives said output circuit so as to
put said output terminal at an inactive level, by one clock
signal selected by said selection circuit.

3. The bidirectional shift register according to claim 2,

wherein
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said output circuit includes a first output transistor which
provides control to put said output terminal at an inactive
level; and

said reset transistor is diode-connected, one clock signal
selected by said selection circuit being supplied to a
drain, and a source being connected to a gate of said first
output transistor.

4. The bidirectional shift register according to claim 2,

wherein

said output circuit includes a second output transistor
which provides control to put said output terminal at an
active level;

said input circuit includes a first, a second, and a third input
transistor;

said first input transistor is diode-connected, another clock
signal selected by said selection circuit being supplied to
a drain, and a source being connected to a drain of said
second and third input transistors; and

output signals of one and another adjacent unit registers are
supplied to respective gates of said second and third
input transistors, and sources are commonly connected
to a gate of said second output transistor.

5. The bidirectional shift register according to claim 1,

wherein

said selection circuit includes a switch element which
switches to an ON state or an OFF state according to said
setting signal, and

said three or more clock signals are selectively outputted to
said unit register(s), by said switch element.

6. A bidirectional shift register comprising:

a plurality of serially connected unit registers in which
transfer is controlled by any of three or more clock
signals each having a different phase from one another,
and a setting signal which determines shift direction;
and

a selection circuit which can select at least one clock signal
from said three or more clock signals in accordance with
said setting signal; wherein

said unit registers are formulated so as to be put in a reset
state by one clock signal selected by said selection cir-
cuit, corresponding to each of said unit registers;

said selection circuit comprises at least a first selection
transistor and a second selection transistor;

in said first selection transistor, wiring for any of said three
or more clock signals is connected to a gate electrode
and a source electrode, and a drain electrode is con-
nected to a source electrode of said second selection
transistor; and

in said second selection transistor, wiring for said setting
signal is connected to a gate electrode, and said selected
one clock signal is outputted from a drain electrode.

7. The bidirectional shift register according to claim 6,

wherein

said first selection transistor is controlled to an ON state or
an OFF state by any of said three or more clock signals;
and

said second selection transistor is controlled to an ON state
or an OFF state by said setting signal.

8. The bidirectional shift register according to claim 6,

wherein each of said unit registers comprises:

an output terminal;

an output circuit which drives said output terminal; and

an input circuit into which an output signal of an adjacent
unit register and said setting signal are inputted, and
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which drives said output circuit to put said output termi-
nal atan active level, based on said output signal and said
setting signal; and wherein

said output circuitincludes a first output transistor in which
one clock signal selected by said selection circuit is
supplied to a gate to perform control to put said output
terminal at an inactive level.

9. The bidirectional shift register according to claim 8,

wherein

said output circuit includes a second output transistor
which performs control to put said output terminal at an
active level;

said input circuit includes first and said second input tran-
sistors;

with regard to said first and said second input transistors, a
drain of one of said first and said second input transistors
selected by said setting signal is supplied with another
clock signal selected by said selection circuit, output
signals of one and another adjacent unit registers are
supplied to respective gates, and sources are commonly
connected to a gate of said second output transistor.
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10. A bidirectional shift register according to claim 1,
wherein

said selection circuit is provided for all of said plurality of

unit registers, or per a prescribed number of said unit
registers.

11. A display device comprising a pixel array in which a
plurality of pixels is arrayed, and a scanning circuit which
makes said pixels active, wherein said scanning circuit
includes said bidirectional shift register according to claim 1.

12. The display device according to claim 11, wherein
transistors included in said bidirectional shift register and
switch transistors in said pixels comprise only one of either
NMOS transistors or PMOS transistors.

13. The display device according to claim 11, wherein
scanning circuits are provided on each of both sides of a
layout region of said pixel array.

14. The display device according to claim 13, wherein said
scanning circuits provided on each ofboth sides of said layout
region of said pixel array drive a gate of an identical switch
transistor at the same time.

sk sk sk sk sk
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