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7) ABSTRACT

The number of control lines to be formed on a COF in serial
connection is reduced. An EL display includes a flexible
board including: a plurality of connection terminals arranged
at one side for connection with panel lines formed on a panel
board; terminal connection lines for connecting points inside
the flexible board with the connection terminals; serial con-
nection lines for connecting between two or more of the
connection terminals. On the flexible board: driver output
terminals of each of gate driver ICs are connected to terminal
connection lines; driver input terminals of the gate driver IC
are connected to either terminal connection lines or the serial
connection lines; and control terminals for performing logic
setting of the gate driver IC are each arranged between con-

(51) Imt.ClL nection terminals and driver input terminals to which the
G09G 3/32 (2006.01) serial connection lines are connected.
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ELECTROLUMINESCENT DISPLAY

TECHNICAL FIELD

[0001] The present disclosure relates to pixel configura-
tions made up of pixels each including, for example, an
organic electro-luminescence element (hereinafter also
referred to as an EL or an OLED), EL displays (EL display
panels) on which EL elements are arranged in a matrix, EL
display driving methods, driver IC boards for use in EL dis-
plays, flexible boards, etc.

BACKGROUND ART

[0002] Active-matrix (hereinafter also referred to as AM)
organic EL displays on which organic EL elements are
arranged in a matrix have been employed as display panels for
products such as smartphones. Each EL element has an EL
layer between an anode electrode and a cathode electrode.
The EL element emits light triggered by a current or a voltage
supplied between the anode and cathode electrodes (termi-
nals) (for example, see Patent Literature 1).

[0003] Theliquid crystal display panel (LCD)includes gate
signal lines arranged on a per pixel basis. EL displays each
include pixels each including at least two gate signal lines
formed or arranged therein, and most of the EL displays
include pixels through which three or four gate signal lines
are formed or arranged (for example, see Patent Literature 2).
[0004] Patent Literature 1 discloses a configuration in
which connection transmission lines which electrically con-
nect input transmission lines and output transmission lines on
a flexible board (COF (chip on film)) mounting driver ICs of
an active-matrix (this may be abbreviated as AM below)
organic EL display having organic EL elements in the shape
of a matrix.

[0005] Patent Literature 2 discloses a configuration in
which input signal lines etc. are formed in serial connection
on a flexible board mounting driver ICs.]

CITATION LIST
Patent Literature

[PTL 1]

[0006] Japanese Unexamined Patent Application Publica-
tion No. 2007-188078

[PTL 2]

[0007] Japanese Unexamined Patent Application Publica-
tion No. 2006-049514

SUMMARY OF INVENTION

Technical Problem

[0008] AnEL display (EL display panel) does not require a
backlight for image display, and thus can be provided with a
thin panel module. In order to take advantage of the feature of
being able to provide the EL display with such a thin panel, a
configuration (PCB-less configuration) without any printed
circuit board (PCB) is employed for a gate driver IC side.

[0009] In the PCB-less configuration, all of power supply
lines and control signal lines need to be formed ina COF. The
COF has only a single wiring layer, and thus lines formed in
the COF cannot intersect each other. For this reason, there is
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aneed to layout the lines etc. in serial connection so as not to
generate any intersection parts of the power supply lines and
control lines.

[0010] However, since the EL display (EL display panel)
has a large number of control signal lines, the density of the
lines to be formed on the COF is large, and thus a short circuit
defect is likely to occur.

[0011] The present disclosure was made considering these
problems, and has an object to provide EL displays with a
reduced number of control lines formed in serial connection
on their COFs, with a high yield rate at low cost.

Solution to Problem

[0012] TheEL display according to an aspect of the present
disclosure includes a panel board on which a plurality of
luminescence elements are arranged, and a flexible board on
which gate driver ICs for driving the panel board are
mounted.

[0013] An EL display according to the present disclosure
includes: a panel board including a display screen on which
pixels each including an EL element are arranged in a matrix;
gate signal lines arranged on a per pixel row basis; source
signal lines arranged on a per pixel column basis; gate driver
circuits mounted on a flexible board; and a source driver
circuit which outputs a video signal to the source signal lines.
Each of the gate driver circuits includes gate signal output
terminals, driver terminals, and control terminals. First con-
nection parts, gate signal connection parts, second connection
parts, and third connection parts are arranged on a side of the
flexible board. The flexible board includes (i) terminals con-
nection lines which connect terminals and the gate signal
connection parts, and (i1) one or more serial connection lines
which connect at least two of the connection parts. The con-
trol terminals are arranged between the gate signal output
terminals and the driver terminals. The gate signal connection
parts and the gate signal output terminals are connected with
terminal connection lines. The first connection parts, the
driver terminals, and the third connection parts are connected
with the serial connection lines. Panel lines formed on the
panel board are connected to the second connection parts. The
second connection parts and the control terminals are con-
nected with terminal connection lines. With this configura-
tion, it is possible to reduce the number of control lines to be
formed in serial connection on the COF, and thereby to pro-
vide the EL display at low cost, resulting in a high yield rate.
[0014] It is to be noted that the driver terminals of the EL
display according to the present disclosure may be driver
terminals which apply a voltage to the gate driver ICs.

Advantageous Effects of Invention

[0015] According to the present disclosure, it is possible to
reduce the number of control lines to be formed in serial
connection on each of the COFs, and thereby to provide EL
displays at low cost, resulting in a high yield rate.

BRIEF DESCRIPTION OF DRAWINGS

[0016] FIG. 1is across sectional view of a configuration of
an EL display according to an embodiment.

[0017] FIG. 2is across sectional view of a configuration of
an EL display according to an embodiment.

[0018] FIG. 3 is a diagram for explaining an EL display
according to an embodiment.
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[0019] FIG.4isadiagram for explaining a gate driver IC of
the EL display according to the embodiment.

[0020] FIG. 5 is a diagram for explaining an EL display
according to an embodiment.

[0021] FIG. 6is a diagram for explaining a COF for use in
an EL display according to an embodiment.

[0022] FIG. 7is a diagram for explaining a COF for use in
an EL display according to an embodiment.

[0023] FIG. 8A is a diagram for explaining a gate driver IC
of an EL display according to an embodiment.

[0024] FIG. 8B is a diagram for explaining a gate driver IC
of an EL display according to an embodiment.

[0025] FIG.9isadiagram for explaining a gate driver IC of
an EL display according to an embodiment.

[0026] FIG.10 is a diagram for explaining a gate driver IC
for use in an EL display according to an embodiment.
[0027] FIG. 11 is a diagram for explaining an EL display
according to an embodiment.

[0028] FIG. 12 is adiagram for explaining a COF part of an
EL display according to an embodiment.

[0029] FIG. 13 is a diagram for explaining a gate driver IC
for use in an EL display according to an embodiment.
[0030] FIG. 14 is a diagram for explaining a gate driver IC
of an EL display according to an embodiment.

[0031] FIG. 15 is a diagram for explaining a gate driver IC
of an EL display according to an embodiment.

[0032] FIG. 16 is a diagram for explaining a gate driver IC
of an EL display according to an embodiment.

[0033] FIG. 17 is a diagram for explaining a gate driver IC
of an EL display according to an embodiment.

[0034] FIG. 18 is a diagram for explaining a gate driver IC
of an EL display according to an embodiment.

[0035] FIG. 19 is a diagram for explaining a gate driver IC
of an EL display according to an embodiment.

[0036] FIG. 20A is a diagram for explaining a method for
driving an EL display according to an embodiment.

[0037] FIG. 20B is a diagram for explaining a method for
driving an EL display according to an embodiment.

[0038] FIG. 21 is a diagram for explaining a method for
driving an EL display according to an embodiment.

[0039] FIG.22A isadiagram for explaining a gate driver IC
for use in an EL display according to an embodiment.
[0040] FIG.22Bisa diagram for explaining a gate driver IC
for use in an EL display according to an embodiment.
[0041] FIG. 23 is a diagram for explaining an EL display
according to an embodiment.

[0042] FIG. 24 is a diagram for explaining an EL display
according to an embodiment.

[0043] FIG. 25 is a diagram for explaining the EL display
according to the embodiment.

[0044] FIG. 26 is a diagram for explaining an EL display
according to an embodiment.

[0045] FIG. 27 is a diagram for explaining the EL display
according to the embodiment.

[0046] FIG. 28 is a diagram for explaining the EL display
according to the embodiment.

[0047] FIG. 29 is a diagram for explaining one of the gate
driver ICs of the EL display according to the embodiment.
[0048] FIG. 30A is a diagram for explaining a method for
driving an EL display according to an embodiment.

[0049] FIG. 30B is a diagram for explaining a method for
driving the EL display according to the embodiment.

[0050] FIG. 31A is a diagram for explaining a method for
driving the EL display according to the embodiment.
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[0051] FIG. 31B is a diagram for explaining a method for
driving the EL display according to the embodiment.
[0052] FIG. 32A is a diagram for explaining a method for
driving the EL display according to the embodiment.
[0053] FIG. 32B is a diagram for explaining a method for
driving the EL display according to the embodiment.
[0054] FIG. 33A is a diagram for explaining a method for
driving the EL display according to the embodiment.
[0055] FIG. 33B is a diagram for explaining a method for
driving the EL display according to the embodiment.

[0056] FIG. 34A is a diagram for explaining a method for
driving the EL display according to the embodiment.

[0057] FIG. 34B is a diagram for explaining a method for
driving the EL display according to the embodiment.

[0058] FIG. 35 is a diagram for explaining a method for
driving an EL display according to an embodiment.

[0059] FIG. 36 is a diagram for explaining a method for
driving the EL display according to the embodiment.
[0060] FIG. 37 is a diagram for explaining a method for
driving the EL display according to the embodiment.
[0061] FIG. 38 is a diagram for explaining a method for
driving the EL display according to the embodiment.

[0062] FIG. 39 is a diagram for explaining a method for
driving the EL display according to the embodiment.
[0063] FIG. 40 is a diagram for explaining a method for
driving the EL display according to the embodiment.

[0064] FIG. 41 is a diagram for explaining a gate driver IC
of an EL display according to an embodiment.

[0065] FIG. 42 is a diagram for explaining a source driver
IC for use in an EL display according to an embodiment.
[0066] FIG. 43 is a diagram for explaining a source driver
IC for use in an EL display according to an embodiment.
[0067] FIG. 44 is a diagram for explaining a method for
driving an EL display according to an embodiment.

[0068] FIG. 45 is a diagram for explaining a display appa-
ratus including an EL display according to an embodiment.
[0069] FIG. 46 is a diagram for explaining a display appa-
ratus including an EL display according to an embodiment.
[0070] FIG. 47 is a diagram for explaining a display appa-
ratus including an EL display according to an embodiment.
[0071]
[0072] FIG. 49 is a diagram for explaining an EL display.
[0073] FIG. 50 is a diagram for explaining a COF part of a
conventional EL display.

FIG. 48 is a diagram for explaining an EL display.

DESCRIPTION OF EMBODIMENTS

[0074] Hereinafter, embodiments are described in detail
referring to the drawings as appropriate. Unnecessarily
detailed descriptions may be omitted. For example, already
well-known matters may not be described in detail, and sub-
stantially the same configurations may not be described
repeatedly. This omission etc. is performed to prevent the
following descriptions from being unnecessarily redundant,
and to thereby allow any person skilled in the art to easily
understand the descriptions.

[0075] Thelnventors provide the attached drawings and the
following descriptions to allow the person skilled in the art to
fully understand the present disclosure, without any intention
to limit the subject matter of the claims by the drawings and
descriptions.
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(Underlying Knowledge Forming Basis of the Present
Disclosure)

[0076] The underlying knowledge forming the basis of the
present disclosure is described before the present disclosure
is described in detail.

[0077] A liquid crystal display panel (LCD) includes gate
signal lines formed or arranged on a per pixel basis. On the
other hand, an EL display (hereinafter also referred to as an
“EL display panel” in the embodiments) includes gate signal
lines formed or arranged such that at least two gate signal
lines pass through each of pixels. For example, in most EL
displays, three or four gate signal lines are formed or arranged
on a per pixel basis.

[0078] In view of the above-described matters, the EL dis-
plays are configured to have a considerably larger number of
gate signal lines than that of the LCDs.

[0079] AnLCDrequires anon voltage (Von), an off voltage
(Voff), a logic voltage (Vec), and a video signal voltage
(AVdd).

[0080] An EL display requires several kinds of on voltages
(Von) and also several kinds of off voltages (Voff). The EL
display requires also a video signal voltage (AVdd) and a
logic voltage (Vee). The EL display may require an initial
voltage (Vini), a reset voltage (Vrst) etc. depending on a pixel
circuit configuration. The EL display also requires an anode
voltage (Vdd) and a cathode voltage (Vss). In addition, the
plurality of gate signal lines each of which controls a corre-
sponding one of pixels operate differently, and control signals
for controlling the respective gate signal lines to operate are
also required. For this reason, the number of control signals is
also large. Accordingly, the number ofcontrol signal lines and
the number of power supply lines in the EL display are four to
five times larger than those of the LCD.

[0081] As illustrated in FIG. 48, gate driver ICs 12 (12a,
12b) and source driver ICs (source driver circuits) 14 are
mounted on a COF. In addition, as illustrated in F1G. 48, both
ends of gate signal lines 17a and 175 are connected to the gate
driver ICs 12 (12a, 12b). The gate driver [Cs 12 (12a, 12b) are
mounted on each of COFs 22g.

[0082] Likewise, each pixel 16 is connected to a corre-
sponding one of source signal lines 18. Fach source signal
line 18 has an end connected to a corresponding one of the
source driver ICs 14 mounted on a corresponding one of the
COF 225. A printed circuit board (PCB) is connected to the
corresponding COF 22s, and a video signal and a control
signal are applied from the printed board (PCB) to the corre-
sponding COF 22s.

[0083] COFs 22s with the source drivers IC 14 are mounted
onto a panel. In addition, a printed circuit board (PCB) 23s is
attached to each COF 22s.

[0084] In the present disclosure, circuits for driving gate
signal lines are described as gate driver ICs 12, but the present
disclosure is not limited thereto. For example, the gate driver
1Cs 12 may be directly formed on a display panel board at the
same time when processes of forming a pixel circuit etc. are
performed, according to a technique using TAOS, or a low or
high temperature polysilicon. In other words, the gate driver
1Cs are not limited to semiconductor chips, and means gate
driver circuits. This applies to the source driver ICs 14, that is,
the source driver ICs are not limited to semiconductor chips,
and means source driver circuits. Needless to say, no COF is
required when driver ICs are directly formed onto a display
panel board at the same time when processes of forming a
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pixel circuit etc. are performed, according to the technique
using TAOS, or a low or high temperature polysilicon.

[0085] The COF 22g with the gate driver ICs 12 is also
mounted onto the panel. No printed circuit board (PCB) is
attached to the COF 22g. Stated differently, this is a configu-
ration without any printed circuit board (PCB-less configu-
ration). By employing such a printed circuit board without
any PCB (the PCB-less configuration), a thin panel module
can be configured.

[0086] FIG. 49 is a diagram for explaining pixels, driver
ICs, etc. of an EL display.

[0087] Ineach of pixels 16 in FIG. 49, the source terminal
of aswitch transistor 114 is connected to the drain terminal of
aP-channel driver transistor 11a, and the anode terminal of an
EL element 15 is connected to the drain terminal of the switch
transistor 11d.

[0088] A cathode voltage Vss is applied to the cathode
terminal of an EL element 15. An anode voltage Vdd is
applied to the source terminal of the driver transistor 11a.

[0089] When an on voltage is applied to a gate signal line
175 (Gd), the switch transistor 114 is turned on, and a current
for light emission is supplied from the driver transistor 11a to
the EL element 15. The EL element 15 emits light based on
the magnitude of the current for light emission. The magni-
tude of the current for light emission is determined by apply-
ing the pixel 16 with a video signal applied to a source signal
line 18, using a switch transistor 115.

[0090] A terminal of a capacitor 195 is connected to the
gate terminal of the driver transistor 11a, and the other ter-
minal of the capacitor 195 is connected to an electrode or
seven lines to which an anode voltage (Vdd) is applied. The
source terminal of the switch transistor 115 is connected to
the source signal line 18, and the drain terminal of the switch
transistor 115 is connected to the gate terminal of the driver
transistor 11a. On the other hand, a source driver IC 14
applies the source signal line 18 with a video signal.

[0091] The gate signal lines 17 (174, 17b) are connected to
the gate driver ICs 12 (12a, 125) arranged right and left of a
display screen 25.

[0092] The gate driver ICs 12 (12a, 12b) apply selection
voltages (on voltages Von) of the pixels 16 to the gate signal
lines 17. The applied on voltages of the gate signal lines 17
turn on the switch transistors 115, and video signals applied to
the source signal lines 18 are applied to the pixels 16.

[0093] AnEL display panel 49 has the display screen25 on
which the pixels 16 each including the EL element 15 are
arranged in a matrix.

[0094] With the configuration, evern when the display
screen is large or for high definition display, it is possible to
apply the pixels on the display screen with video signals
effectively. In addition, it is possible to prevent luminance
slope from occurring on the display screen, and provide
excellent image display.

[0095] It is to be noted that the driver terminals of the EL
display according to the present disclosure may be driver
terminals which apply voltages to the gate driver ICs.

[0096] In addition, an EL display does not require a back-
light for image display, and thus can be provided with a thin
panel module. In order to take advantage of the feature of
being able to provide the EL display with such a thin panel, a
PCB-less configuration is employed for the gate driver ICs 12
(12a, 12b) side as illustrated in FIG. 48.
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[0097] WhenPCBs are used, it is only necessary that power
supply lines and control signal lines for use in the gate driver
1Cs 12 (12a, 12b) are supplied from the PCBs.

[0098] In the configuration without any PCB (PCB-less
configuration) as illustrated in FIG. 48, all of the power sup-
ply lines and control lines need to be formed on the COF 22g
as illustrated in FIG. 50. The COFs have only a single wiring
layer, and thus lines formed on the COFs 22 cannot intersect
each other. For this reason, there is a need to perform wiring
layout etc. in serial connection so as not to generate any
intersection parts of the power supply lines and control lines
as illustrated in FIG. 50.

[0099] InFIG.50,apanel line 91a formed on a panel board
31 and a COF line 74a of the COF 22g are connected using an
ACF resin at a connection terminal 75a. The COF line 74a is
electrically connected to a driver input terminal 73a of a gate
driver IC C12. The driver input terminal 73« and a driver input
terminal 735 are connected through a COF line 74¢. In addi-
tion, the driver input terminal 73 and a connection terminal
75b are electrically connected through a COF line 745. In
addition, a panel line 915 formed on the panel board 31 and
the COF line 745 of the COF 22g are connected using the ACF
resin at a connection part 755.

[0100] As described above, the wiring layout is realized on
the panel board 31 in the following serial connection: from
the panel line 91a via the connection terminal 75q via the
COF line 744 via the driver input terminal 73a via the COF
line 74¢ via the driver input terminal 735 via the COF line 745
via the connection terminal 755 to the panel line 915.

[0101] Itis to be noted that outputs of the gate driver ICs 12
are output from driver output terminals 72. The driver output
terminals 72 and connection terminals 71 are electrically
connected through COF lines 74e. The driver output termi-
nals 72 are electrically connected to gate signal lines 17 using
ACF resin.

[0102] EL displays each include pixels passed through by
at least two gate signal lines, and most of the EL displays
include pixels passed through by three or four gate signal
lines.

[0103] Inview of the above-described matters, the EL dis-
plays are configured to have a considerably larger number of
signal lines than that of the LCDs. Accordingly, the number of
control signal lines for controlling the gate signal lines 17 etc.
is also large.

[0104] The respective gate signal lines of the pixels are for
controlling different transistors, and require different voltage
amplitudes. Accordingly, an EL display requires several
kinds of on voltages (Von) and also requires several kinds of
off voltages (Voff). In addition, an initial voltage (Vini) and a
reset voltage (Vrst), etc. may be required. In addition, the
plurality of gate signal lines each of which controls a corre-
sponding one of pixels operate differently, and control signals
for controlling operations of the respective gate signal lines
are also required. For this reason, the number of control
signals is also large. Accordingly, the number of control sig-
nal lines and the number of power supply lines in the EL
display are four to five times larger than those in an LCD.
[0105] Since the EL display has such a large number of
power supply lines and such a large number of control lines,
the number of lines to be formed on the COF 22g is extremely
large. In general, the number is tree times larger than that of
the LCD.

[0106] Since the number of power supply lines and the
number of control lines to be formed on the COF are large as
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illustrated in F1G. 48, Distance D, Distance A, and Distance B
of the COF 22¢ in FIG. 50 need to be long in order to realize
such a PCB-less configuration. For this reason, the size of the
COF 22¢g needs to be large, increasing the cost. The display
screen size of the EL display is determined by the inches of
the display screen ofthe panel, and thus the distance usable in
COF mounting (the width within which the COFs can be
attached) is also determined by the inches of the display
screen of the panel. Accordingly, if the size of COFs is too
large, the distance usable in COF mounting (the width within
which the COFs can be attachedxthe number of COFs)
exceeds the width ofthe display screen. For this reason, if the
size of COFs is increased too much, it is physically impos-
sible to mount the COFs on a panel.

[0107] If Distance A in the COF 22g is long, the range
within which the driver output terminals 72 are formed is
reduced. Alternatively, the long sides of the chips of the gate
drivers IC 12 need to be lengthened. This results in increase in
the size of the gate driver ICs 12, increasing the price of the
gate driver ICs.

[0108] Inorder to reduce the number of COF lines 74 to be
formed on the COF 22g, a means for forming array connec-
tion lines 54 as illustrated in FIG. 50 is conceivable. The array
connection lines 54 are formed in a process of forming pixels
on the panel, and thus intersection parts of lines can be
formed. Accordingly, a complex wiring pattern and branches
of lines can be formed.

[0109] However, since the array connection lines 54 each
intersects with the gate signal lines 17, if a pin hole exists at
any of the intersection parts, the corresponding one of the
array connection lines 54 and the gate signal lines 17 is short
circuited. The EL display has a large number of gate signal
lines 17. For this reason, the number of gate driver output
terminals per gate driver IC 12 is also large. Accordingly, the
number of intersection parts between the array connection
lines 54 and the gate signal lines 17 is large, and thus short-
circuit defects are likely to occur. In particular, the part on
which the array connection lines 54 are formed is not pro-
vided with any protection cover, and is likely to be damaged
mechanically. For this reason, short-circuit defects are likely
to occur at the intersection parts.

[0110] In view of the above, the COFs 22g with the gate
driver ICs 12 are mounted on and connected to the panel
board 31, and, in the EL display having such a PCB-less
configuration has the constraints below.

[0111] One of the constraints is (1) the lines 74 formed on
each COF 22g cannot intersect with any line. The other is (2)
the gate signal lines 17 on the panel board cannot intersect
with the input signal lines and the power lines, or if the gate
signal lines 17 on the panel board intersect with the input
signal lines and the power lines, there is a high risk that any of
the intersection parts is short-circuited, resulting in a signifi-
cant reduction in the panel manufacturing yield.

[0112] As described above, it was difficult to provide an EL
display having a panel board 31 on and to which COFs 22¢
with gate driver ICs 12 are mounted and connected and has
such a PCB-less configuration.

[0113] Inview of this, in embodiments below, descriptions
are given of EL displays each having a reduced number of
control lines formed in serial connection on a COF, and
thereby reducing the cost and increasing the yield.
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EMBODIMENTS

[0114] Hereinafter, displays according to embodiments are
described with reference to FIGS. 1 to 8B.

[0115] Each of FIGS. 1 and 2 is a cross sectional view of a
configuration of the EL display according to an embodiment.
[0116] Inthe present disclosure, the drawings include omit-
ted, magnified or reduced portions for help understanding or
creation of the drawings. For example, a glass substrate 48
etc. are thin in the cross sectional view of a display panel
illustrated in FIG. 1. In FIG. 2, a sealing substrate 30 is thin.
[0117] Examples of omitted parts are indicated below. In
the EL display in FIG. 1 according to the present disclosure,
it is necessary to arrange a phase film such as a circularly
polarizing plate for prevention of reflected light on a light
emission surface. However, in FIG. 1, such a circularly polar-
izing plate is not illustrated.

[0118] On the light emission surface, a glareproof sheet
having an uneven surface is formed or arranged in order to
prevent natural light from being reflected on the light emis-
sion surface. However, such a glareproof sheet is not illus-
trated in FIGS. 1 and 2. A sheet of a reflection prevention film
or a reflection prevention film is not illustrated in the draw-
ings, either.

[0119] Inthe following descriptions, the connection termi-
nal 75a corresponds to a first connection part in the present
disclosure. The connection terminal 71 corresponds to a gate
signal connection part in the present disclosure. The connec-
tion terminal 755 corresponds to a third connection part in the
present disclosure. The driver output terminals 72 correspond
to gate signal output terminals in the present disclosure. The
driver input terminals 73a and 735 correspond to driver ter-
minals in the present disclosure. The connection terminal 75¢
corresponds to a second connection part in the present dis-
closure. The COF lines 74a, 74b, and 74¢ correspond to serial
connection lines in the present disclosure. The COF lines 744
and 74e correspond to terminal connection lines in the present
disclosure. Input control lines 261 correspond to panel lines
in the present disclosure.

[0120] Eachof FIGS.1and 2isa cross sectional diagram of
an EL display panel according to the present disclosure. Parts
unnecessary for explanation are not illustrated. The thick-
ness, size, etc. of some part are magnified or reduced to
simplify explanation. The above-described matters apply to
the other drawings.

[0121] FIG. 1 illustrates the embodiment that is a display
for “top light extraction” in which light is extracted from atop
surface of a panel board 31. FIG. 2 illustrates the embodiment
that is a display for “bottom light extraction” in which light is
extracted from a bottom surface of a panel board 31.

[0122] A sealing substrate 30 and the panel board 31 are
each, for example, a glass substrate. Each of the sealing
substrate 30 and the panel board 31 may be formed using a
silicon wafer, a metal substrate, a ceramic substrate, a plastic
sheet (plate), or the like. In order to provide excellent heat
dissipation, each of the sealing substrate 30 and the panel
board 31 may of course be made of sapphire glass, or the like.
[0123] As illustrated in FIG. 2, a drying agent (not illus-
trated) is placed in a space between a sealing substrate 30 and
a panel board 31. This is because an EL film 41 is susceptible
to humidity. The drying agent absorbs water content infil-
trated in a sealing agent (not illustrated), and prevents the EL
film 41 from deteriorating. In addition, the peripheral parts of
the sealing substrate 30 and the panel board 31 are sealed with
a sealing resin (not illustrated).
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[0124] The sealing substrate 30 has, for example, a cap
shape. The sealing substrate 30 is a means for preventing or
controlling infiltration of water content from outside, and the
shape thereof is not limited to the cap shape. The sealing
substrate 30 may be made of fusion glass. Alternatively, the
sealing substrate 30 may be a compound of a resin, an inor-
ganic material, or/and the like. The sealing substrate 30 is
formed to be a thin film using vapor deposition technique or
the like.

[0125] Temperature sensors (not illustrated) are formed or
arranged in a space between the sealing substrate 30 and the
panel board 31, on e.g. a surface of the sealing substrate 30.
Depending on the results of outputs from these temperature
sensors, the amplitudes of videos output from a source driver
IC 14 etc. are varied. In addition, at the time when the panel is
tested, the operation speeds of gate drivers IC 12 are adjusted
based on the temperatures output from these temperature
sensors. With the speed adjustment, appropriate operation
speeds can be set.

[0126] A COF in the present disclosure is formed to absorb
light by applying or forming a light absorbing composition or
material to a surface of the COF, or bonding a sheet to the
surface thereof. In addition, a heat dissipation plate is
arranged or formed on the surfaces of driver ICs mounted on
the COF, so as to dissipate heat from the driver ICs. In addi-
tion, a heat dissipation sheet and a heat dissipation plate are
arranged or formed on the rear surface of the COF, so as to
dissipate heat from the driver ICs.

[0127] In FIG. 2, on the panel board 31, color filters 33
(33R,33G, 33B) representing red (R), green (G), and blue (B)
are formed. The color filters for use are not limited to RGB.
Pixels of cyan (C), magenta (M), and yellow (Y) may be
formed.

[0128] Here, aperture rates of R, G, and B pixels may be
varied. By varying the aperture rates, it is possible to vary the
densities of currents flowing in the respective R, G, and BEL
elements 15. By varying the densities of currents, it is pos-
sible to equalize deterioration speeds of the respective R, G,
and B EL elements 15. By equalizing the deterioration
speeds, the white balance of the EL display is retained.
[0129] Thedisplay in the present disclosure has pixels 16 W
of W (white), in addition to pixels of three primary colors of
RGB. An excellent color peak luminance can be obtained by
forming or arranging the pixels 16W. Furthermore, a high
luminance display can be realized.

[0130] Each of the pixels 16 of the FL panel (EL display) in
the present disclosure is configured to have switch transistors
11 and an EL element 15 as illustrated in FIG. 49, etc.
[0131] An insulation layer is formed between gate signal
lines 17 etc. and color filters 33, but the insulation layer is not
illustrated because no explanation thereof is necessary. This
applies to the other embodiments.

[0132] As illustrated in FIG. 2, anode electrodes 40 is con-
figured to overlap with gate signal lines 17. Alternatively, in
most cases, the gate signal lines 17 and the anode electrodes
40 are arranged in an overlapped manner in designing a
pattern layout.

[0133] An insulation film 34 is formed on the color filters
33 (33R, 33G, and 33B). The insulation film 34 prevents EL
films 41 etc. from deteriorating due to water content exuded
from the color filters 33. The insulation film 34 functions also
as a smoothing film.

[0134] Transistors 11 which constitute pixels 16 are formed
on a layer above the color filters 33. A light blocking film 36
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is formed on the transistors 11. As necessary, a light blocking
film 36 is formed on a layer below the transistors 11, and a
layer below or above gate driver circuits. The anode elec-
trodes 40 and the transistors 11 are connected at connection
parts 37.

[0135] The light blocking film 36 is formed with a metal
thin film made of chromium or the like, to have a film thick-
ness ranging from 50 nm to 150 nm inclusive. A thin light
blocking film 36 provides a small light blocking effect, while
a thick light blocking film 36 makes it difficult to pattern
transistors 11 in a layer above the light blocking film 36 due
to unevenness of the light blocking film 36.

[0136] By arranging or forming source signal lines 18, the
anode electrodes 40 or cathode electrodes above the gate
signal lines 17, electric fields from the source signal lines 18
and the gate signal lines 17 are blocked by the anode elec-
trodes 40 or the cathode electrodes. With this blocking, it is
possible to reduce noise in image display.

[0137] Aninsulation film or an insulation film (planarizing
film) 34 made of an acrylic material is formed to insulate the
source signal lines 18 and the gate signal lines 17, and the
anode electrodes 40 are formed on the insulation film 34.
[0138] Such a configuration in which the anode electrodes
40 are overlapped at least partly above the gate signal lines 17
etc. is referred to as a high aperture (HA) structure. This
configuration reduces unnecessary interference light etc. and
realizes an excellent light emission state.

[0139] The insulation film (planarizing film) 34 functions
also as an inter-layer insulation film. The insulation film
(planarizing film) 34 reduces parasitic capacitances of the
gate signal lines 17 etc. and the anode electrodes 40. In order
to reduce the parasitic capacitances, the insulation film (pla-
narizing film) 34 is formed to have a thickness of 0.4 um or
larger. However, a thin insulation film 34 increases connec-
tion errors at the connection parts 37. For this reason, the
insulation film 34 is configured or formed to have a thickness
of 2.0 pm or smaller.

[0140] An insulation film 34 having a thickness of 0.4 pm
or smaller causes an inter-layer insulation error, reducing the
yield. An insulation film 34 having a thickness of 2.0 um or
larger makes it difficult to form contact connection parts,
which causes insufficient contact, reducing the yield.

[0141] As the anode electrodes 40 of the pixels 16, trans-
parent electrodes made of ITO, IGZO, IZ0, TAOS, or the like
can be used.

[0142] The parasitic capacitances occurring between the
anode electrodes 40 and the gate signal lines 17 affect rise and
fall times of the gate signal lines 17. The gate signal lines 17
for which a fast response is required is driven by the gate
driver ICs 12 connected from outside. An anode voltage, a
cathode voltage, etc. are supplied from rings (not illustrated)
reinforced using reinforcement lines (not illustrated) of the
COF 22. Accordingly, falls of voltages such as the anode
voltages are small irrespective of the positions in the display
screen.

[0143] A light scattering film 38 contributes to increase in
light emitted from the panel. Light generated from one of the
EL films 41 of the EL elements enters the panel board 31
(Trajectory a) and emitted from the panel board 31. However,
when the light is incident on the light emission surface of the
panel board 31 with a light incident angle larger than a critical
angle, the incident light is reflected and returns to the EL film
41 (a trajectory b).
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[0144] The light scattering film 38 is preferably formed to
have a film thickness ranging from 0.1 (um) to 1.5 (um)
inclusive, depending on a light diffusion performance.
[0145] It is to be noted that a circularly polarizing plate
(circularly polarizing film) 32 is arranged on the light emis-
sion surface of the panel board 31. An integrated one of a
polarizing plate and a phase film is referred to as a circularly
polarizing plate (circularly polarizing film).

[0146] Inaconventional EL display panel, the light having
Trajectory b is diffused on the EL display panel and is
absorbed therein. Accordingly, the light having Trajectory b is
absorbed therein, and is not emitted from the panel to outside.
[0147] On the EL display panel according to the present
disclosure, the light having Trajectory b is diffused on the
light scattering film 38, and the trajectory of the light changes.
As the result of the change in the trajectory, the light whose
angle is reduced at or below the critical angle on the light
emission surface of the panel is emitted from the panel (Tra-
jectory c).

[0148] Inthisway, the trajectory of the light reflected on the
boundary face of the panel is changed to be emitted from the
panel to outside. Accordingly, the EL display panel has a high
light utilization rate, and realizes a high luminance display.
[0149] Although the light scattering film 38 is formed
above the insulation film 34 in the above non-limiting
example, the light scattering film 38 may be formed in a layer
below the insulation film 34.

[0150] Inthe peripheral parts of the color filters 33, ablack
matrix (BM) may be formed. Preferably, the black matrix
(BM) is configured with a light absorbing film having a light
absorbing property. This is because halation light in the panel
can be reduced.

[0151] Examples of materials for use as a light absorbing
film includes a material obtained by including carbon in an
organic material such as acrylic resin, a material obtained by
dispersing a black dye or a pigment in an organic resin, and a
material such as a color filter obtained by dyeing using gelatin
or casein using a block acid dye.

[0152] Alternatively, a material obtained using a fluoran
dye representing a black color may be used, or a black color
obtained by mixing a green dye and ared dye can alsobe used.
Other examples include a PrMnOj film formed by sputtering,
a phthalocyanine film formed by plasma polymerization.
[0153] Ribs (banks) 39 are formed in the peripheral parts of
the anode electrodes 40. Ribs (banks) are also used as ribs
(banks) 39 for use in mask deposition for ELs. The ribs
(banks) 39 are used as contact parts of deposition masks to
form EL films 41 (41R, 41G, 41B).

[0154] On the EL films 41, cathode electrodes 43 made of a
metal material is formed. Examples of materials for use as the
cathode electrodes 43 include silver (Ag), aluminum (Al),
magnesium (Mg), calcium (Ca), or an alloy containing one or
more of these metals. An example is a composition of Mg and
Ag. In addition, it is also possible to use transparent elec-
trodes made of ITO, IGZ0, 170, TAOS, or the like, depend-
ing on the structure of each EL element 15.

[0155] Needless to say, the above embodiments are also
applicable to other embodiments in the present disclosure. In
addition, the above embodiments can of course be combined
with other embodiments.

[0156] Asillustrated in FIG. 1, inthe EL display of the “top
light extraction”, EL films 41 are formed, and on the EL films
41, a magnesium and silver (Mg and Ag) films to be cathodes
(or anodes) are formed to have a film thickness ranging from
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20 angstrom to 300 angstrom inclusive. In addition, it is
preferable that transparent electrodes made of ITO or the like
is formed on the Mg and Ag films as necessary in order for
resistance reduction.

[0157] In addition, in the EL display of “top light extrac-
tion”, a low resistance line 44 made of a metal thin film in a
layer above or below the cathode electrodes. Examples of
compositions for use as the low resistance line 44 are the same
as in a black matrix (BM) of aliquid crystal display panel. For
example, chromium (Cr), aluminium (Al), titanium (Ti), and
copper (Cu) may be used. Other examples include a three
layer configuration of Ti, Cu, and Ti, and a three layer com-
position of Ti, Al, and Ti. Alternatively, an alloy of metal
materials may be formed. Needless to say, the configurations,
methods, and other details are also applicable to rings (not
illustrated).

[0158] A thicker BM film is easy to have a reduced resis-
tance and preferable. However, considering an unevenness
problem, the film thickness thereof is set to be a range from
200 (nm) to 800 (nm) inclusive. The BM 44 is formed corre-
sponding to the position of pixels 16 and the anode electrodes
40. In other words, the BM 44 is mainly formed between pixel
electrodes.

[0159] Itis to benoted thata BM 44 may be formed for each
of groups of R, G, B, and (W) pixels, or for each of a plurality
of groups of R, G, B, and (W) pixels. The BM 44 may be
formed on the layer above the gate driver ICs 12. This is
because the BM 44 functions as a light blocking film, to
prevent operation errors of the gate driver ICs 12.

[0160] Although the BM 44 has been described above, the
BM 44 is different from an BM in LCD because there is no
need to form an BM in an organic EL. A low resistance line
(BM) 44 does not always need to be formed on a layer above
optically transparent electrodes, and may be formed on a
layer below optically transparent electrodes. Alternatively, a
low resistance line (BM) 44 may be stacked with cathode
electrodes and anode electrodes.

[0161] In addition, preferably, a sheet resistance value or a
resistance value per unit length of an BM 44 varies corre-
sponding to the part of a display screen 25. A voltage
decreases significantly at the center part or a part with many
voltage supply points of the display screen 25. For this reason,
with increase in the distances from the voltage supply points,
the BM 44 is made wider or the resistance value is reduced by
thickening the BM 44. The resistance value or the sheet
resistance value of the BM 44 is reduced more significantly
with decrease in the distance to the center part of the display
screen 25 by widening or thickening the BM 44.

[0162] An BM 44 can be formed thick when designing a
panel. An BM 44 can be formed thick at the part correspond-
ing to the center part of a display screen 25 by depositing the
material of the BM 44 in a distribution. For example, a con-
centric circle like distribution of film thicknesses is gener-
ated.

[0163] A glass substrate 48 is bonded with a bonding layer
47. The glass substrate 48 may be a thin sealing film. Alter-
natively, a glass substrate 48 may be configured as a sealing
film.

[0164] When using a sealing film (thin sealing film) as a
replacement for the glass substrate 48, for example, a DLC
film with diamond like carbon deposited thereon may be
used. This film has a high moisture proof performance. This
film is used as a sealing film.
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[0165] Needless to say, the DLC film or the like may be
directly deposited on the surfaces of the cathode electrodes
43. Alternatively, a thin sealing film may be formed by stack-
ing a thin resin film and a thin metal film.

[0166] FIG. 3 is a diagram for explaining an EL display
according to the present disclosure. In a pixel 16a in FIG. 3,
the source terminal of a switch transistor 114 is connected to
the drain terminal of a P-channel driver transistor 11a, and the
anode terminal of an EL element 15 is connected to the drain
terminal of the switch transistor 11d.

[0167] A cathode voltage Vss is applied to the cathode
terminal of the EL element 15. An anode voltage Vdd is
applied to the source terminal of the driver transistor 11a.
There is a relationship of the anode voltage Vdd>the cathode
voltage Vss.

[0168] Here, the anode voltage is variable based on a maxi-
mum amplitude of a video signal to be output by a source
driver IC 14.

[0169] Inaddition, by turning on or off the switch transistor
11d, a duty drive is performed.

[0170] When an on voltage is applied to a gate signal line
175, the switch transistor 114 is turned on, and a current for
light emission is supplied from the driver transistor 11a to the
EL element 15. The EL element 15 emits light based on the
magnitude of the current for light emission. The magnitude of
the current for light emission is determined by applying a
video signal applied to a source signal line 18 to the pixel 16a
using the switch transistor 115.

[0171] A firstterminal of acapacitor 19a is connected to the
gate terminal of the driver transistor 11a, and the first terminal
of the capacitor 19a is connected to the drain terminal of the
switch transistor 115. The source terminal of the switch tran-
sistor 115 is connected to the source signal line 18. The
applied on voltage of the gate signal line 17« turns on the
switch transistor 11a, and a video signal Vs (voltage, current)
applied to the source signal line 18 is applied to the pixel 164.
[0172] The first terminal of the capacitor 19a is connected
to the drain terminal of the switch transistor 115, and the
second terminal is connected to the anode electrode and
receives an anode voltage Vdd.

[0173] Although the second terminal of the capacitor 19a is
connected to the anode electrode 40 and receives the anode
voltage Vdd, this is a non-limiting example. For example,
another arbitrary direct voltage is applied thereto.

[0174] Although the source terminal of the driver transistor
11a is connected to the anode electrode 40 and receives the
anode voltage Vdd, this is a non-limiting example. For
example, another arbitrary direct voltage is applied thereto. In
other words, the second terminal of the capacitor 19a and the
source terminal of the driver transistor 11a may be connected
to terminals having different potentials.

[0175] A gate driver IC 12a and a gate driver IC 125 are
connected to the gate signal line 17a which drives the switch
transistor 115 for applying the pixel 16a with a video signal
Vs. As an example, the gate driver IC 12a is arranged left of
the display screen 25, and the gate driver 1C 125 is arranged
right of the display screen 25 (refer to FIG. 24 described
later).

[0176] Asillustrated in FIG. 3, in each ofthe gate driverICs
12 (12a, 12b), shift registers 51 (51a, 51b) which specify a
gate signal line to which an on voltage is applied and an output
buffer 52 which drives the gate signal line 17 (by supplying an
onoroffvoltage and on or off current) are formed or arranged.
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[0177] Asillustrated in FIG. 4, output buffers 52 (52a, 525)
are configured to set or switch to any one of output perfor-
mances as buffer performances. A switch is made by either of
logic pins (Bufl pin, Buf2 pin) arranged in gate driver ICs 12
(12a, 12b). For example, when the logic pins comprise three
pins, the buffer performances which can be set comprise eight
combinations as the cube-0f-2 combinations.

[0178] Each group of one of shift resisters 51 (51a, 515)
and the output buffer 52 (524, 525) is referred to as the gate
signal output circuit 53 (53a, 53b).

[0179] The reason why two gate driver ICs 12 (12a, 126)
are arranged for a gate signal line 17« is described below.
[0180] The gate signal line 17a is connected to the switch
transistor 11b. The switch transistor 115 is a transistor for
writing a video signal to the pixel 16a, and the switch tran-
sistor 115 needs to perform a fast on and off operation (high
slew rate operation). The gate signal line 17a performs the
high slew rate operation by driving the two gate driver ICs 12
(12a,12b).

[0181] Although the two gate driver ICs 12 are connected to
the gate signal line 17 in the above embodiments, the present
disclosure is not limited thereto. As illustrated in FIG. 3, the
output buffer 52 is formed or arranged in each of the gate
driver ICs (12a, 12b). Accordingly, this configuration is
equivalent to a configuration in which two output buffers are
connected to the gate signal line 17a. Each group of one of the
shift resister 51 (51a, 515) and the output buffer 52 is referred
to as a gate signal output circuit 53.

[0182] The gate signal line 17a drives the two gate driver
1Cs (124, 12b), and thereby eliminating a luminance slope at
right and left sides and the center of a display screen 25. Even
when the load capacity of the gate signal line 174 is large, it is
possible to turn on or off the switch transistor 115 effectively.
[0183] The gate driver IC 124 is connected to a gate signal
line 17b. In other words, the gate signal line 17 is connected
to the output buffer 52.

[0184] The gate signal line 175 is connected to a switch
transistor 11d. The switch transistor 11d has a function for
switching on or off a drive current to be flown from the driver
transistor 11a to an EL element 15. The on and off operation
for causing a current to flow to the EL element 15 can be
performed only at a low slew rate.

[0185] Accordingly, the gate signal line 175 can obtain
sufficient performances by driving the gate driver [C 124 (the
output buffer 52).

[0186] InFIG. 3, the gate driver IC 12a and the gate driver
1C 12b are of the same kind. In each of the gate driver ICs 12
(124, 12b), shiftregisters 51 (51a, 515) each corresponding in
number to the gate signal lines 17 (174, 17b) connected to the
pixels 16 (16a, 165) are formed or arranged. For example, in
the pixel circuit configuration of the EL display illustrated in
FIG. 3, the number of gate signal lines 17 (17a, 17b) of pixels
16 (16a,16b) is two, and the number of shift registers 51 (51aq,
51b)is two. In the pixel circuit configuration of the EL display
illustrated in F1G. 44 described later, the number of the gate
signal lines is four (gate signal lines 17a, 17b, 17¢, and 17d),
and thus the number of shift registers is four (shift registers
51a, 515, 51c¢, and 51d).

[0187] In the embodiment in FIG. 3, two gate signal lines
17 which are the gate signal line 17a and the gate signal line
17b are formed in pixels 16 (16a, 165). The shift register 51a
of the gate driver IC 12a is arranged for the gate signal line
17a, and the shift register 515 of the gate driver IC 126 is
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arranged for the gate signal line 175. In other words, the two
shift registers 51 (51a, 515) are formed in each of the gate
driver ICs 12 (124, 125).

[0188] In FIG. 3, the both ends of the gate signal line 17a
are respectively connected to the gate driver ICs 12a and 125
(both-side drive). An end of the gate signal line 175 is con-
nected to the gate driver IC 12a. The other end of the gate
signal line 175 is open (one-side drive). The shift register 51a
of the gate driver IC 124 is electrically connected to the gate
signal line 17a at an odd pixel row, and the shift register 515
of the gate driver IC 125 is electrically connected to the gate
signal line 17a at an even pixel row.

[0189] Accordingly, the speed of the shift clock of the gate
driver IC 125 is the half of the speed of the shift clock of the
gate driver IC 12a.

[0190] FIG. 4 is a diagram illustrating the gate driver IC
according to another embodiment of the present disclosure.
The Buf terminals (Bufl, Buf2) which are control terminals
for setting buffer performances are arranged or formed
between driver input terminals 73a to which serial connection
lines are connected and driver output terminals 72.

[0191] SEL terminals which are control terminals for logic
setting are arranged or formed between driver input terminals
73b which apply a voltage to the control terminals such as
CLk to which serial connection lines are connected and the
driver output terminals 72.

[0192] In this embodiment, each of the control terminals
which set logics is arranged or formed between (i) corre-
sponding one of the driver input terminals 734 to which the
serial connection lines are connected or corresponding one of
the driver input terminals 735 to which the serial connection
lines are connected and (ii) the driver output terminals 72.
However, this configuration is a non-limiting example. A
COF 22¢ has only a single wiring layer, and thus it is impos-
sible to form intersection parts in COF lines 74 (74a to 74e).
Accordingly, the positions of terminals of the driver ICs can
be represented as the connection positions in the COF 22g.
[0193] For example, in FIG. 4, when represented as the
connection terminals of the COF 22g, each of Buf (Bufl,
Buf2) terminals is connected to one of connection terminals
75¢ of the COF 22g, each of control terminals such as CIk2 is
connected to one of connection terminals 75a, and each of
COF lines 74e of the gate driver [C 12 is connected to one of
the connection terminals 71. In addition, each of SEL (SEL1,
SEL2) terminals is connected to one of connection terminals
75c¢, and each of control terminals such as CIk2 is connected
to one of connection terminals 755,

[0194] Accordingly, in the present disclosure, the connec-
tion terminals 75¢ of the COF 22g for the Buf (Bufl, Buf2)
terminals which are logic setting terminals are arranged
between or connected to the connection terminals 75¢ and the
connection terminals 71. In addition, in the present disclo-
sure, the SEL (SEL1, SEL2) terminals which are logic setting
terminals are arranged between or connected to the connec-
tion terminals 756 and the connection terminals 71. In addi-
tion, the COF line 74a, a COF line 74¢, and the COF line 745
(not illustrated) constitute a group of serial connection lines.
[0195] FIG. 5 is a diagram for explaining pixels of an EL
display (EL display panel) according to another embodiment
of the present disclosure.

[0196] IntheEL displayinFIG.5, apixel 16 is formed such
that four gate signal lines 17 which are a gate signal line 174,
a gate signal line 175, a gate signal line 17¢, and a gate signal
line 17d. A shift register 51a (not illustrated) of a gate driver
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1C 12a is arranged for the gate signal line 174, a shift register
515 (not illustrated) of the gate driver IC 12a is arranged for
the gate signal line 175, a shift register 51¢ (not illustrated) of
the gate driver IC 124 is arranged for the gate signal line 17c¢,
and a shift register 51d (not illustrated) of the gate driver IC
12ais arranged for the gate signal line 174. In the pixel circuit
configuration of the EL display in FIG. 3, the number of gate
signal lines for the pixel 16 is two, the number of shift regis-
ters is two.

[0197] In the pixel 16 in FIG. 5, a first terminal of an
N-channel switch transistor 114 is connected to either an
electrode or a line of an anode voltage Vdd, and a second
terminal thereof is connected to a first terminal of a driver
transistor 11a. The gate terminal of the switch transistor 114
is connected to the gate signal line 175.

[0198] In FIG. 5, although the transistors are N-channel
transistors, this is a non-limiting example, and the transistors
may be P-channel transistors. In addition, one or more
P-channel transistors and one or more N-channel transistors
may coexist.

[0199] A first terminal of a switch transistor 11e is con-
nected to an electrode or a line to which a reset voltage Vref
is applied, and a second terminal of the switch transistor 11e
is connected to the gate terminal of the driver transistor 11a.
The gate terminal of the switch transistor 11e is connected to
the gate signal line 17¢.

[0200] A first terminal of the switch transistor 1156 which
applies the pixel 16 with a video signal is connected to a
source line 18, and a second terminal of the switch transistor
1154 is connected to the gate terminal of the driver transistor
11a. The gate terminal of the switch transistor 115 is con-
nected to the gate signal line 17a.

[0201] A first terminal of a switch transistor 11¢ is con-
nected to an electrode or a line to which an initial voltage Vini
is applied, and a second terminal of the switch transistor 11a
is connected to a second terminal of the drive transistor 11a.
The gate terminal of the switch transistor 11c¢ is connected to
the gate signal line 174.

[0202] A first terminal of an EL element 15 is connected to
a second terminal of the driver transistor 11a, and a second
terminal of the EL element 15 is connected to an electrode or
a line to which a cathode voltage Vss is applied.

[0203] A first terminal of a capacitor 19 is connected to the
gate terminal of the driver transistor 11a, and a second termi-
nal of the capacitor 19 is connected to a second terminal of the
driver transistor 11a.

[0204] For at least one of the switch transistors 115 or a
switch transistor 11e, a multi-gate (dual-gate or above) struc-
ture is employed, and a lightly doped drain (LDD) configu-
ration is combined. With this configuration, an off-leak is
controlled, an excellent contrast can be obtained, and offset
cancelling can be performed. In addition, an excellent high
luminance display and image display can be realized.

[0205] The gate signal line 17a and the gate signal line 17¢
are driven at both sides by the gate driver IC 12¢ and the gate
driver IC 125. In addition, the gate signal line 17¢ and the gate
signal line 174 are driven at one side by the gate driver IC 12a4.
[0206] InFIG.5, aboth-side drive is performed on the gate
signal line 17¢ connected to the switch transistor 115 which
applies a video signal to the pixel 16. In addition, a both-side
drive is performed on the gate signal line 17a connected to the
switch transistor 114 which performs an operation or control
at the time of offset cancelling of the driver transistor 11a.
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[0207] FIG. 6 is a schematic diagram for explaining a state
in which a gate driver IC 12 is mounted on a flexible board
(COF) 22g.

[0208] The following are connected or arranged to a gate
signal output circuit 53a: a data input terminal (Dat1) which
inputs data to a shift register (not illustrated); an enable input
terminal (Enb1) which enables or disables output from the
shift register (not illustrated) (an on voltage is output to a gate
signal line, and an off voltage is output to the gate signal line);
and a clock input terminal (Clk1) which inputs a clock for
shifting data in the shift register (not illustrated).

[0209] The following are connected or arranged to the gate
signal output circuit 53b: a data input terminal (Dat2) which
inputs data to a shift register (not illustrated); an enable input
terminal (Enb2) which enables or disables output from the
shift register (not illustrated) (an on voltage is output to a gate
signal line when the output is enabled, and an off voltage is
output to the gate signal line when the output is disabled); and
aclock input terminal (C1k2) which inputs a clock for shifting
data in the shift register (not illustrated).

[0210] On the flexible board 22g, COF lines 74 (74a, 74b,
74c, 74d, and T4e) are formed. A signal or a voltage is applied
to the gate driver IC 12 from the driver input terminals 73
(73a, 73B) via the COF lines 74a, 74b, and T4c.

[0211] As illustrated in FIG. 6, SEL (SEL1, SEL2) termi-
nals which are control terminals are each connected to a gate
driver IC 12 via one of connection terminals 75¢. Voltage
application terminals Voff (Viff1, Voff2) are each connected
to a gate driver IC 12 via one of connection terminals 755.
[0212] The SFEL terminals and the voltage application ter-
minals Voff (Viff1, Voff2) are arranged or formed at an output
side of the gate driver IC 12.

[0213] The connection terminals 75¢ of logic setting termi-
nals such as SEL (SEL1, SEL 2) terminals are arranged or
formed between connection terminals 71 and driver input
terminals (73b).

[0214] The connection terminals 75¢ receive predeter-
mined voltages such as logic voltages from the logic termi-
nals SEL1 and SEL2. One of the logic voltages is applied to
an operation terminal 76 of the gate driver IC 12 via aline 744
(hereinafter referred to as a “terminal connection line”) which
connects a point inside the COF 22g and a connection termi-
nal 71.

[0215] Signal output from the gate driver IC 12 are output
from the connection terminals 71 via driver output terminals
72 and COF lines 74e. Gate signal lines 17 are connected to
the connection terminals 71.

[0216] As illustrated in FIG. 7, at least one of the driver
input terminals (73a. 73b) is provided at a point right and left
of a long side of the chip of the gate driver IC 12. With this
configuration, the chip is less affected by a voltage fall. Even
when a connection error occurs at one of the driver input
terminals 73 (73a, 73b), the operation by the gate driver IC 12
is not affected.

[0217] As illustrated in FIG. 7, the SEL terminals and the
Voff terminals are arranged between Von input terminals
(VonA, VonB) and the driver output terminals 72. Input stages
for the control signals Datl, Enb1, Clk1, Dat2, Enb2, Clk2
etc. are formed or arranged at two or more points of the gate
driver IC 12. Preferably, the two points are arranged at posi-
tions which are line symmetrical to each other with respect to
the center line of short sides of the gate driver IC 12.

[0218] At the input stages for the control signals such as
Datl, Enbl, CIk1, Dat2, Enb2, Clk2, input circuits such as



US 2015/0262528 Al

Schmidt circuit and a hysteresis circuit are formed. Each of
gate signal output circuits 53 (53a, 535) is configured to latch
input signals. For example, in the Clk2, a clock input to a
connection terminal 75 is applied to the driver input terminal
73avia a COF line 74a. The clock signal applied to the driver
input terminal 73a is subjected to noise removal at the
Schmidt circuit of the gate signal output circuit 535, and
latched by a latch circuit (not illustrated). The latched clock
data is output to the driver input terminal 735 via a line (not
illustrated) formed inside the gate signal output circuit 53a.
The clock data Clk2 output from the driver input terminal 735
is output from the connection terminal 755 via a COF line
T4c.

[0219] In FIG. 7, a COF line 745 is formed between the
driver input terminal 73« and the driver input terminal 735,
this COF line 7456 is for reinforcing data transmission.
Accordingly, although the COF line 745 can be omitted, the
COF line 745 when formed allows a user to stably transmit
control data.

[0220] When a line connecting the driver input terminal
73a and the driver input terminal 73 is a power supply line
such as a Von voltage line and a Voff voltage line, the COF line
74b functions as a bypass line. The COF line 745 reduces an
impedance ofa power supply line, and increases stable supply
of power.

[0221] As illustrated in each of FIGS. 8A, 8B, and 9, even
when a line connected to a driver input terminal 73a and a
driver input terminal 734 is a power supply line that is a Von
voltage line or a Voff voltage line, internal lines 262 (262a,
262b, 262¢) may be added. In other words, a COF line 745
and the internal lines 262 (262a, 2625, 262¢) may wire-
connect the driver input terminal 73a and the driver input
terminal 73b. Furthermore, a plurality of input terminals for
on voltages (VonA, VonB) may be arranged or formed.
[0222] As illustrated in each of FIGS. 8A and 8B, each of
bi-directional buffers 271 (271a, 2715) is arranged in a point
on each of the internal lines 262 (262a, 262¢). The internal
line 2624 is electrically connected to the driver input terminal
73a and the bi-directional buffer 2714. The internal line 2625
is electrically connected to the bi-directional buffer 271a and
the bi-directional buffer 2715. The internal line 262¢ is elec-
trically connected to the driver input terminal 735 and the
bi-directional buffer 2715. Each of the driver input terminal
73aand the driver input terminal 735 may be connected to any
one of a terminal for data Dat, a terminal for a clock Clk, a
terminal for an enable signal Enb. In any of the connections,
the driver input terminal 73a and the driver input terminal 735
may be an input terminal or an output terminal, or the driver
input terminal 735 and the driver input terminal 73a may be
an input terminal and an output terminal.

[0223] Control signals such as the clock Clk, data Dat,
enable Enb are transmitted via the internal line 262 (262« to
262¢). COF lines 74¢ transmit an on voltage Von, an off
voltage Voff, a logic voltage Vec, and a ground voltage Vgg.
[0224] Since the internal lines 262 (262a to 262¢) transmit
the control signals such as the clock CIk, data Dat, enable
Enb, the COF 22g does not require formation or arrangement
of the COF lines 74¢ for control signal lines. For this reason,
Distance A and Distance B in FIG. 50 can be shortened. As a
result, the size of the COF 22g can be reduced, which achieves
cost reduction.

[0225] Thelines for transmitting the control signals such as
the clock Clk, data Dat, enable Enb are configured to arrange
the bi-directional buffer 271 (271a, 2715) in the internal lines
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262 (262a to 262¢), and the bi-directional buffer 271 supports
hysteresis input. Accordingly, a waveform is adjusted to
adjust a delay time. For this reason, synchronous control of
gate signal lines 17 on a display screen is easy to realize. Since
synchronization with a delay circuit 485 in FIG. 13 is easy to
realize, the image quality can be enhanced.

[0226] FIG. 9illustrates a configuration in which a plurality
of driver input terminals 73 (7342, 7362) are arranged for
each of driver input terminals 73 (7341, 73b1), and these
driver input terminals are wire-connected through internal
lines 262. For example, two driver input terminals Sla (7351,
73b62) are formed, and the driver input terminal Sla (7351)
and the driver terminal S1a (7352) are electrically connected
through a corresponding one of the internal lines 262. Simi-
larly, for example, two driver input terminals Sla (73a1,
73a2) are formed, and the driver input terminal Sla (73al)
and the driver terminal S1a (7342) are electrically connected
through a corresponding one of the internal lines 262.

[0227] In addition, driver input terminals S34 and S2b are
electrically connected through a COF line 74/1. The driver
input terminals S2b and S3b are electrically connected
through a COF line 74/2.

[0228] With the configuration, a control signal can be sup-
plied to the plurality of driver input terminals S2b and S35 by
a COF line 74a1 which supplies a control signal to a gate
driver IC 12. In addition, a voltage can be supplied to the
driver input terminals S25 and S35 by a COF line 74¢1 which
supplies a control signal to a gate driver IC 12.

[0229] In an EL display illustrated in FIG. 9, a gate signal
output circuit 534 and a gate signal output circuit 535 are
formed or arranged in the gate driver IC 12. The following are
connected to each of the gate signal output circuits 53 (534,
53b): control terminals (SEL1, SEL2); and two off voltage
input terminals (Voffl, Voff2); and a single on voltage input
terminal (VonA for the gate signal output circuit 53¢, and
VonB for the gate signal output circuit 535). The SEL termi-
nals (SEL1, SEL2) are pulled down. The SEL terminals are
logic terminals for switching between a three-value drive of
gate voltages and a two-value drive of gate voltages. The
three-value drive of gate voltages and the two-value drive of
gate voltages are described later with reference to FIGS. 21,
22A,22B, 20A, 20B, 28, 29, etc.

[0230] An on voltage and an off voltage to be applied to
gate signal lines 17 are output from driver output terminals 72
of the gate driver IC 12. The driver output terminals 72 and
connection terminals 71 are electrically connected through
COF lines 74e formed in a COF 22g.

[0231] Lines which connect between two or more connec-
tion terminals 75 (75a, 756) such as a clock CLK terminal, a
data Dat terminal, on a Von voltage terminal are connected to
a driver input terminal 735 and a driver input terminal 73a
(the lines are hereinafter referred to as “serial connection
lines”, and are for example, in FI1G. 50 later referred to, a line
from a COF line 74a via a COF line 745 to a COF line 74¢, or
aline from a panel line 91a via a COF line 74a via a COF line
74b via a COF line 74c to a panel line 915).

[0232] The driver input terminal 73a and the connection
terminal 75a are electrically connected through the COF line
74a formed in the COF 22g. In addition, the driver input
terminal 735 and a connection terminal 7556 are electrically
connected through the COF line 74¢ formed in a COF 22g.
[0233] As illustrated in each of FIG. 7 and FIG. 50, the
driver input terminals 73 and the driver input terminals 735
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are electrically connected through the COF line 745 (in FIG.
7) or T4¢ (in FIG. 50) formed in the COF 22g.

[0234] Operation terminals 76 of a gate driver IC 12 are
arranged or formed between (1) driver output terminals 72 and
driver input terminals 73a, or (ii) the driver output terminals
72 and driver input terminals 73b. Alternatively, operation
terminals 76 are arranged or formed between the both, that is,
between (i) driver output terminals 72 and driver input termi-
nals 73a, or (ii) the driver output terminals 72 and driver input
terminals 735.

[0235] The following are formed in the COF 22g: COF
connection lines (74a, 74b, 74c) to be serial connection lines
are formed; and a COF connection line 74e for transmitting an
on voltage (Von) and off voltages (Voff1, Voff2) from the gate
driver IC 12 to the gate signal line 17.

[0236] A COF connection line 74d is arranged or formed
either between a COF connection line 74e and a COF con-
nection line 74c¢, or between a COF connection line 74a and
the COF connection line 74e. Thus, the COF connection line
74d does not have any intersection parts with the COF con-
nection line 74e, the COF connection line 74a, the COF
connection line 745, and the COF connection line 74c.
Accordingly, even when the COF 22g is wired at one side, the
COF connection line 74d can be easily formed.

[0237] Furthermore, it is easy to layout a pattern on the
COF connection line 74d from the panel side (on which the
panel lines 91 (914, 915) are formed) so that a voltage can be
applied to the COF lines 744.

[0238] As described above, the terminals (such as the SEL
terminals) connected to the COF connection line 744 do not
need to be connected in serial connection. For this reason, it is
possible to reduce the number of COF lines 74a, 74b, and 74¢
to be the serial connection lines.

[0239] With the configuration disclosed above, it is pos-
sible to shorten or reduce Distance B, Distance A, Distance C,
and Distance D explained with reference to FIG. 50. Accord-
ingly, it is possible to reduce the size of the COF 22g and also
reduce the size of the gate driver IC 12, and to thereby reduce
the cost of the EL display.

[0240] InFIG.13,R denotes aresistor. Thelogic of SELs is
a pull-down state. Needless to say, the resistor R may be
formed inside the gate driver IC 12.

[0241] As illustrated in FIG. 10, control signal lines for
input to a gate driver IC 12 and COF lines 74 (744 to 74e) as
voltage lines are pattern-formed in serial connection. In other
words, they are formed to be serial connection lines.

[0242] On a panel board 31, panel lines 91 (91a (91al),
915(9151)) are formed or patterned. The panel lines 91 are
power supply lines such as an on voltage Von, off voltages
Voff, an anode voltage Vdd, and a cathode voltage Vss, and
control lines such as Clk, Enb, etc.

[0243] The Von denotes an on voltage to be applied to the
gate signal line 17, Voff denotes an off voltage to be applied to
the gate signal line 17, Vec is a ground voltage Vgg of the
power supply of a logic circuit to be used in the gate driver IC
12, and Vgg is a ground voltage of the logic terminal.
[0244] The panel line 9141 located innermost of the panel
line 91a and the panel line 9151 located innermost of the
panel line 916 are lines to which a voltage Vce or a voltage
Vgg is applied. The voltage Ve or the voltage Vgg means a
setting voltage of the logic terminal in a broad sense.

[0245] However, a voltage to be applied to the panel lines
9141 and 9142 may be avoltage Von or a voltage Voff. In other
words, the voltage to be applied may be a constant voltage
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fixed in a certain period. The voltage Von or the voltage Voff
is subject to a level shift process or a level down process at a
level transform circuit in the driver IC 12, and the resulting
voltage can be used as a voltage level signal for logic setting
of the gate driver IC 12.

[0246] An input control line 261¢ branches from the panel
line 91al. The input control line 261a is connected to a
connection terminal 75¢ of a COF 22g. The connection ter-
minal 75¢ is a terminal to which a control voltage at a logic
level is to be applied. The control voltage at the logic level is
asignal voltage for logic setting. For example, a voltage at or
above a first predetermined voltage is assumed to be Level H
of the logic, and a voltage below the first predetermined
voltage is assumed to be Level L. An operation terminal 76
and the connection terminal 75¢ of the gate driver IC 12 are
electrically connected to the COF connection line 74d.
[0247] An input control line 2615 branches from the panel
line 9151. The input control line 2615 is connected to the
connection terminal 75¢ of the COF 22g. The operation ter-
minal 76 and the connection terminal 75¢ of the gate driver IC
12 are electrically connected to the COF connection line 744.
The operation terminal 76 is arranged between the connection
terminal 71 of the gate signal line 17 and a driver input
terminal 73a of the gate driver IC 12.

[0248] The panel line 91a is connected to the COF line 74a
of the COF 22g through a connection terminal 75q at the
upper part of the drawing sheet. The COF line 74a is con-
nected to the driver input terminal 73a. The driver input
terminal 73a and a driver input terminal 735 are electrically
connected through the COF line 744.

[0249] As described above, on the gate driver 1C 12, a
plurality of driver input terminals 73 (73a, 735) are arranged
or formed fora voltage of one kind and a control signal of one
kind.

[0250] The driver input terminal 736 and the connection
terminal 755 are electrically connected through the COF line
74c¢. The connection terminal 755 is connected to the panel
line 915.

[0251] As described above, they are formed or arranged in
serial connection to the panel line 91a, the connection termi-
nal 75a, the COF line 74a, the driver input terminal 734, the
COF line 745, the driver input terminal 735, the COF line 74c,
the connection terminal 755, and the panel line 915. In other
words, they are connected by the serial connection lines.
[0252] FIG. 11 is a diagram illustrating a state in which a
plurality of flexible boards 22g (22g1, 22g2) are mounted on
a panel board 31. The flexible board 22g1 and the flexible
board 22g2 are electrically connected through a panel line
914. The panel line 914 is formed at the same time when gate
signal lines 17 and source lines 18 are formed. In addition,
they are made of a material identical or similar to the mate-
rials of the gate signal lines 17 and the source signal lines 18.
[0253] A voltage and a control signal from a driver circuit
(not illustrated) are applied from a voltage and signal input
unit 101 to a panel substrate 31, and are then applied to the
flexible board 22¢1 through a panel line 91a, and are then
applied to a driver input terminal 73a of a gate driver IC 124.
The voltage and signal input unit 101 is connected to a source
print board 23. The voltage and the signal are supplied from
the source print board 23 to the COF 22g through the voltage
and signal input unit 101.

[0254] The voltage and the control signal from the flexible
board 22g1 are applied to the flexible board (COF) 22g2
through the panel line 915, and are then applied to a gate
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driver IC 124. The voltage and the control signal from the
flexible board (COF) 22g2 are applied to a next flexible board
(COF) 2243 (not illustrated) through a panel line 91c. As
described above, the voltage and the control signal are con-
nected in serial connection to a plurality of flexible boards
(COF) 22g through the panel line 915.

[0255] FIG. 12 is a diagram illustrating a COF 22g1 on
which a gate driver C12 disclosed here is mounted. A panel
line 91a is connected to a COF line 74a through a connection
terminal 75a. The COF line 744 is connected to a driver input
terminal 735, and a driver input terminal 73a and the driver
input terminal 735 are electrically connected through a COF
line 74¢. The driver input terminal 735 and a connection
terminal 75b are electrically connected through a COF line
74b. A panel line 915 is connected to the connection terminal
755, and the panel line 915 is electrically connected to a
connection terminal 75¢ of a COF 22g2 located next.

[0256] A voltage Vce (a logic voltage of a driver IC) is
applied to input control lines 261. In other words, a logic
voltage (normally, a voltage Vee or Vgg) to be applied to the
connection terminal 75¢ is applied to the panel line 91a. The
connection terminal 75¢ and an operation terminal 76 are
electrically connected through a connection line 74d. A logic
voltage is applied to lines (91a1, 9151) located innermost of
the panel line 91. The logic voltage is applied to an operation
terminal 76 connected to the COF connection line 74d.
[0257] As illustrated in FIG. 12, SEL terminals (SELI,
SEL2. SEL3, SEL4) are connected to the COF line 74. The
SEL terminals are terminals for setting a selection between a
two-value drive of gate voltages and a three-value drive of
gate voltages of the gate driver IC 12. The SEL terminals are
pulled down to Vgg by a resistor R formed in the gate driver
IC12.

[0258] Inastate where one or more of the SEL terminals is
open (no voltage is applied thereto), the logic is L. In the case
of L, atwo-value drive of gate voltages (F1G. 20A) is set. The
logic is H in a state where a voltage Vcc is applied to one or
more of the SEL terminals. In the case of H, a three-value
drive of gate voltages (FIG. 20B) is set.

[0259] More specifically, an array pattern is laid out so that
a voltage is applied to operation terminals 76 through the
input control lines 261, or a pattern (not wire-connected) is
laid out so that the operation terminals 76 is open without
applying a voltage to the operation terminals 76. With this
configuration, it is possible to determine logic levels of the
SEL terminals (SEL1 to SEL4). Based on these logic levels,
it is possible to set or determine which one of a two-value
drive of gate voltages or a three-value drive of gate voltages is
performed by each of gate signal output circuits 53 (534, 535,
53¢, 534).

[0260] As illustrated in each of FIGS. 8A, 8B, and 12,
inbetween the driver input terminal 73« and the driver input
terminal 735, the following exist: parts connected through the
COF line 74¢ formed on the COF 22g; and parts connected
through the internal lines 262 of the driver IC 12.

[0261] The internal lines 262 constitute an internal line
pattern of the gate driver IC 12. It electrically connects the
driver input terminal 73a and the driver input terminal 734.
[0262] FIG. 13 is a diagram illustrating a gate driver IC 12
in an EL display (EL display panel) according to the present
disclosure. Four gate signal output circuits 53 (53¢, 535, 53¢,
53d) are formed or arranged in the gate driver 1C 12.

[0263] In each of the gate signal output circuits 53 (53a,
535, 53¢, 53d), the following are arranged or formed: an input
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(application) terminal of an on voltage (Von); a data input
(Dat) terminal; an enable (Enb) terminal; and a clock (Clk)
terminal. A terminal (UD terminal) which inverses a vertical
scanning direction is shared by these four gate signal output
circuits 53.

[0264] These SEL terminals are arranged corresponding to
the respective gate signal output circuits 53 (534, 535, 53¢,
53d). Each of the SEL terminals is a terminal for setting or
operating a two-value drive of gate voltages and a three-value
drive of gate voltages. In a broad sense, the SEL terminals are
terminals for switching or controlling drive modes of the gate
signal output circuits 53 (53a, 535, 53¢, 53d). Accordingly,
the drive methods are not limited to the two-value drive of
gate voltages and the three-value drive of gate voltages. For
example, each of the SEL terminals may be a terminal for
setting a selection of one of the four value voltages which are
avoltage Vonl, a voltage Von2, avoltage Voff1, and a voltage
Voff2.

[0265] The gate signal output circuit 53a is set to the three-
value drive of gate voltages by setting the SEL1 terminal to
Logic “H”, and the gate signal output circuit 535 is set to the
three-value drive of gate voltages by setting the SEL2 termi-
nal to Logic “H”. The gate signal output circuit 53¢ is set to
the three-value drive of gate voltages by setting a SEL3 ter-
minal to Logic “H”, and the gate signal output circuit 534 is
set to the three-value drive of gate voltages by setting a SEL4
terminal to Logic “H”. It is to be noted that the settings of
Logic “H” and “L” may be inversed.

[0266] FIG. 13 illustrates an alternative configuration in
which two SEL terminals are arranged instead, logic signals
applied to the two SEL terminals are decoded, and one of the
four gate signal output circuits 53 (53a, 535, 53¢, 534d) is
selected. For example, assuming that these two SEL terminals
are a SEL0 terminal and a SEL1 terminal, in the case of
(SELO, SEL1)=(L, L), the gate signal output circuit 53a is set
to the three-value drive of gate voltages, and the gate signal
output circuits 535, 53¢, and 53d are set to the two-value drive
of gate voltages. Alternatively, assuming that these two SEL
terminals are a SEL0 terminal and a SEL1 terminal, in the
case of (SELO, SEL1)=(L, H), the gate signal output circuit
534 1s set to the three-value drive of gate voltages, and the gate
signal output circuits 53a, 53¢, and 534 are set to the two-
value drive of gate voltages. Alternatively, assuming that
these two SEL terminals are a SEL0 terminal and a SEL1
terminal, in the case of (SEL0, SEL1)=(H, L), the gate signal
output circuit 53¢ is set to the three-value drive of gate volt-
ages, and the gate signal output circuits 53a, 535, and 53d are
set to the two-value drive of gate voltages. Alternatively,
assuming that these two SEL terminals are a SEL0 terminal
anda SEL1 terminal, in the case of (SEL0, SEL1)=(H, H), the
gate signal output circuit 534 is set to the three-value drive of
gate voltages, and the gate signal output circuits 53a, 535, and
53¢ are set to the two-value drive of gate voltages. With this
configuration, it is possible to reduce the number of SEL
terminals.

[0267] The one for which the three-value drive of gate
voltages is performed is 174 gate signal line a connected to a
transistor for writing a video signal to a pixel 16. Even when
a plurality of gate signal lines are formed or arranged in the
pixel 16, the gate signal line connected to the transistor for
applying the video signal is identified solely as a gate signal
line 17a. In other words, even when a plurality of gate signal
driver circuits are formed in the gate driver IC 12, one of them
can be set to be subject to the three-value drive of gate volt-
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ages, and the other gate signal driver circuit may be subject to
the the two-value drive of gate voltages.

[0268] For example, when eight gate signal driver circuits
are arranged or formed on the gate driver IC 12, the number of
SEL terminals may be three, and a decoder (3-8 decoder) for
selecting one of eight 3-bit gate signal line driver circuits may
be configured.

[0269] As described above, in the present disclosure, the
SEL terminals make it possible to switch between the two-
value drive of gate voltages and the three-value drive of gate
voltages independently or indivisualy for the gate signal out-
put circuits 53 (53a, 535, 53¢, 53d) corresponding respec-
tively to the gate signal lines.

[0270] In the present disclosure, the gate signal line 17
connected to the transistor for writing a video signal is driven
by a both-side drive (performed by two gate driver ICs 12
arranged right and left of a display screen 25). The other gate
signallines for which fast slew rate is notrequired is driven by
a one-side drive (performed by one of the gate driver 1Cs 12
arranged right and left of the display screen 25).

[0271] In each of the EL display illustrated in FIGS. 8A,
8B, and 12, the operation terminals 76 are arranged or formed
on or near a side (a long side of the driver IC) on which driver
output terminals 72 are formed. However, the present disclo-
sure is not limited thereto. For example, as illustrated in FIGS.
8A and 8, the operation terminals 76 may be formed on or
near a short side of the gate driver IC 12. Alternatively, the
operation terminals 76 may be formed on a side (a long side
of the driver IC) on which the driver input terminals 73a and
73b are formed. The operation terminals 76 may be arranged
between the driver output terminals 72 and the driver input
terminals 73 (73a, 73b). By arranging the operation terminals
76 between the driver output terminals 72 and the driver input
terminals 73 (73a, 73b), logic setting can be performed easily
through the panel lines 91al and 9151 or the input control
lines 261 branching from the panel lines 9141 and 9141.
[0272] The EL display according to this embodiment con-
nects control signal lines for logic control, etc. from the panel
side (on which the panel line 91 is formed) to the operation
terminals 76. With this configuration, the number of COF
lines 74 (74a, 74b, T4c) is reduced. In a conventional EL
display, all of control signal lines and power supply lines need
to be formed in serial connection. Thus, as illustrated in FIG.
50, there is a problem that Distance A, Distance B, and Dis-
tance D are long. On the other hand, in the EL display accord-
ing to this embodiment, the control signal lines connected to
the operation terminals 76 do not form COF lines 74 (74a,
74b, 74c¢). For this reason, the number of COF lines 74 can be
reduced, Distance A, Distance B, and Distance D are short-
ened, and the size of the COF and the size of the driver IC can
be reduced.

[0273] In addition, input control lines 261 are formed to
branch from lines to which predetermined voltages (e.g. a
logic voltage Vce, a ground voltage Vgg) are applied from the
panel lines 91 (91a, 915). In a configuration according to a
wiring layout design for forming an array pattern, voltages
corresponding to logics to be set are applied to the operation
terminals 76. With this configuration, Distance C for forming
the panel lines 91 (91a, 915) in FIG. 50 is shortened. For this
reason, the frame of the panel can be made smaller.

[0274] Although the above descriptions have been given of
the gate driver 1C 12 and the COF 22g, needless to say, the
same descriptions can also apply to the source driver I1C 14
and the COF 22s.
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[0275] Of course, the above embodiments are also appli-
cable to other embodiments in the present disclosure. In addi-
tion, the above embodiments can, not to mention, be com-
bined with other embodiments.

[0276] FIG. 13 is a diagram illustrating a gate driver IC
according to another embodiment of the present disclosure. A
UD terminal (for setting a scanning direction of a shift regis-
ter 51) thatis a control terminal for logic setting is arranged or
formed between driver input terminals 73a and driver output
terminals 72, to which serial connection lines are connected.
[0277] SEL terminals (for setting a two-value drive of gate
voltages and a three-value drive of gate voltages of a gate
signal output circuit 53) that are control terminals for logic
setting are arranged or formed between driver input terminals
73b and the driver output terminals 72, to which serial con-
nection lines are connected.

[0278] FIG. 15 is a diagram illustrating a gate driver IC
according to another embodiment of the present disclosure.
SEL terminals which are control terminals for logic setting
are arranged or formed between driver input terminals 73a
and driver output terminals 72 to which serial connection
lines are connected.

[0279] A UD terminal that is a control terminal for logic
setting is arranged or formed between driver input terminals
73b apply voltages (a voltage Von, a voltage Voff) and the
driver output terminals 72 to which serial connection lines are
connected.

[0280] FIG. 15 illustrates a configuration in which the
respective gate signal output circuits 53 (534, 535, 53¢, 53d)
are provided with respectively different voltages of Voffl
(Voffla to voffld) and Voff2 (Voff2a to voff2d). The voltage
Voffla and a voltage Voff2a are supplied to the gate signal
output circuit 53a. Accordingly, when the gate signal output
circuit 53a performs a three-value drive of gate voltages, a
voltage VonA, a voltage Voffla, and the voltage Voff2a are
output.

[0281] Likewise, when the gate signal output circuit 535
performs a three-value drive of gate voltages, a voltage VonB,
a voltage Voff1b, and a voltage Voff2b are output. When the
gate signal output circuit 53¢ performs a three-value drive of
gate voltages, a voltage VonC, a voltage Vofflc, and a voltage
Voff2¢ are output. When the gate signal output circuit 534
performs a three-value drive of gate voltages, a voltage VonD,
a voltage Voffld, and a voltage Voff2d are output.

[0282] The other details are the same as in FIG. 13 and the
above embodiments, and thus the same descriptions are not
repeated.

[0283] FIG. 16 is a diagram illustrating a gate driver IC
according to another embodiment of the present disclosure.
SEL terminals for logic setting or operation setting are con-
nected to connection terminals 75¢, and gate signal lines 17
are connected to connection terminals 71. A UD terminal for
logic setting or operation setting is connected to connection
terminal 75¢. Voltages Voff (Voffl, voff2) are each applied to
a connection terminal 75a or 75b.

[0284] In addition, a COF line 74a, a COF line 74c¢ (not
illustrated), and a COF line 74 constitute a group of serial
connection lines. The connection terminal 75a of one of the
SEL terminals for logic setting or operation setting is con-
nected or arranged between the connection terminals 71 of
the gate signal lines 17 and the connection terminals 75a. The
connection terminal 75¢ of the UD terminal for logic setting
or operation setting is connected or arranged between the
connection terminals 71 of the gate signal lines 17 and the



US 2015/0262528 Al

connection terminals 755. When a logic voltage is applied to
the operation terminals 76, or a pull-up or a pull-down is
performed in the gate driver IC C12, no voltage is applied to
the operation terminals 76 so as to keep the operation termi-
nals 76 open.

[0285] FIG. 17 illustrates a configuration in which an input
control line 261a branches from a panel line 91a1 of a panel
line 91a. It is assumed that, for example, a logic voltage Vec
is applied to the input control line 2614 as a branch. The input
control line 261« is connected to operation terminals 76a.
[0286] An input control line 2615 branches from a panel
line 91a2 of the panel line 91a. It is assumed that, for
example, a logic voltage Vgg is applied to the input control
line 2615 as a branch. The input control line 2615 is con-
nected to operation terminals 76b.

[0287] With this configuration, the operation terminals 765
to which the ground voltage Vgg is applied have a logic level
of L. The operation terminals 76a to which the logic voltage
Ve is applied have a logic level of H.

[0288] The operation terminals 76 (76a, 765) are terminals
for defining or setting modes, operations, and actions of gate
signal output circuits 53 (53a to 53d) in a gate driver IC 12.
The logic levels (H, L) applied to the operation terminals 76
set actions of the gate driver IC 12.

[0289] Inthe configuration of FIG. 17, the input control line
261a and the input control line 2615 are lines formed on a
panel. In addition, there are intersection parts between the
input control line 2614 and the input control line 2615. How-
ever, the intersection parts between the input control line
2614 and the input control line 2615 are few, and thus do not
reduce a yield of panels. The other details are the same as in
the above embodiments of the present disclosure, and thus the
same descriptions are not repeated.

[0290] In FIG. 18, a voltage Voff2 is applied to a driver
input terminal 73a. A voltage Voff1 is applied to a driver input
terminal 735, and a voltage Vonl1 is applied to a driver input
terminal 73c.

[0291] The voltage Von applied to the driver input terminal
73cis used as a voltage of Logic H. The voltage Voff applied
to the driver input terminal 735 is used as a voltage of Logic
L.

[0292] The driver input terminal 73¢ is connected to an
internal line 262¢. The driver input terminal 73 is connected
to an internal line 262b. The internal line 262¢ becomes a
voltage of Logic (logic level) H, and is output to terminals H4
to H1 of'a gate driver IC 12. An internal line 2625 becomes a
voltage of Logic (logic level) L, and is output to terminals L5
to L1 of the gate driver IC 12. Operation terminals C8 to C1
are the operation terminals 76.

[0293] As a connection denoted as “A” in FIG. 18, by
short-circuiting the terminal L5 and the operation terminal
C8, a logiclevel of L is applied to the operation terminal C8.
Accordingly, a gate signal output circuit 534 is set to an action
corresponding to the logic level of the operation terminal C8.
[0294] Likewise, asaconnectiondenotedas “B”inFIG. 18,
by short-circuiting the terminal H5 and the operation terminal
C7,alogic level of H is applied to the operation terminal C7.
Accordingly, the gate signal output circuit 53¢ is set to an
action corresponding to the logic level of the operation ter-
minal C7.

[0295] As a connection denoted as “C” in FIG. 18, by
short-circuiting the terminal L5 and the operation terminal
C6, a logic level of L is applied to the operation terminal C6.
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Accordingly, a gate signal output circuit 535 is set to an action
corresponding to the logic level of the operation terminal C6.
[0296] As a connection denoted as “D” in FIG. 18, by
short-circuiting the terminal L1 and the operation terminal
C1, a logic level of L is applied to the operation terminal C1.
Accordingly, a gate signal output circuit 534 is set to an action
corresponding to the logic level of the operation terminal C1.
[0297] As described above, an EL display according to this
embodiment is configured to perform a method for setting the
logic levels of the operation terminals 76 through the internal
lines 262 (2625, 262¢).

[0298] In other words, in each of the embodiments illus-
trated in FIGS. 12 and 17, it is possible to reduce the number
of serial connection lines on the COF 22¢g by forming the
input control lines 261 on the panel. As a result, itis possible
to reduce the size of the gate driver IC 12, reduce the size of
the COF 22g, and reduce cost of the EL display (EL display
panel).

[0299] As illustrated in each of FIGS. 8A, 8B, and 12, it is
possible to reduce the number of serial connection lines by
forming the internal lines 262 in the gate driver IC 12. As a
result, it is possible to reduce the size of the COF, and reduce
the cost of the EL display (EL display panel).

[0300] FIG. 19 illustrates a configuration in which a plural-
ity of driver input terminals 73 (7342, 7352) are arranged for
per driver input terminal 73 (73al, 7361), and these driver
input terminals are wire-connected through an internal line
262. For example, the driver input terminals 73 (7351, 7352)
are formed as input terminals of two driver input terminals
Von2, and the driver input terminals 7351 and the driver input
terminals 7352 are electrically connected through a corre-
sponding one of the internal lines 262.

[0301] Similarly, for example, the driver input terminals 73
(73b1,73b2) are formed as input terminals of two driver input
terminals, 73 and the driver input terminals 7351 and the
driverinput terminals 7352 are electrically connected through
a corresponding one of the internal lines 262.

[0302] Inaddition, some of the driver input terminals 7342
are electrically connected through a COF line 74/1. In addi-
tion, some of the driver input terminals 73a1 are electrically
connected through a COF line 7472. Similarly, some of the
driverinput terminals 7352 are electrically connected through
a COF line 74f1. Some of the driver input terminals 7351 are
electrically connected through a COF line 7472.

[0303] With this configuration, a plurality of Von1 voltages
can be supplied to the driver input terminals 7341 and 7342
through a COF line 74a1 which supplies the voltages Vonl1 to
the gate driver IC 12. With this configuration, a plurality of
voltages Von2 can be supplied to the driver input terminals
7342 and 73¢1 through a COF line 7442 which supplies the
voltages Von2 to the gate driver IC 12.

[0304] Inaddition, a plurality of voltages Vonl can be sup-
plied to the driver input terminals 7361 and 7352 through a
COF line 74¢1 which supplies the voltages Vonl to the gate
driver IC 12. In addition, a plurality of voltages Von2 can be
supplied to the driver input terminals 7351 and 7352 through
a COF line 7452 which supplies the voltages Von2 to the gate
driver IC 12.

[0305] Although this embodiment has been described
regarding the driver input terminals, the present disclosure is
not limited thereto. For example, the embodiment in FIG. 19
or the technical idea can of course be applied also to control
signal lines.
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[0306] Although the above embodiments have been
described regarding the control signals of the driver input
terminals, the present disclosure is not limited thereto. For
example, voltage supply lines explained in FIG. 19 may of
course be combined therewith.

[0307] Needless to say, the above embodiments are also
applicable to other embodiments in the present disclosure. Of
course, the above embodiments can be combined with other
embodiments.

[0308] Anoutput waveform in FIG. 20B can be output from
an output terminal of the gate driver IC 12. Output voltages
are three voltages of off voltages (Voffl, Voff2), and an on
voltage (Von). Since the three voltages are output, this drive is
referred to as a three-value drive of gate voltages. Otherwise,
it is referred to as a gate over drive.

[0309] Asillustrated in FIG. 20A, a drive method using two
voltages of an off voltage (Voff1) and an on voltage (Von) is
referred to as a normal drive of gate voltages or a two-value
drive of gate voltages.

[0310] The two-value drive of gate voltages (FIG. 20A) or
the three-value drive of gate voltages (FIG. 20B) is deter-
minedbased ona logic voltage to be applied to SEL terminals.
[0311] The voltage Von is a voltage for turning on a tran-
sistor 11 of a pixel 16. The voltages Voffl and Voff2 are
voltages for turning off the transistor 11 of the pixel 16. More
specifically, the voltage Von ranges from 15 (V) to 30 (V)
inclusive. The voltage Voff2 ranges from -15 (V) to -8 (V)
inclusive. The voltage Voffl ranges from -8 (V) to =3 (V)
inclusive.

[0312] FIG. 21 is a diagram illustrating a three-value drive
of gate voltages. A period Ta in which an on voltage (Von) is
output is an nH period (n is an integer of 1 or larger, and H is
a horizontal scanning period or a selection period of a pixel
row). A period Tb in which a Voff2 is applied is a 1H period.
Inaddition, 1F (F is a frame period or a field period)=Ta+Tb+
Tc is satisfied.

[0313] Ineach of FIG. 21, FIGS. 22A and 22B, and FIGS.
20A and 20B, a two-value drive of gate voltages and the
three-value drive of gate voltages are written assuming that
transistors 11 are n-channel transistors. When the transistors
11 are p-channel transistors, the polarity of each of signal
waveforms is inverted.

[0314] Eachof FIGS. 22A and 22B is a diagram illustrating
an on voltage Von, and shows an example of the two-value
drive of gate voltages.

[0315] As illustrated in FIG. 22A, an on voltage VonA of a
gate signal output circuit 53a is set in a voltage circuit E1
outside a COF. The voltage circuit E1 is a switching power
supply circuit, a regulator circuit, or the like. The voltage
circuit E1 outputs a voltage Von of the gate signal output
circuit 53a. An on voltage VonB of a gate signal output circuit
53b1is set in a voltage circuit E2 outside the COF. The voltage
circuit F2 is a switching power supply circuit, a regulator
circuit, or the like. The voltage circuit E2 outputs a voltage
Von of the gate signal output circuit 535. Von terminals are
formed or arranged at least two positions on a gate driver IC
12.

[0316] As illustrated in F1G. 22B, it is possible to vary the
amplitude of a voltage to be applied to gate signal lines 17 by
setting the magnitudes of voltages Von (Vonl, Von2). In FIG.
22B, the upper half thereof shows the voltage Vonl denoting
an on voltage, and the lower half shows the voltage Von2
denoting an off voltage. Vonl<von2 is satisfied. These volt-
age settings can be performed by the respective gate signal
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output circuits 53 (53a, 534). The application time of a volt-
age Von is assumed to be an nH (n is an integer of 1 or larger),
and n can be varied by a controller (not illustrated).

[0317] As in the case of the voltages Von (Vonl, Von2),
voltages Voff (Voff1, Voff2) can also be varied or adjusted by
the respective gate signal output circuits 53 (53¢, 535). These
configurations are the same as in FIGS. 22A and 22B, and
thus the same descriptions are not repeated.

[0318] Although the voltages Von (Vonl, Von2) and volt-
ages Voff (Voffl, Voff2) can be varied or adjusted by the
respective gate signal output circuits 53 (53a, 53b) in each of
FIGS. 22A and 22B, and FIGS. 20A and 20B, the present
disclosure is not limited thereto. For example, among the
voltages Von (Vonl, Von2) in the plurality of gate signal
output circuits 53 (53a, 53b), an arbitrary one or more of the
plurality of voltages Von may be varied, adjusted, or set. In
addition, either the voltage Voff1 or the voltage Voff2 may be
varied, adjusted, or set.

[0319] FIG. 21 is a diagram illustrating the three-value
drive of gate voltages. A voltage Von is applied to a pixel row
selected by a shift register 51 in a horizontal scanning (1H)
period (Period Ta: a pixel row selection period) or in a longer
period. An application period Tb of a voltage Voff2 is a 1H
period. A voltage Voffl is applied in Period Tc, and a voltage
Voffl is applied and retained in Period Ta and periods other
than Period Tb.

[0320] The application period Ta of the voltage Von is an
nH period (n is an integer of 1 or larger) in which synchroni-
zation with a Clk signal is realized. The three-value drive of
gate voltages in FIG. 21 is performed on gate signal lines 17a
in FI1G. 49, gate signal lines 17a illustrated in FIG. 48, and
gate signal lines 17a in FIG. 44 to be described later. In other
words, the three-value drive of gate voltages is performed on
gate signal lines 17 to which transistors 11 for writing a video
signal to pixels 16 are connected.

[0321] The voltage Voff2 is applied in the 1H period (Pe-
riod Tb) in order to quickly stop selecting (turning off) pixels
selected for being applied with a video signal, after writing
the video signal thereto. In addition, the voltage Voffl is
retained (in Period Tc) in order to prevent a deep voltage
(Voff2) from being applied to the gate terminal of the transis-
tors 11 so as to prevent a change such as a Vt shift from
occurring and changing a transistor characteristic.

[0322] Asillustrated in FIG. 20A, in the two-value drive of
gate voltages, it takes long time t1 to change from the voltage
Vonto the voltage Voff1. The long t1 causes a leak of the video
signal written to the pixels in the period, resulting in a
crosstalk between vertically adjacent pixels.

[0323] As illustrated in FIG. 20B, when the three-value
drive of gate voltages is performed, it takes very short time 2
to change from the voltage Von to the voltage Voffl. Accord-
ingly, no leak of the video signal written to the pixels occurs,
and no crosstalk between vertically adjacent pixels occurs.
[0324] After an application period of the voltage Von, the
voltage Voff2 is applied in a 1H period or a period (Period Th)
shorter than the 1H period. After an application period of the
voltage Voff2, the voltage Voftl is applied to the gate signal
line 17 corresponding to the selected pixel row, and the gate
signal line is retained at the voltage Voff1 in a period (Period
Tc) before a next frame period in which a voltage Von is
applied.

[0325] Inthe case of the two-value drive of gate voltages (a
normal drive of gate voltages), there is no Period Tb as illus-
trated in FIG. 21, and thus no voltage Voff2 is applied to a
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selected pixel row. Accordingly, the voltage Von is applied in
the period (Period Ta) selected by the shift register 51; and, in
the period (Period Tc), the voltage Voffl is applied, the off
voltage is applied to the gate signal line 17, and the transistors
11 connected to the gate signal line 17 are retained in an off
state.

[0326] After an application period of the voltage Von, the
voltage Voff2 is applied in a 1H period or in a period shorter
than the 1H period. After an application period of the voltage
Voff2, the voltage Voffl is applied to the gate signal line 17
corresponding to the selected pixel row, and the gate signal
line 17 is retained at the voltage Voffl in a period before a next
frame period in which a voltage Von is applied.

[0327] 1t is to be noted that the two-value drive of gate
voltages and the three-value drive of gate voltages are set by
a logic signal to be applied to SEL (SEL1, SEL2) terminals.
As illustrated in each of FIGS. 20A and 20B, a gate signal
output circuit 53 is set to the mode of two-value drive of gate
voltages when the logic voltage to be applied to the SEL
(SEL1, SEL2) terminals is “L.”. When the logic voltage to be
applied to the SEL (SEL1, SEL2) terminals is “H”, the gate
signal output circuit 53 is set to the mode of three-value drive
of gate voltages.

[0328] As illustrated in F1G. 21, the voltage Voff2 applied
in Period Tb after Period Ta (the period in which the video
signal is written to the pixel row) reduces, to t2, the period for
atransition from the Von voltage application state to when the
Voff1 voltagelevel for turning off the transistors 11 is reached
as illustrated in FIG. 20B. As illustrated in FIG. 20A, in the
two-value drive of gate voltages, it takes long time t1 to
change from the Von voltage level to the Voff1 voltage level.
[0329] In the t1 period in the two-value drive of gate volt-
ages, the transistors connected to the gate signal lines 17 (174,
17b) are not in a completely off state, and thus, for example,
video signals written to the pixels 16 leak. On the other hand,
in the t1 period in the three-value drive of gate voltages, since
the applied voltage Voff2 reduces, to 12, the period for the
transition from the Von voltage level to the Voffl voltage
level, no video signals written to the pixels 16 do not leak.
Accordingly, no crosstalk, signal leak, etc. occur, which
enables generation of an excellent display image.

[0330] Inthe embodiment described with reference to FIG.
9, setting the SEL1 terminal to the “H” logic enables setting
of the gate signal output circuit 53a to the three-value drive of
gate voltages. Setting the SEL2 terminal to the “H” logic
enables setting of the gate signal output circuit 535 to the
three-value drive of gate voltages. As described above, in the
present disclosure, the SEL terminals enable a switch
between the two-value drive of gate voltages and the three-
value drive of gate voltages independently or indivisually for
the gate signal output circuits 53 corresponding respectively
to the gate signal lines 17.

[0331] The gate signal output circuit 53a is set to the three-
value drive of gate voltages by setting the SEL1 terminal to
the “H” logic, and the gate signal output circuit 535 is set to
the three-value drive of gate voltages by setting the SEL2
terminal to the “H” logic. The gate signal output circuit 53¢ is
set to the three-value drive of gate voltages by setting a SEL3
terminal to the “H” logic, and the gate signal output circuit
53dis set to the three-value drive of gate voltages by setting a
SEL4 terminal to the “H” logic.

[0332] FIG. 15illustrates a possible configuration in which
the SEL terminals are two terminals (SEL1, SEL2), the logic
signal applied to these two terminals is decoded for use in
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selecting one of the four gate signal output circuits 53 (534,
53b, 53¢, 53d). The three-value drive of gate voltages is
performed by the gate signal line 17 to which the transistor
which writes the video signal to the pixels 16. The gate signal
line 17 is only one of the gate signal lines 17 (17a, 175)
passing through each of the pixels. In other words, even when
the plurality of gate signal driver circuits are formed in the
gate driver IC 12, one of them can be set to be subject to the
three-value drive of gate voltages, and the other gate signal
driver circuit may be subject to the two-value drive of gate
voltages.

[0333] For example, when eight gate signal driver circuits
are arranged or formed on a single gate driver IC 12, the
number of SEL terminals may be three, and a decoder (3-8
decoder) for selecting one of the eight 3-bit gate signal line
driver circuits may be configured.

[0334] As described above, in the present disclosure, the
SEL terminals enable a switch between the two-value drive of
gate voltages and the three-value drive of gate voltages inde-
pendently or indivisually for the gate signal output circuits 53
corresponding respectively to the gate signal lines 17.

[0335] In the present disclosure, the gate signal line 17
connected to the transistors for wringing a video signal is
driven by a both-side drive (performed by the two gate driver
1Cs 12 arranged right and left of a display screen 25). The
other gate signal lines for which fast slew rate is not required
is driven by a one-side drive (performed by one of the gate
driver ICs 12 arranged right and left of the display screen 25).

[0336] In this embodiment of the present disclosure, the
both-side drive means a drive performed by the two gate
driver ICs 12 (124, 124) arranged right and left of the display
screen 25. However, this is anon-limiting example. The both-
side drive means any drive performed by the gate driver IC
12a. For example, the both-side drive includes a drive in
which two gate driver ICs (12a, 12b) are connected or
arranged at one side of a gate signal line 17.

[0337] Inother words, the both-side drive is a drive method
in which the single gate signal line 17a is driven by the
plurality of gate driver ICs 12 (12a, 124). Although descrip-
tions are given assuming that the gate signal line 17a is driven
by the gate driver ICs 12 (124, 125), this is a non-limiting
example. For example, the present disclosure covers a con-
figuration in which gate driver circuits (not illustrated) are
formed or arranged directly on a panel board 31 according to
a technique using TAOS, or a low or high temperature poly-
silicon, and the gate driver circuits drive gate signal lines 17.

[0338] Accordingly, the present disclosure covers a con-
figuration in which gate driver circuits are connected to both
sides of a single gate signal line 17. The present disclosure
further covers a configuration in which a gate driver IC 12 is
connected to one side of a single gate signal line 17, and a gate
driver circuit is connected to the other end. The present dis-
closure further covers a configuration in which two gate
driver circuits are connected to one side of a single gate signal
line 17.

[0339] The present disclosure is explained mainly taking,
as an example, amethod for applying a video signal voltage to
pixels 16 (a program voltage method). However, this disclo-
sureis a non-limiting example. A method for applying a video
signal current to pixels 16 (a program current method) is also
possible. A digital drive method, such as a PWM drive, for
causing pixels 16 to display the video signal in a flickering or
digitally flickering manner. Another drive method is also
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possible. The drive method may be a luminescence area varia-
tion drive in which a luminescence area represents a lumines-
cence intensity.

[0340] The PWM drive is, for example, a method in which
a voltage of a predetermined value is applied to pixels 16
through switch transistors 114 to turn on or off switch tran-
sistors 114, so thata video is displayed in grayscale according
to the number of bits corresponding to the grayscale.

[0341] Inaddition, the switch transistors 11d are controlled
to turn on and off to generate a belt-shaped black display
(non-display) on the display screen 25 so as to control the
amount of current flowing on the display screen 25.

[0342] FIG. 23 is a diagram for explaining a method for
driving an EL display according to the present disclosure. In
this disclosure, a gate driver IC 124 and a gate driver IC 125
are gate driver ICs having the same specifications. The gate
driver IC 12a and the gate driver IC 125 are arranged in line
symmetric with respect to the center axis of the display
screen. The gate driver IC 12a and the gate driver IC 126 are
different inlogics of UD terminals (terminals which set scan-
ning directions, not illustrated). In other words, the UD ter-
minal of the gate driver IC 12a is set to perform scanning in
Direction A, and the UD terminal of the gate driver IC 126 is
set to perform scanning in Direction B.

[0343] Two gate signal output circuits 53 (53a, 53b) are
arranged or formed in the gate driver ICs 12 (12a, 125). Al,
A2, A3, ... and Bl, B2, B3, . .. of the gate signal output
circuits 53 denote data units (referred to as blocks 141) whose
data is shifted according to a clock of a shift terminal (Clk
terminal).

[0344] The gate signal output circuit 53¢ of the gate driver
IC 12a drives a gate signal line 17a. The gate signal output
circuit 535 of the gate driver IC 124 drives a gate signal line
175.

[0345] In the gate signal output circuit 53a, Blocks Al and
B1 drive (control) pixels 16a, Blocks A2 and B2 drive (con-
trol) pixels 165, and Blocks A3 and B3 drive (control) pixels
16¢. The same applies to the succeeding blocks. In other
words, in the gate driver IC 124, an input of a clock (Clk)
shifts the pixel row selection position by a pixel row.

[0346] Inthe gate signal output circuit 535, Block Al drives
(controls) pixels 16a, Block B2 drives (controls) pixels 165,
and Block B2 drives (controls) pixels 16¢. The same applies
to the succeeding blocks. In other words, in the gate driver IC
124, an input of a clock shifts the pixel row selection position
by two pixel rows.

[0347] Accordingly, in order to cause the gate driver IC12a
and the gate driver IC 125 to select a pixel row in synchroni-
zation with each other, there is a need to cause the gate driver
1C 12b to operate at a clock speed that is the half of the clock
speed of the gate driver IC 12a.

[0348] The gate driver IC 17a of each pixel row is con-
nected to the gate signal output line 53a of the gate driver IC
12a. In addition, the gate signal line 17 passing through an
odd pixel row is connected to the gate signal output circuit
53aof the gate driver 12a, and the gate signal line 175 passing
through an even pixel row is connected to the gate signal
output circuit 535 of the gate driver 125. The gate signal line
175 of each pixel row is connected to the gate signal output
circuit 535 of the gate driver IC 12a.

[0349] With these connections, the gate signal line 17a of
each pixel row is subject to a both-side drive by (i) the gate
signal output circuit 53a of the gate driver [C 124 and (ii) the
gate signal output circuit 53« and the gate signal output circuit
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534 of the gate driver IC 12b. Accordingly, it is possible to
drive, at a high slew rate, the gate signal line 17a to which the
switch transistors 115 for applying a video signal to pixels are
connected.

[0350] The gate signal line 1756 is driven only by the gate
signal output circuit 535 of the gate driver IC 12a. However,
the switch transistor 114 does not require fast on and off
actions. Accordingly, it is possible to realize practically suf-
ficient characteristics by performing the one-side drive only
by the gate signal output circuit 535 of the gate driver IC 12a.

[0351] Thegatedriver IC 12a drives the gate signal line 174
and the gate signal line 175. The gate driver IC 125 drives only
the gate signal line 174. The gate driver IC 12¢ and the gate
driver IC 12bhave basically the same configurations. Accord-
ingly, the number of gate driver ICs 125 arranged right of or
connected to a display screen 25 may be the half of the
number of gate driver ICs 12a arranged left of or connected to
the display screen 25. For this reason, compared to a conven-
tional EL display, the number of gate driver ICs 12 (124, 1256)
can be reduced, which enables cost reduction.

[0352] For example, in the EL display (EL display panel)
illustrated in FIG. 24, the number of gate driver ICs 124
arranged left of a display screen 25 is four, and the number of
gate driver ICs 125 arranged right of the display screen 25 is
two that is the half of four.

[0353] FIG. 25 illustrates a wire-connection or a connec-
tion state of gate signal lines 17 (174, 175) in FIG. 24. In FIG.
25, the gate driver IC 125 is connected to the gate signal line
17a. The gate driver ICs 12a (12al, 1242) are connected to
the gate signal line 17a and the gate signal line 175. The gate
signal line 17a and the gate signal line 175 receive an on
voltage and an off voltage applied thereto.

[0354] The gate driver IC 12a and the gate signal line 176
are [Cs having basically the same specifications although they
are different in state of connections of control signal lines etc.
(as illustrated in FIG. 26 etc.). The gate driver IC 125 drives
the gate signal line 17a which needs to be subject to a both-
side drive. The gate driver ICs 124 (12a1,1242) are connected
to pixels. The gate driver IC 12a drives all gate signal lines 17
(17a, 17b). In other words, the gate driver ICs 12q drive the
gate signal lines 17a which need to be subject to a both-side
drive and the gate signal lines 175 to be subject to a one-side
drive.

[0355] The plurality of gate signal output circuits 53 (534,
53b) formed or arranged on the gate driver IC 125 drive the
gate signal lines 17 (17a, 17b) at different pixel rows. For
example, in the configuration in which the two gate signal
lines 17 (17a,17b) are provided per pixel as illustrated in FIG.
23, the gate signal output circuit 53a of the gate driver IC 126
drives the gate signal lines 174 passing through the odd pixel
row, and the gate signal output circuit 534 drives the gate
signal lines 175 passing through the even pixel row As illus-
trated in FIG. 26, in the case of a configuration in which four
gate signal lines are provided per pixel, and two of the gate
signal lines 17 (17a, 17b) are subject to a both-side drive
while the other two gate signal lines 17 (17a, 17b) are subject
to aone-side drive, the gate signal output circuits 53¢ and 535
drive the gate signal lines 17 (17a, 17b) at each of the odd
pixel rows, and the gate signal output circuits 53¢ and 534
drive the gate signal lines 17 (17¢, 174) at each of the even
pixel rows. The four gate signal output circuits 53 (53a, 535,
53¢, 53d) of the gate driver IC 124 are sequentially drive the
four gate signal lines 17 (17a, 175, 17¢, 17d) in a listed order
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of a first odd pixel row, a first even pixel row, a second odd
pixel row, and a second even pixel row.

[0356] FIG. 26 is a diagram illustrating an EL display
according to the present disclosure. FI1G. 26 illustrates control
terminals etc. In the drawings of the present disclosure, parts
that are unnecessary for explanation are not illustrated. In the
embodiment with reference to FIG. 26, an output buffer 52 is
arranged at an output side of the gate signal output circuits 53
(534, 53b).

[0357] In FIG. 26, Dat (DatAl, DatA2, DatB1, DatB2)
terminals are data input terminals of shift registers 51 (51a,
515). By setting the Dat terminals to Data “H”, on data is
input to shift registers 51 (51a, 51b) according to a clock
applied to clock terminals ((Clk (Clk1, ClkB1, CIkB2)). By
setting the Dat terminals to Data “L”, off data is input to the
shift registers 51 (51a, 515) by clocks applied to the clock
terminals (Clk). When on data is retained in one of blocks 141
of one of the shift registers 51 (51a, 515), an on voltage is
applied or output to a corresponding one of gate signal lines
17 (17a,17b,17¢, 17d), or on voltages in the gate signal line
17 is retained. When off data is retained in one of blocks 141
of one of the shift registers 51 (51a, 515), an off voltage is
applied or output to the corresponding one of the gate signal
lines 17, oran off voltage in the gate signal line 17 is retained.
[0358] The on data and off data retained or latched in the
shift registers 51 (51a, 515) sequentially shift data retention
states in the blocks 141 according to clock signals applied to
the clock (CIk) terminals. A shift direction is changed by a
logic signal applied to a UD terminal (not illustrated).
[0359] Enb terminals are terminals for controlling enable
signals. By setting the Enb terminals to Data “H”, an on
voltage or an off voltage is output to the gate signal lines 17,
in association with the on data or the off data retained or
latched in the shift registers 51.

[0360] By setting the Enb terminals to Data “L”, an off
voltage is output to the gate signal lines 17 or an off voltage in
the gate signal lines 17 is retained, irrespective of the on data
or the off data retained or latched in the shift registers 51.
[0361] InFIG. 26, the gate signal output circuit 53q and the
gate signal output circuit 535 of the gate driver IC 12a share
a ClIkA (clock) terminal, a UDA (up and down) terminal, and
EnA ((EnbAl, EnbA2), enable) terminals. Each of the gate
signal output circuit 53a and the gate signal output circuit 53
ofthe gate driver IC 12¢ has a corresponding one of Dat (data)
terminals (DatAl, DatA2) for independent use. The EnbA1l
terminal and the EnbA2 terminal are separate in the drawing
sheet because the EnbA1 terminal is a terminal for controlling
the gate signal line 174 to be an off state and the EnbA2
terminal is a terminal for controlling the gate signal line 175
to be an off state.

[0362] Although the clock terminal (ClkA) is notillustrated
in the gate signal output circuit 535 of the gate driver IC 12a
in the drawing of FIG. 26 etc. in the present disclosure, it is to
be noted that the gate driver IC 12¢ has such a terminal.
Although descriptions are given assuming that the gate driver
1Cs 12 (12a, 12b) are ICs, this is a non-limiting example.
Alternatively, not to mention, the gate driver ICs 12 may be
made of polysilicon or the like and formed directly on a glass
board.

[0363] InFIG. 26, agate signal output circuit 53a and a gate
signal output circuit 536 of a gate driver IC 125 share a UDB
(up and down) terminal. Each of the gate signal output circuit
53a and the gate signal output circuit 535 of the gate driver IC
124 has, for independent use, a corresponding one of Dat
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(data) terminals (DatB1, DatB2), a corresponding one of Enb
(enable) terminals (EnbB1, EnbB2), and a corresponding one
of Clok (clock) terminals (C1kB1, C1kB2).

[0364] FIG. 27 is a diagram illustrating the gate driver IC
12a in detail. The gate driver IC 124 is the same as the gate
driver IC 12a.

[0365] The gate driver IC 12a includes switch circuits 161.
The switch circuits 161 are intended to realize the three-value
drive of gate voltages in each of FIGS. 21 and 20B, and the
two-value drive of gate voltages in each of FIGS. 22B and
20A.

[0366] Each of the switch circuits 161 has functions of
selecting a voltage from among a voltage Voffl, a voltage
Voff2, a voltage Von, and outputting the selected voltage to a
corresponding one of the gate signal lines 17.

[0367] As illustrated in FIG. 28, a voltage Voff2 is applied
to a terminal of each of the switch circuits 161 (161a, 1615),
and a voltage Voffl is applied to a b terminal of the same, and
avoltage Vonis applied to a ¢ terminal of the same. One ofthe
Voff2. Voffl, and voltages Von is selected by a logic signal
applied to a d terminal (2 bits). The logic signal of the d
terminal is based on data (Dat) retained in each of the shift
registers 51 (51a, 515).

[0368] The three-value drive of gate voltages illustrated in
FIG. 20B is realized by means of one of the switch circuits
161 switching outputs in the following listed order: from the
voltage Von via the voltage Voff2 to the voltage Voffl. The
two-value drive of gate voltages illustrated in FIG. 20A is
realized by means of one of the switch circuits 161 switching
outputs in the following listed order: from the voltage Von via
the voltage Voff2 to the voltage Voffl.

[0369] Asillustrated in FIG. 29, an on voltage is applied to
each of driver input terminals 73a. The plurality of driver
input terminals 73a are gate signal output circuits 53 (534,
53b) or output buffers 52 formed or configured in the gate
driver ICs 12 (124, 125), and apply different voltages Von.
These switch circuits 161 (161a, 1615) have been explained
with reference to FIG. 28 etc., and thus the same explanation
is not repeated.

[0370] Asillustrated in F1G. 12, the two-value drive of gate
voltages and the three-value drive of gate voltages are
selected or set by logic signals to be applied to the SEL
terminals. The SEL terminals are provided in each of gate
signal output lines 53 (53a, 535). The SEL terminals are set in
a pull-down state in internal circuits of the gate driver ICs 12
(12a, 12b), and are set to the two-value drive of gate voltages
in a default (the pull-down state). This is because the two-
value drive of gate voltages consumes a smaller output volt-
age than the three-value drive of gate voltages, and has alower
risk of, for example, broking the gate driver ICs 12 (12a, 125).
By applying an H logic voltage to the SEL terminals, the gate
signal output circuit 53 (53a, 53) is set to the mode of a
three-value drive of gate voltages.

[0371] The voltage Von, the voltage Voffl, the voltage
Voff2 are input by external terminals of the gate driver ICs 12
(12a, 12b). In FIG. 12, the voltages Voffl and Voff2 are
illustrated as the ones shared by the gate signal output circuits
53 (53a, 53b). However, the present disclosure is not limited
thereto. For example, terminals may be arranged in each of
the gate signal output circuits 53 (53a. 535) so that individual
voltages Voffl and Voff2 can be applied. The same applies to
Von terminals.
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[0372] The plurality of gate driver ICs 12 (12a, 12b) are
mounted on a display panel. The voltage Von, voltage Voftl,
and voltage Voff2 are applied in common to the plurality of
gate driver ICs 12 (124, 125).

[0373] A voltage Von and a voltage Voff1 appropriate for
each of gate signal lines 17 vary depending on a pixel circuit
configuration. A requirement level for a Voff2 also varies.
Accordingly, it is preferable that the voltage Von, voltage
Voffl, and voltage Voff2 can be set independently according
to the kind of each gate signal line 17.

[0374] For example, taking the pixel circuit in FIG. 5 as an
example, it is preferable that the gate signal line 174, the gate
signal line 17¢, the gate signal line 174 and the gate signal line
17b respectively have different and appropriate voltages Von.
Normally, a voltage Von appropriate for the gate signal line
174 is higher than those of the other gate signal lines 17. This
is because the voltage Von to be applied to the switch transis-
tor 11d is made higher than the other so as to reduce an on
resistance of the switch transistor 114. In addition, it is pref-
erable that the gate signal line 175 have an appropriate voltage
Voffl different from those of the gate signal line 174, the gate
signal line 17¢, and the gate signal line 174.

[0375] Normally, a voltage Voff1 appropriate for the gate
signal line 175 is higher than those of the other gate signal
lines 17 (17a to 17d). This is because the voltage Voff1 to be
applied to the switch transistor 114 is made higher than the
other so as to reduce an absolute value (Von-Voffl) of a
voltage to be applied to the switch transistor 11d.

[0376] The switch transistor 116 performs a three-value
drive of gate voltages, and the other switch transistors 114,
11c¢, and 1le perform a two-value drive of gate voltages.
Accordingly, the gate signal line 175 requires a voltage Voff2,
but the other gate signals do not require any voltage Voff2. For
this reason, as illustrated in FIG. 15, in the gate driver IC 12,
each of gate signal output circuits 53 (534, 53b) is configured
to independently apply a voltage Von, a voltage Voffl, and a
voltage Voff2. In addition, preferably, each of the gate signal
output circuits 53 (53a, 53b) be configured to cause SEL
terminals to independently set a three-value drive of gate
voltages and a two-value drive of gate voltages.

[0377] A voltage Voff2 may be shared by the gate signal
output circuits 53 (53a, 53b). This is because, in most cases,
one of the gate signal lines 17 which requires a voltage Voff2
is identified by one of transistors 11 which applies a video
signal.

[0378] A configuration in which a voltage Voffl and a volt-
age Voff2 are shared by a plurality of signal output circuits 53
and voltages Von are independent is also provided here as an
example. In addition, a configuration in which a voltage Von
and a voltage Voff2 are shared by a plurality of signal output
circuits 53 and a voltage Voff1 is independent is also provided
here as another example.

[0379] EachofFIGS.30A and 30B is a diagram illustrating
amethod for driving an EL display (EL display panel) of the
present disclosure. To facilitate understanding, descriptions
are given assuming that two gate signal lines 17 (17a, 175)
pass through each of pixels 16, a gate signal line 17a is
connected to switch transistors 115 which apply a video sig-
nal to the pixels 16 (16a to 16»), and is subject to a both-side
drive, and a gate signal line 175 1s subject to an one-side drive.
Here, connection states and wire-connection states of termi-
nals (DatAl, EnbAl etc.) mounted on each of gate signal
output circuits 53 (53a, 53b) of the gate driver IC 12 (12aq,
12b) are examples. These terminals are described as external
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terminals for the gate driver ICs 12 (12a, 125) below, but the
present disclosure is not limited thereto. For example, these
terminals may be wire-connected or connected inside the gate
driver ICs 12 (124, 125).

[0380] In each of FIGS. 30A and 30B, the gate driver IC
124 drives the gate signal lines 17a and 175. The gate driver
1C 125 drives only the gate signal line 174.

[0381] Ineachof FIGS. 30A and 30B, each of circle marks
in blocks 141 indicates that data is retained in the block 141
(A1 to An, B1 to Bn) of the gate signal output circuits 53a and
53b with the circle mark, and an on voltage (voltage Von) is
currently being output to the gate signal line 17a used by each
block 141 with the circle mark. The following descriptions
are given assuming that an off voltage (a voltage Voffl or a
voltage Voff2) is currently being output to each of the gate
signal lines 17 (17a, 17b) passing through each of blocks 141
without any circle mark. An on voltage is output from each
block 141 with the circle mark when “H” is set to an Enb
terminal, but when “L” is set to the Enb terminal, an off
voltage is output as an output voltage to a corresponding one
of the gate signal lines 17 (17a, 17b) even from the block 141
with a circle mark.

[0382] Ineach of FIGS. 30A and 30B, a clock (CIk) termi-
nal of the gate driver IC 12a is shared by the gate signal output
circuits 53a and 53b. The gate signal output circuit 53a of the
gate driver IC 12b is a CIkB1, and the gate signal output
circuit 534 of the gate driver IC 126 is a CIkB2. In other
words, the gate signal output circuit 53¢ and the gate signal
output circuit 535 of the gate driver IC 125 operate according
to different clocks. Alternatively, an identical clock is input to
the gate signal output circuit 53a and the gate signal output
circuit 535, and the input clock is divided to a predetermined
value in either the gate signal output circuit 535 or the gate
driver IC 12b. Needless to say, the above matters are appli-
cable to other embodiments in this DESCRIPTION.

[0383] Ineach of FIGS. 30A, 30B, etc., actions by the gate
signal output circuit 535 of the gate driver IC 12a are not
illustrated in order to facilitate understanding. With reference
to each of FIGS. 30A, 30B, etc., the following descriptions
are given focusing on applying an on voltage to the gate signal
line 17a and shifting an on voltage position. Furthermore, the
following descriptions are given also focusing on actions,
control, drive methods, and configurations of (i) the gate
signal output circuit 53a of the gate driver IC 12a, and (ii) the
gate signal output circuit 53« and the gate signal output circuit
534 of the gate driver IC 124,

[0384] Actions etc. of the gate signal output circuit 535 of
the gate driver IC 12a are not explained. This is because
actions or methods for driving the gate signal output circuit
534 are identical or similar to those of the gate signal output
circuit 53a of the gate driver IC 12a. More specifically, this is
because the method performed by the gate signal output cir-
cuit 53a of the gate driver IC 12a to select the gate signal line
17a or control an on voltage position is identical or similar in
actions to the method performed by the gate signal output
circuit 535 of the gate driver IC 124 to select the gate signal
line 175 or control an on voltage position.

[0385] Ineach of FIGS. 30A, 30B, etc.: the position of data
(with a circle mark) indicating the level of a voltage signal
applied to the Clk (CIkA, CIkB1, ClkB2) terminal or a signal
edge is shifted to another one of the blocks 141; or a voltage
of a logic level assigned to the Clk terminal is input to the
block 141.
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[0386] To facilitate understanding or simplify the draw-
ings, descriptions regarding a latch and a shift of data by the
Clk (CIkA, CIkB1, CIkB2) terminal are not provided.
[0387] In each of FIGS. 30A and 30B, the “H” of each of
Dat (DatAl, DatA2, DatB1, DatB2) terminals denotes a state
in which data for outputting an on voltage to a corresponding
one of the gate signal lines 17 (17a, 17b) is to be set or input,
or has been input. The “L” of the Dat terminal denotes a state
in which data for outputting an off voltage to the correspond-
ing gate signal line 17 is to be set or input, or has been input.
The “H” of the Enb terminal indicates a state in which an on
voltage or an off voltage is output or to be output to the
corresponding gate signal lines 17, based on the setting state
of one or more of the blocks 141 (the block(s) 141 with the
circle mark indicates that an on voltage is output to the cor-
responding gate signal lines 17, and each of the blocks 141
without any circle mark indicates that an off voltage is output
to the corresponding gate signal lines 17). The “L” of each of
the Enb (EnbA1l, EnbA2, EnbB1, EnbB2) terminals indicates
a state in which an off voltage is output or to be output to a
corresponding one of the gate signal lines 17 (17a, 17b),
irrespective of the setting state(s ) of current one or more of the
blocks 141 (the block(s) 141 with the circle mark indicates
that an on voltage is output to the corresponding gate signal
line 17, or each of the blocks 141 without any circle mark
indicates that an off voltage is output to the corresponding
gate signal line 17).

[0388] Ineach of FIGS. 30A and 30B, the DatA1 terminal
and the EnbAl terminal are connected to the gate signal
output circuit 53a of the gate driver IC 124, and the CIkA
terminal is connected in common to the gate signal output
circuit 535. The DatA2 terminal and the EnbA2 terminal are
connected to the gate signal output circuit 535. In addition,
the DatB1 terminal, the EnbB1 terminal, and the ClkB1 ter-
minal are connected to the gate signal output circuit 53a of the
gate driver IC 124, and the DatB2 terminal, the EnbB2 ter-
minal, and the CIkB2 terminal are connected to the gate signal
output circuit 535 of the gate driver IC 124.

[0389] In FIG. 30A, in the gate driver IC 124, the DatAl
terminal is set to “H”, the EnbA1 terminal is set to “H”, the
DatA2 terminal is set to “L”, and the EnbA2 terminal is set to
“L”.

[0390] The DatA2 terminal of the gate driver IC 12a is set
to “L” because actions regarding control of the gate signal
lines 175 are not explained in order to facilitate understand-
ing. The DatA2 terminal is, of course, set to “H” or “L”” and
the EnbA2 terminal is set to “H” or “L” since on and off
control is performed for the gate signal lines 175 of the gate
driver IC 12a in the method for driving the EL display (EL
display panel) in the actual disclosure herein.

[0391] 1In FIG. 30A, in the gate driver IC 12q, the DatAl
terminal is set to “H”, the EnbA1 terminal is set to “H”, the
DatA2 terminal is set to “L”, and the EnbA2 terminal is set to
“L”. Triggered by aninput of the CIkA terminal, on data (with
a circle mark) is input to the block (A1) of the blocks 141 of
the gate signal output circuit 53a of the gate driver 1C 12a.
Since the EnbAl terminal ofthe gate signal output circuit 53a
of the gate driver IC 124 is set to “H”, an on voltage is output
to the gate signal line 17a passing through the pixel 16a.
Accordingly, a video signal applied to a source signal line
(not illustrated) is applied to the pixel 16a.

[0392] Likewise, in the gate driver IC 124, the DatB1 ter-
minal is set to “H” and the EnbB1 terminal is set to “H”.
Triggered by an input of the ClkB1 terminal, on data (with a
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circle mark) is input to the block 141 (A1) of the gate signal
output circuit 53a of the gate driver IC 125. Since the EnbB1
terminal of the gate signal output circuit 534 of the gate driver
1C 125 s set to “H”, an on voltage is output to the gate signal
line 17a passing through the pixel 16a.

[0393] With the settings or control states, the gate signal
line 17a passing through the pixel 164 is subject to a both-side
drive by the gate signal output circuit 53a of the gate driver IC
124 and the gate signal output circuit 53¢ of the gate driver IC
125.

[0394] The DatB2 terminal is set to “L” and the EnbB2
terminal is set to “L” in the gate driver IC 125, and thus,
triggered by the input of the C1kB2 terminal, off data (without
a circle mark) is input to the block (B1) of the blocks 141 of
the gate signal output circuit 535 of the gate driver 1C 126.
Since the EnbB2 terminal of the gate signal output circuit 535
of the gate driver IC 125 is set to “L.”, an off voltage is output
to the gate signal line 17« passing through the pixels 165. In
this case, an off voltage is output to the gate signal line 17a of
the pixel 165 because off data (without a circle mark) is
retained in the block 141 (B1) of the gate signal output circuit
534 of the gate driver IC 125 even when the EnbB2 terminal
of the gate signal output circuit 534 of the gate driver IC 126
is set to “H”.

[0395] In other words, voltages (an on voltage and an off
voltage) to be output to the gate signal line 17a of the gate
driver IC 125 can be controlled using data latched or retained
in the block 141. In addition, such control can also be pet-
formed by logic setting of the EnbB2 terminal. Accordingly,
needless to say, any of these methods is possible in the method
for driving the EL display (EL display panel) of the present
disclosure.

[0396] With the actions and control, in FIG. 30A, a both-
side drive is performed on the gate signal line 17a passing
through the pixels 16a, and an off voltage is applied to the gate
signal lines 17a passing through the other pixels 16. Needless
to say, it is only necessary that an on or off voltage may be
applied to the gate signal line 175 by the gate signal output
circuit 535 of the gate driver IC 12a as necessary.

[0397] In FIG. 30B, in the gate driver IC 12a, the DatAl
terminal is set to “L”, the EnbAl terminal is set to “H”, the
DatA2 terminal is set to “L”, and the EnbA2 terminal is set to
“L”. Triggered by an input of the CIkA terminal, off data
(without a circle mark) is input to the block 141 (A1) of the
gate signal output circuit 53q of the gate driver IC 124. The on
data (with a circle mark) of the block (A1) is transferred
(shifted) to the block (A2) of the blocks 141.

[0398] Since the EnbAl terminal of the gate signal output
circuit 53a of the gate driver IC 124 is set to “H”, an off
voltage is output to the gate signal line 174 passing through
the pixels 164, and an on voltage is output to the gate signal
line 17a passing through the pixels 165. Accordingly, a video
signal applied to a source signal line (not illustrated) is
applied to the pixels 165. The video signal firstly applied to
the pixels 164 is retained.

[0399] Likewise, in the gate driver IC 125, the DatB2 ter-
minal is set to “H” and the EnbB2 terminal is set to “H”.
Triggered by an input of the ClkB2 terminal, on data (with a
circle mark) is input to the block 141 (B1) of the gate signal
output circuit 535 of the gate driver IC 12. Since the EnbB2
terminal of the gate signal output circuit 535 of the gate driver
1C 12b s set to “H”, an on voltage is output to the gate signal
line 17a of the pixels 1654
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[0400] With the settings or control states, the gate signal
line 17a passing through the pixels 165 is subject to a both-
side drive by the gate signal output circuit 53a of the gate
driver IC 124 and the gate signal output circuit 535 of the gate
driver IC 125

[0401] InFIG.30B, no clock is input to the CIkB1 terminal
of the gate driver IC 12b. Accordingly, the data retained in the
block 141 (A1) of the gate signal output circuit 53a of the gate
driver IC 1254 is not transferred to the block 141 (A2). Since
the EnbB1 terminal is set to “L”, an off voltage is applied to
the gate signal line 17a passing through the pixels 16a.
[0402] With the actions and control, in FIG. 30B, the gate
signal 17a passing through the pixels 165 is subject to a
both-side drive, and an off voltage is applied to the gate signal
lines 17a passing through the other pixels 16 (16¢, 164, . . .
16n). Needless to say, it is only necessary that an on or off
voltage may be applied to the gate signal line 175 by the gate
signal output circuit 535 of the gate driver IC 124 as neces-
sary.

[0403] FIGS.31A and 31B illustrate control similar to con-
trol illustrated in FIGS. 30A and 30B.

[0404] In FIG. 31A, in the gate driver IC 12q, the DatAl
terminal is set to “L”, the EnbAl terminal is set to “H”, the
DatA2 terminal is set to “L”, and the EnbA2 terminal is set to
“L”. Triggered by an input of the CIkA terminal, off data
(without a circle mark) is input to the block 141 (A1) of the
gate signal output circuit 53« of the gate driver IC 124. Since
the EnbA1 terminal of the gate signal output circuit 53a of the
gate driver IC 12a is set to “H”, an off voltage is output to the
gate signal line 17a passing through the pixels 164, as a result
of reflection of the data state in the block 141 (A1). In addi-
tion, triggered by the input of the CIkA terminal, data of the
block 141 (A2) is transferred to the block (A3) of the blocks
141. An onvoltage is output to the gate signal line 17a passing
through the pixels 16¢, and a video signal applied to a source
signal line (not illustrated) is applied to the pixels 16¢.
[0405] Likewise, in the gate driver IC 125, the DatB1 ter-
minal is set 1o “L”” and the EnbB1 terminal is set to “H”.
Triggered by an input of the ClkB1 terminal, off data (without
a circle mark) is input to the block 141 (A1) of the gate signal
output circuit 53a of the gate driver IC 125, The data of the
block 141 (A1) of the gate signal output circuit 53a of the gate
driver IC 125 is transferred to the block 141 (A2). Since the
EnbB1 terminal of the gate signal output circuit 53a of the
gate driver IC 125 1s set to “H”, an off voltage is output to the
gate signal line 17a of the pixel 164, and an on voltage is
output to the gate signal line 174 passing through the pixels
16c.

[0406] With the settings or control states, the gate signal
line 17a passing through the pixels 16¢ is subject to a both-
side drive by the gate signal output circuit 53a of the gate
driver IC 12a and the gate signal output circuit 53a of the gate
driver IC 124.

[0407] Since the DatB2 terminal is set to “L” and the
EnbB2 terminal is set to “L” in the gate driver IC 125 and
there is no input to the C1kB2 terminal, data of the gate signal
output circuit 535 of the gate driver IC 124 is not shifted.
Accordingly, the data retained in the block 141 (B1) of the
gate signal output circuit 535 of the gate driver IC 125 is not
transferred to the block 141 (B2). Since the EnbB1 terminal is
set to “L”, an off voltage is applied to the gate signal line 17a
passing through the pixel 165.

[0408] With the settings or control states, the gate signal
line 17a passing through the pixels 16¢ is subject to a both-
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side drive by the gate signal output circuit 53a of the gate
driver IC 124 and the gate signal output circuit 53a of the gate
driver IC 124.

[0409] With the actions and control, in FIG. 31A, a both-
side drive is performed on the gate signal line 17a passing
through the pixels 16¢, and an off voltage is applied to the gate
signal lines 174 of the other pixels. Needless to say, it is only
necessary that an on or off voltage may be applied to the gate
signal line 175 by the gate signal output circuit 535 of the gate
driver IC 12a as necessary.

[0410] In FIG. 31B, in the gate driver IC 124, the DatAl
terminal is set to “L”, the EnbAl terminal is set to “H”, the
DatA2 terminal is set to “L”, and the EnbA2 terminal is set to
“L”. Triggered by an input of the CIkA terminal, off data
(without a circle mark) is input to the block 141 (A1) of the
gate signal output circuit 533a of the gate driver IC 12a. Since
the EnbA1 terminal of the gate signal output circuit 53¢ of the
gate driver IC 12a 1s set to “H”, an off voltage is output to the
gate signal line 17a of the pixel 164, as a result of reflection of
the data state in the block 141 (A1). In addition, triggered by
an input of the CIkA terminal, data of the block 141 (A3) is
transferred to the block 141 (A4). An on voltage is output to
the gate signal line 17a passing through the pixels 164, and a
video signal applied to a source signal line 18 (not illustrated)
is applied to the pixels 164.

[0411] Likewise, in the gate driver IC 125, the DatB2 ter-
minal is set to “L” and the EnbB2 terminal is set to “H”.
Triggered by aninput of the ClkB2 terminal, off data (without
a circle mark) is input to the block 141 (B1) of the gate signal
output circuit 53a of the gate driver IC 125. The data of the
block 141 (B1) of the gate signal output circuit 53a of the gate
driver IC 125 is transferred to the block 141 (B2). Since the
EnbB1 terminal of the gate signal output circuit 535 of the
gate driver IC 125 1s set to “H”, an off voltage is output to the
gate signal line 17a passing through the pixels 165, and an on
voltage is output to the gate signal line 17a of the pixels 164.
[0412] With the settings or control states, the gate signal
line 17a passing through the pixels 164 is subject to a both-
side drive by the gate signal output circuit 53a of the gate
driver IC 12a and the gate signal output circuit 535 of the gate
driver IC 124.

[0413] Since the DatB2 terminal is set to “L” and the
EnbB2 terminal is set to “L” in the gate driver IC 12a and
there is no input to the C1kB1 terminal, data of the gate signal
output circuit 53a of the gate driver IC 124 is not shifted.
Accordingly, the data retained in the block 141 (A1) of the
gate signal output circuit 53a of the gate driver IC 125 is not
transferred to the block 141 (A2). Since the EnbB1 terminal is
setto “L”, an off voltage is applied to the gate signal line 17a
passing through the pixels 16¢.

[0414] With the settings or control states, the gate signal
line 17a passing through the pixels 164 is subject to a both-
side drive by the gate signal output circuit 53a of the gate
driver IC 12a and the gate signal output circuit 535 of the gate
driver IC 124.

[0415] With the actions and control, in FIG. 31B, a both-
side drive is performed on the gate signal line 17a passing
through the pixels 16¢, and an off voltage is applied to the gate
signal lines 17a passing through the other pixels 16¢. Need-
less to say, itis only necessary that an on or off voltage may be
applied to the gate signal line 175 by the gate signal output
circuit 535 of the gate driver IC 124 as necessary.

[0416] As described above, the gate signal line 174 passing
through the pixel 16¢ is subject to the both-side drive by
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means that: the gate driver IC 12a shifting the data positions
of the gate signal output circuits 534 and 535 in synchroni-
zation with the CIkA terminal; and the gate driver IC 125
controlling the gate signal output circuits 534 and 83b accord-
ing to different clocks (CIkB1, ClkB2) alternately or inde-
pendently and controlling the EnbB1 terminal and the EnbB2
terminal alternately or independently.

[0417] In this embodiment, the clock CIkB1 of the gate
signal output circuit 53a and the clock CIkB2 of the gate
signal output circuit 535 of the gate driver IC 125 are caused
to act alternately, and the data positions (with and without a
circle mark) in the blocks 141 are shifted. However, the
present disclosure is not limited thereto.

[0418] Forexample, in each of FIGS. 31A and 30B, acircle
mark is present in each of the block 141 (A2) of the gate signal
output circuit 53a and the block 141 (B1) of the gate signal
output circuit 535. When the clocks CIkB1 and CIkB2 are
input to the gate signal output circuits 53a and 535 at the same
time, the positions of circle marks are shifted to the positions
of blocks 141 illustrated in FIG. 31B. In other words, the
positions of the circle marks are shifted to the position of the
block 141 (A2) in the gate signal output circuit 534 and the
position of the block 141 (B2) of the gate signal output circuit
53b.

[0419] When the enable terminal EnbB1 of the gate signal
output circuit 53a is setto “H” and the enable terminal EnbB2
of the gate signal output circuit 535 is set to “L” in the state of
FIG. 31B, an on voltage is applied to the gate signal line 174
passing through the pixels 16¢ and an off voltage is applied to
the gate signal line 174 passing through the pixels 164. At this
time, when the gate driver IC 12a applies an on voltage to the
gate signal line 17a of the pixels 16¢, the gate signal line 17a
passing through the pixels 16¢ is subject to a both-side drive.
When the enable terminal EnbB1 of the gate signal output
circuit 534 is set to “L” and the enable terminal EnbB2 of the
gate signal output circuit 535 is set to “H” in the sate of FIG.
31B, an on voltage is applied 1o the gate signal line 17a
passing through the pixels 164 and an off voltage is applied to
the gate signal line 174 passing through the pixels 16a. At this
time, when the gate driver IC 124 applies an on voltage to the
gate signal line 17a of the pixels 164, the gate signal line 17a
passing through the pixels 164 is subject to a both-side drive.

[0420] As described above, the drive methods of the present
disclosure can of course be performed also by, for example,
controlling the gate driver IC 12a and the gate driver IC 125,
or controlling the gate signal output circuit 53¢ and the gate
signal output circuit 5356 of each of the gate driver ICs 12.
These matters apply also to control of the gate signal line 175.
Needless to say, these are also applicable in other embodi-
ments of the present disclosure.

[0421] The above embodiment describes a case where a
single mark is provided to some of blocks 141 of each of the
gate signal output circuits 53 (53a, 53b). However, the present
disclosure is not limited thereto. Data (with or without acircle
mark) input to each of shift registers 51 (51a, 515) inside the
gate signal output circuits 53 (534, 53b) is made through the
clock terminals (CIk) and the data terminals (Dat). Accord-
ingly, it is only necessary to control or operate the data ter-
minals and the clock terminals in order to input data to shift
registers 51 (51a, 51b) etc. Accordingly, consecutive data
items with a circle mark can be input to the shift registers 51,
and discrete data items with a circle mark can be serially input
to the shift registers 51 (51a, 515).

Sep. 17, 2015

[0422] Each of FIGS. 32A and 32B illustrates an embodi-
ment in which consecutive data items with a circle mark are
input to either the gate signal output circuits 53 (53a, 535) or
the shift registers 51 (51a, 515).

[0423] This embodiment of the present disclosure is given
focusing on an example of consecutive data items with a
circle mark, as illustrated for the purpose of facilitating under-
standing. In reality, not to mention, data items withoutacircle
mark are retained in blocks 141 other than blocks 141 with a
circle mark in the shift register 51.

[0424] In FIG. 32A, the gate driver IC 12¢ is in a state
where the DatAl terminal is set to “H”, and a clock is input to
the CIkA terminal twice (no description regarding the gate
signal output circuit 535 of the gate driver IC 12a is provided
here). Accordingly, a circle mark (an on voltage position) is
retained in each of the blocks 141 (A1, A2) of the gate signal
output circuit 53a of the gate driver IC 12a. By setting the
EnbAl terminal of the gate signal output circuit 53a of the
gate driver IC 12a to “H”, an on voltage is applied (output) to
each of the gate signal lines 17a each passing through the
pixel 164 or the pixel 165.

[0425] On the other hand, by applying an “H” logic to the
DatB1 and DatB2 terminals of the gate driver IC 125 and
inputting a clock signal to the ClkB1 and CIkB2 terminals
once, a circle mark position (on voltage position) is retained
in the block 141 (A1) of the gate signal output circuit 53a and
the block 141 (B1) of the gate signal output circuit 535 of the
gate driver IC 12b. By setting the EnbB1 terminal and the
EnbB2 terminal of the gate signal output circuit 53a of the
gate driver IC 125 to “H”, an on voltage is applied (output) to
each of the gate signal lines 17a each passing through the
pixels 16a or the pixels 165. The EnbA1 terminal of the gate
driver IC 12a 1s set to With the settings or control states, each
of the gate signal lines 17a each passing through the pixels
164 or the pixels 165 is subject to a both-side drive by the gate
signal output circuit 53a of the gate driver IC 124 and the gate
signal output circuits 53a and 535 of the gate driver IC 125.

[0426] FIG. 32B illustrates a state created by setting the
DatA1 terminal of the gate signal output circuit 53a of the
gate driver IC 124 to “L”, and inputting a clock to the CIkA
terminal once in the state of FIG. 32A. The circle mark
positions of the gate signal output circuit 534 are shifted by
one block 141 from the positions in FIG. 32A to the positions
ofblocks 141 (A2,A3). The state is a state in which the DatB1
and DatB2 terminals of the gate signal output circuit 53a of
the gate driver IC 12b are set to “L”, and a clock is input to the
CIkB1 terminal once. The circle mark position of the gate
signal output circuit 53a of the gate driver IC 125 is shifted by
one block from the position in FIG. 32A to the position of the
block 141 (A2). It is to be noted that no clock is input to the
CIkB2 terminal in the gate signal output circuit 534 of the gate
driver IC 125, and thus the circle mark position remains at the
block 141 (B1). The EnbB1 and EnbB2 terminals of the gate
driver IC 125 are set to “H”.

[0427] With the settings or control states, the gate signal
lines 174 each passing through the pixels 165 or the pixels 16¢
are subject to a both-side drive by the gate signal output
circuit 53a of the gate driver IC 124 and the gate signal output
circuits 53a and 535 of the gate driver IC 125. Accordingly,
compared to FIG. 32A, the on voltage position to the gate
signal line 17a is shifted by one pixel in FIG. 32B.

[0428] FIG. 33A illustrates a state created by setting the
DatA1 terminal of the gate signal output circuit 53a of the
gate driver IC 12a to “L”, and inputting a clock to the ClkA
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terminal once in the state of FIG. 32B. The circle mark posi-
tions in the gate signal output circuit 53a are shifted by one
block 141 to positions of the blocks 141 (A3, Ad). The state is
a state in which DatB1 and DatB2 terminals of the gate signal
output circuit 53a of the gate driver IC 125 are set to “L.”, and
a clock is input to the CIkB2 terminal once. One of the circle
mark positions in the gate signal output circuit 535 of the gate
driver IC 125 is shifted by one block to the position of the
block 141 (B2). Accordingly, the circle mark positions of the
gate driver IC 124 are the blocks 141 (A2, B2). The EnbB1
and EnbB2 terminals of the gate driver IC 125 are set to “H”.
[0429] With the settings or control states, the gate signal
lines 17a each passing through the pixels 16¢ or the pixels 164
are subject to a both-side drive by the gate signal output
circuit 53a of the gate driver IC 124 and the gate signal output
circuits 53a and 535 of the gate driver IC 125. Accordingly,
compared to FIG. 32B, the on voltage position to the gate
signal line 17a is shifted by one pixel in FIG. 33A.

[0430] FIG. 33B illustrates a state created by setting the
DatA1 terminal of the gate signal output circuit 53a of the
gate driver IC 124 to “L”, and inputting a clock to the CIkA
terminal once in the state of FIG. 33A. The circle mark
positions of the gate signal output circuit 534 are shifted by
oneblock 141 from the positions in FIG. 33 A to the positions
of the blocks (A4, A5). The state is a state in which the DatB1
and DatB2 terminals of the gate signal output circuit 53a of
the gate driver IC 125 are set to “L”, and a clock is input to the
CIkB1 terminal once. One of the circle mark positions of the
gate signal output circuit 53a of the gate driver IC 12b is
shifted by one block from the position in FIG. 32A to the
position of the block 141 (A3). Accordingly, the circle mark
positions of the gate driver IC 125 are the blocks 141 (A3,
B2). The EnbB1 and EnbB2 of the gate driver IC 125 are set
to “H”.

[0431] With the settings or control states, the gate signal
lines 174 each passing through the pixels 164 or the pixels 16¢
are subject to a both-side drive by the gate signal output
circuit 53a of the gate driver IC 124 and the gate signal output
circuits 53a and 535 of the gate driver IC 1256. Accordingly,
compared to FIG. 33A, the on voltage position to the gate
signal line 17a is shifted by one pixel in FIG. 33B.

[0432] As described above, the consecutive circle mark
positions are sequentially shifted to the positions of blocks
141 of the shift registers 51. With reference to FIGS. 32A,
32B, 33A, and 33B, descriptions are given assuming that both
of the gate driver IC 124 and the gate driver IC 125 perform
control or operate when the circle mark positions are con-
secutive. However, needless to say, the present disclosure is
not limited thereto. Circle mark positions may be discrete at
oneofthe sides ofthe gate driver IC 124 and the gate driver IC
124, and/or three or more circle mark positions may be con-
secutive.

[0433] Eachof FIGS. 34A and 34B is a diagram illustrating
control or an operation of the gate signal output circuit 535 of
the gate driver IC 12a. The actions or operations of the gate
driver IC 125 are identical or similar to the actions described
earlier, and thus is not described here.

[0434] FIG. 34A illustrates a state in which the DatA2
terminal of the gate signal output circuit 535 of the gate driver
1C 12a is set to “H”, and a clock is input to the CIkA terminal
three times. When data items (with a circle mark) are input to
the gate signal output circuit 535, and circle mark positions in
some of the blocks 141 are shifted to the positions of the
blocks 141 (B1, B2, B3). FIG. 34A illustrates a state in which
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the DatA1 terminal of the gate signal output circuit 53a of the
gate driver IC 12q is set to “H”. and a clock is input to the
CIkA terminal once. The EnbA1l and EnbA1 terminals of the
gate driver IC 12a are set to “H”.

[0435] In the above settings and control states, an on volt-
age is output to the gate signal lines 175 each passing through
the pixels 16a, 164, or 16¢. In addition, an on voltage is output
to the gate signal line 17a passing through the pixels 16a.
Accordingly, the gate signal line 17a passing through the
pixels 16a is subject to a both-side drive, and the gate signal
lines 175 each passing through the pixels 16a, 165, or 16¢ are
subject to a one-side drive. In the pixel configuration in FIG.
50, the switch transistor 114 are connected to the gate signal
line 175, and controls a current that the driver transistors 11a
flow into EL elements 15. Accordingly, an on voltage applied
to the gate signal line 175 switches on the switch transistors
114 so that the EL elements 15 receive supply of the current
and turn on. On the other hand, the EL elements 15 do not
receive supply of a current when the switch transistors 11d are
off, and are in an off state.

[0436] Withtheabove actions or operations, itis possible to
turn on or off an arbitrary pixel row of the EL display (EL
display panel) by controlling or operating the gate signal
output circuit 53 of the gate driver IC 12a. In addition, a duty
drive can be performed by switching-on positions. Needless
to say, the above embodiments are also applicable to other
embodiments in the present disclosure. In addition, the above
embodiments can be combined with other embodiments.

[0437] FIG. 34B illustrates a state in which the DatA2
terminal of the gate signal output circuit 535 of the gate driver
IC 12ais setto “L”, and a clock is input to the ClkA terminal
once. When data items (without a circle mark) are input to the
gate signal output circuit 535, and circle mark positions in
some of the blocks 141 are shifted to the positions of the
blocks 141 (B2, B3, B4). FIG. 34B illustrates a state in which
the DatA1 terminal of the gate signal output circuit 53a of the
gate driver IC 12« is set to “L”, and a clock is input to the
CIkA terminal once. The EnbA1l and EnbA1 terminals of the
gate driver IC 12a are set to “H”.

[0438] In the above settings and control states, an on volt-
age is output to the gate signal lines 175 each passing through
the pixels 165, 16¢, or 16d. In addition, an on voltage is output
to the gate signal line 17a passing through the pixels 165.
Accordingly, the gate signal line 17a passing through the
pixel 165 is subject to a both-side drive, and the gate signal
lines 175 each passing through the pixels 164, 16¢, or 16d are
subject to a one-side drive.

[0439] As described above, each of the gate signal lines 17a
is subject to the both-side drive by the gate signal output
circuit 53a of the gate driver IC 12a and the gate signal output
circuits 53¢ and 535 of the gate driver IC 12b. The gate signal
output circuit 535 of the gate driver IC 12a performs a one-
side drive on the gate signal line 17b.

[0440] As described above, the consecutive circle mark
positions are sequentially shifted to positions of blocks 141 of
the shift registers 51, and a duty drive etc. is performed.

[0441] In the present disclosure as described above, the
gate driver IC 124 and the gate driver IC 125 have the same
gate driver ICs 12 intended to realize or perform either a
both-side drive or a one-side drive on each gate signal line 17
by controlling or operating control terminals (such as Dat
terminals, Enb terminals, Clk terminals) according to posi-
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tions (a right position of the display screen 25, a left position
of the display screen 25) at which the EL display (EL display
panel) is mounted.

[0442] Accordingly, by generating gate drivers IC 12 (12a,
12b) of one kind according to the present disclosure and
mounting them on EL displays having a wide variety of pixel
circuits, the EL displays which realize excellent image dis-
play can be provided. The gate driver ICs 12 (12a, 126) of the
present disclosure can be appropriate for such a wide variety
of pixel circuits. Accordingly, the gate driver ICs 12 (124,
125) can be used as general-purpose ones. Since mass pro-
duction of these ICs is possible, the cost can be reduced.
[0443] In addition, the gate driver ICs 12 (124, 12b) of the
present disclosure can set scanning directions for the shift
registers using a vertical inverse setting logic terminal (the
UD terminal, for example see FIG. 15). Accordingly, the gate
driver ICs 124 and 125 can be arranged right and left of the
display screen 25 and used. Accordingly, it is possible to
easily perform a both-side drive or a one-side drive of each
gate signal line 17. In addition, it is possible to reduce the
number of gate driver ICs 12 (124, 120) and reduce cost by
performing a one-side drive.

[0444] Furthermore, the three-value drive of gate voltages
and the two-value drive of gate voltages are realized by per-
forming control or setting on SEL terminals etc. In particular,
since an EL display (EL display panel) includes a plurality of
gate signal lines 17 passing through pixels 16, the physical
positions of the gate signal lines 17 which should be subject to
a both-side drive for pixels are not determined until the pixels
are laid out (the physical positions are, for example, the
positions of the gate signal lines 174 which apply a video
signal to corresponding ones of the pixels 16). However, it is
unpractical to develop or design gate driver ICs 12 (124, 125)
etc. after the pixel layout design was completed because it
takes significantly long time to complete manufacturing the
EL display (EL display panel). In the present disclosure, the
gate driver 1Cs 12 (12a, 12b) can be mounted on any of
positions (a right position of the display screen 25, a left
position of the display screen 25) in the EL display (the EL
display panel). Furthermore, it is possible to easily perform a
both-side drive or a one-side drive on each gate signal line 17
by, for example, controlling the gate signal output circuit 53.
Itis possible to select and perform either the three-value drive
of gate voltages or the two-value drive of gate voltages on any
of the gate signal lines 17.

[0445] Inaddition, asillustrated ineach of FIGS.14,12,17,
and 18, for example, logic setting of each driver IC is pet-
formed by branching an input control line 261 etc. from a
panel side. Accordingly, since the number of lines to be
formed on the COF can be reduced, the panel module without
a gate printed board (PCB) can easily be configured to be thin.
[0446] Asillustrated in each of FIGS. 8A, 8B,9,19,and 21,
since the number of lines to be formed on the COF can be
reduced by forming an internal line inside each driver IC, the
panel module without a gate printed board (PCB) can easily
be configured to be thin.

[0447] In addition, the pixels according to the present dis-
closure are similar to the pixels 16 illustrated in FIG. 5, and
are not described in detail here.

[0448] FIG. 35 is a diagram illustrating a method for driv-
ing an EL display (EL display panel) of the present disclo-
sure. In FIG. 35 etc., a scanning direction of gate drivers IC 12
(12a, 12b) is set by providing settings of logic terminals of
control terminals (UDA, UDB) according to a vertical inverse
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method. The scanning direction of the gate driver IC 12a and
the gate driver 1C 125 is a direction from top to down in the
drawing sheets.

[0449] The gate driver ICs 12 (124, 12b) have identical or
similar specifications or configurations. Accordingly, the
UDA terminal of the gate driver IC 124 and the UDB terminal
of the gate driver IC 125 are provided with opposite logic
settings. For example, when the UDA terminal is set to “H”,
the UDB terminal is set to “L”.

[0450] One (ClkA1 terminal) of clock terminals (Clk ter-
minals) is shared by gate signal output circuits 53a and 535 of
each of the gate driver ICs 12 (12a, 125), and another one
(CIkA2 terminal) of the clock terminals (Clk terminals) is
shared by gate signal output circuits 53¢ and 53d of each of
the gate drivers IC 12 (12a, 12b). This configuration is
intended to cause the gate signal output circuits 53a and 535
to operate at an identical clock and cause the gate signal
output circuits 53¢ and 53d to operate at an identical clock in
the gate driver IC 125, and to apply the wire-connection state
of the gate driver IC 126 (the connection state of the Clk
terminal) to the gate driver IC 12a.

[0451] Since the gate signal output circuits 53a, 535, 53¢,
and 534 are operated at an identical clock in the gate driver IC
12a according to the drive method illustrated with reference
to FIGS. 35A and 35B etc., it is to be noted that these four gate
signal output circuits 53 may be configured to operate at an
identical clock by integrating the Clk terminals (ClkAl,
CIkA2) into one.

[0452] In FIG. 35, in the gate driver IC 12a: a DatAl
terminal and an EnbA1 terminal are connected to the gate
signal output circuit 53a; and a DatA2 terminal and an EnbA2
terminal are connected to the gate signal output circuit 535. In
the gate driver IC 12a: a DatA3 terminal and an EnbA3
terminal are connected to the gate signal output circuit 53c¢;
and a DatA4 terminal and an EnbA4 terminal are connected to
the gate signal output circuit 534.

[0453] In the gate driver IC 125: a DatB1 terminal and an
EnbB1 terminal are connected to the the gate signal output
circuit 53a; and a DatB2 terminal and an EnbB2 terminal are
connected to the gate signal output circuit 53b. In the gate
driver IC 12b: a DatB3 terminal and an EnbB3 terminal are
connected to the gate signal output circuit 53¢; and a DatB4
terminal and an EnbB4 terminal are connected to the gate
signal output circuit 53d.

[0454] InFIG. 35, the DatAl terminal, the DatA2 terminal,
the DatA3 terminal, and the DatA4 terminal of the gate driver
1C 12a are set to “H”, and triggered by a clock input of the
ClkA2 terminal, data with a circle mark is set to blocks 141
(A1, B1, C1, D1) of the gate driver IC 12a. In addition, since
the EnbA1 terminal, the EnbA2 terminal, the EnbA3 termi-
nal, and the EnbA4 terminal of the gate driver IC 12a are set
to “H”, an on voltage is applied to gate signal lines 17a, 17,
17¢, and 17d passing through pixels 16a (the pixel row in
which the pixels 16a are positioned). An off voltage is applied
to the gate signal lines 17 passing through the other pixels 16
(165, 16c, . .. ).

[0455] The DatB1 terminal, the DatB2 terminal, the DatB3
terminal, and the DatB4 terminal of the gate driver IC 125 are
set to “H”, and triggered by clock inputs of the CIkB1 and
CIkB terminals, data with a circle mark is set to the blocks 141
(A1, B1, C1, D1) of the gate driver IC 12a.

[0456] Since the EnbB1 terminal and the EnbB2 terminal
of the gate driver IC 12b are set to “H”, and the EnbB3
terminal and the EnbB4 terminal are set to “L.”, an on voltage
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is applied to the gate signal lines 17a and 175 of the pixels
164, and an off voltage is applied to the gate signal lines 17¢
and 17d passing through the pixels 16a. An off voltage is
applied to the gate signal lines 17 passing through the other
pixels 16.

[0457] With the setting states, the gate signal lines 17a and
17b passing through the pixels 164 are subject to a both-side
drive. The gate signal lines 17¢ and 17d passing through the
pixels 16a (the pixel row in which the pixels 16a are posi-
tioned) are subject to a one-side drive. As described above, by
using the identical gate driver ICs 12 and arranging the gate
driver ICs 12a and 125 right and left of a display screen 25, the
present disclosure makes it possible to easily perform a both-
side drive and a one-side drive. Here, the scanning direction
of the gate driver ICs 124 and 125 are inverted.

[0458] The gate signal line 17a is connected to switch tran-
sistors 115 which apply a video signal. Itis possible to turn on
or off the switch transistors 115 quickly by performing a
both-side drive on the gate signal line 17a. Furthermore, it is
possible to turn on or off the switch transistors 115 further
quickly by performing a three-value drive of gate voltages on
the gate signal output circuit 53a which drives the gate signal
lines 17a. Accordingly, it is possible to realize excellent
image (video) writing on the display screen 25.

[0459] The switch transistors 11d which function or act at
the time of offset cancellation are connected to the gate signal
line 175. It is possible to turn on or off the switch transistors
11d quickly by performing a both-side drive on the gate signal
line 175. Furthermore, it is possible to turn on or off the switch
transistors 115 further quickly by performing a three-value
drive of gate voltages on the gate signal output circuit 535
which drives the gate signal line 17a. Accordingly, an excel-
lent offset cancellation is performed.

[0460] Here, the voltage value of an on voltage (Von) to be
applied to an input terminal (VonB terminal) for an on voltage
of the gate signal output circuit 535 is set to be higher than the
voltage values of input terminals (VonA, VonC, VonD) for the
other on voltages. For example, the setting is performed such
that a voltage VonB>a voltage VonA is satisfied. Preferably,
the VonB voltage is set to be from +3 (V) to +15 (V) inclusive
with respect to the voltage VonA. Preferably, the voltage
VonBis settobe from +5 (V) to +10 (V) inclusive with respect
to the voltage VonA. It is possible to reduce the on resistances
of the switch transistors 114 by increasing the voltage vonB
(the on voltages of the switch transistors 11d). Accordingly, it
is possible to reduce a voltage fall between channels of the
switch transistors 114, and to thus reduce an anode voltage
Vdd and power consumed by the EL display (EL display
panel).

[0461] As described above, according to the present disclo-
sure, it is possible to arbitrarily set or apply an on voltage Von
of the gate signal output circuit 53. In addition, it is possible
to set the drive method of the gate signal output circuit 53 (a
two-value drive of gate voltages, a three-value drive of gate
voltages, etc.). Accordingly, it is possible to provide excellent
image display, and to reduce power to be consumed by the EL
display (EL display panel). Needless to say, the above
embodiments are also applicable to other embodiments in the
present disclosure. In addition, the above embodiments can of
course be combined with other embodiments.

[0462] The gate signal line 17¢ and the gate signal line 174
drive switch transistors 11e and 11c. The switch transistors
11e each have a function for applying a reference voltage
(voltage Vref) to the gate terminal of a corresponding one of
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driver transistors 11a. Application of the voltage Vref does
not need to be performed quickly. Accordingly, a one-side
drive is sufficient for the gate signal line 17¢. The switch
transistors 11¢ each have a function for applying an initial
voltage (voltage Vini) to a second terminal of the correspond-
ing driver transistor 11a. Application of the voltage Vini does
not need to be performed quickly. Accordingly, a one-side
drive is sufficient for the gate signal line 174

[0463] As described above, the gate signal lines 17 (174,
17b) that require a both-side drive is driven by the gate driver
IC 124 and the gate driver IC 124. The gate signal lines 17
(17¢, 17d) that require a one-side drive is driven by the gate
driver IC 12aq. It is possible to reduce the number of gate
driver ICs 125 by performing the drives or arranging the gate
driver ICs 12, and to thus reduce the cost of the EL display
(EL display panel). As the gate driver IC 12a and the gate
driver IC 125, the gate driver ICs 12 having identical speci-
fications (same kind ones) can be employed. Accordingly, it is
possible to increase flexibility of the gate driver ICs 12, and to
reduce the cost for developing and designing the gate driver
ICs 12.

[0464] FIG. 36 is adiagram illustrating a state next to a state
in FIG. 35. In FIG. 35, the DatA1 terminal, the DatA2 termi-
nal, the DatA3 terminal, and the DatA4 terminal of the gate
driver IC 12a are set to “L”, and triggered by clock inputs of
the ClkA1 and ClkA2 terminals, data with a circle mark is set
to the blocks 141 (Al, B1, C1, D1) of the gate driver I1C 12¢.
[0465] Data items with a circle mark of the blocks 141 (A1,
B1, C1, D1) of the gate driver IC 12a are shifted in the shift
registers, and are retained in blocks 141 (A2, B2, C2, D2). In
addition, since the EnbA1 terminal, the EnbA2 terminal, the
EnbA3 terminal, and the EnbA4 terminal of the gate driver IC
12a are set to “H”, an on voltage is applied to the gate signal
lines 17a, 17b, 17¢, and 17d passing through the pixels 165
and driven by the gate driver IC 12a. An off voltage is applied
to the gate signal lines 17 passing through the other pixels 16
(16a,16¢, . .. ).

[0466] The DatB1 terminal, the DatB2 terminal, the DatB3
terminal, and the DatB4 terminal of the gate driver IC 125 are
setto “L”, and clock inputs of the C1kB1 and C1kB2 terminals
have not been provided from the state of FIG. 35. Accord-
ingly, the data items with a circle mark in the blocks 141 (A1,
B1, C1, D1) are retained as they are in the gate driver IC 12a.
[0467] The EnbB1 terminal and the EnbB2 terminal of the
gate driver IC 126 are set to “L”, and the EnbB3 terminal and
the EnbB4 terminal of the gate driver IC 124 are set to “H”.
Accordingly, an off voltage is applied to the gate signal lines
17a and 175 passing through the pixels 16a, and an on voltage
is applied to the gate signal lines 17a and 175 passing through
the pixels 160 (the pixel row in which the pixels 165 are
positioned). An off voltage is applied to the gate signal lines
17 passing through the other pixels 16.

[0468] With the setting states, the gate signal lines 17a and
176 passing through the pixels 165 (the pixel row in which the
pixels 165 are positioned) are subject to a both-side drive. The
gate signal lines 17¢ and 174 passing through the pixels 165
(the pixel row in which the pixel 164 is positioned) are subject
to a one-side drive.

[0469] FIG. 37 is a diagram illustrating a state next to the
state in FIG. 36. In FIG. 37, the DatA1 terminal, the DatA2
terminal, the DatA3 terminal, and the DatA4 terminal of the
gate driver IC 12q are set to “L.”, and triggered by clock inputs
of the ClkA1 and ClkA2 terminals, data with a circle mark
(off data) s set to the blocks 141 (A1, B1, C1, D1) of the gate
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driver IC 12q4. Data items with a circle mark of the blocks 141
(A2, B2, C2, D2) of the gate driver IC 12a are shifted in the
shift registers, and are retained in blocks 141 (A3, B3, C3,
D3). In addition, since the EnbA1 terminal, the EnbA2 ter-
minal, the EnbA3 terminal, and the EnbA4 terminal of the
gate driver IC 12a are set to “H”, an on voltage is applied to
the gate signal lines 17a, 17b, 17¢, and 17d passing through
the pixels 16¢ and driven by the gate driver IC 12a. An off
voltage is applied to the gate signal lines 17 passing through
the other pixels 16 (16a, 165, 16d . . . ).

[0470] The DatB1 terminal, the DatB2 terminal, the DatB3
terminal, and the DatB4 terminal of the gate driver IC 125 are
set to “L”, and a clock is input to the two CIkB1 and CIkB2
terminals. Accordingly, data items with a circle mark in the
blocks 141 (A1, B1, C1, D1) of the gate driver IC 125 are
shifted to the blocks 141 (A2, B2, C2, D2) and retained
therein.

[0471] The EnbB1 terminal and the EnbB2 terminal of the
gate driver IC 125 are set to “H”, and the EnbB3 terminal and
the EnbB4 terminal of the gate driver IC 125 are set to “L”.
Accordingly, an on voltage is applied to the gate signal lines
17a and 175 passing through the pixels 16¢ (the pixel row in
which the pixels 16¢ are positioned), and an off voltage is
applied to the gate signal lines 17a and 175 passing through
pixels 16d. An off voltage is applied to the gate signal lines 17
passing through the other pixels 16.

[0472] With the setting states, the gate signal lines 17a and
175 passing through the pixels 16¢ (the pixel row in whichthe
pixels 16¢ are positioned) are subject to a both-side drive. The
gate signal lines 17¢ and 17d passing through the pixels 16¢
(the pixel row in which the pixels 16¢ are positioned) are
subject to a one-side drive.

[0473] FIG. 38 is a diagram illustrating a state next to the
state in FIG. 37. In FIG. 37, the DatA1 terminal, the DatA2
terminal, the DatA3 terminal, and the DatA4 terminal of the
gate driver IC 12a are set to “L”, and triggered by a clock
input of the CIkA2 terminal, data with a circle mark is set to
the blocks 141 (A1, B1, C1, D1) of the gate driver IC 12a.
[0474] Data items with a circle mark of the blocks 141 (A3,
B3, C3, D3) of the gate driver IC 12a are shifted in the shift
registers, and are retained in the blocks 141 (A4, B4, C4, D4).
In addition, since the EnbA1 terminal, the EnbA2 terminal,
the EnbA3 terminal, and the EnbA4 terminal of the gate
driver IC 124 are set to “H”, an on voltage is applied to the
gate signal lines 17a, 175, 17¢, and 17d passing through the
pixels 164 (the pixel row in which the pixels 16d are posi-
tioned) and driven by the gate driver IC 12a. An off voltage is
applied to the gate signal lines 17 passing through the other
pixels 16 (16a, 165, 16¢, 17¢ .. ).

[0475] The DatB1 terminal, the DatB2 terminal, the DatB3
terminal, and the DatB4 terminal of the gate driver IC 125 are
set to “L”, and no clocks have been input to the C1kB1 and
CIkB2 terminals have not been provided from the state of
FIG. 29. Accordingly, the data items with a circle mark in the
blocks 141 (A2, B2, C2, D2) are retained as they are in the
gate driver IC 125

[0476] The EnbB1 terminal and the EnbB2 terminal of the
gate driver IC 12b are set to “L”, and the EnbB3 terminal and
the EnbB4 terminal of the gate driver IC 12 are set to “H”.
Accordingly, an on voltage is applied to the gate signal lines
17a and 17b passing through the pixels 164, and an off volt-
age is applied to the gate signal lines 17a and 175 passing
through the pixels 16¢. An off voltage is applied to the gate
signal lines 17 passing through the other pixels 16.
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[0477] With the setting states, the gate signal lines 17a and
176 passing through the pixels 164 (the pixel row in which the
pixels 16d are positioned) are subject to a both-side drive. The
gate signal lines 17¢ and 174 passing through the pixels 164
(the pixel row in which the pixels 16d are positioned) are
subject to a one-side drive.

[0478] In each of FIGS. 35 to 39, only a data item with a
circle mark is retained in one of the shift resisters 51 of some
of the gate signal output circuits 53 in one of the gate drivers
IC 12. However, as described in the earlier embodiments, the
present disclosure is not limited thereto.

[0479] FIG. 39 is a diagram illustrating an embodiment in
which a plurality of data items with a circle mark or consecu-
tive data items with a circle mark are retained and shifted in
some of the shift registers 51 in the gate signal output circuit
53. FIG. 39 illustrates, as examples, the gate signal output
circuits 53¢ and 53d of the gate driver IC 12a.

[0480] In FIG. 39, each of the DatA3 terminal and the
DatA4 terminal of the gate driver IC 12¢ is set to “L” or “H”,
and triggered by a clock input of the CIkA2 terminal, a data
item with or without a circle mark is set to each of the blocks
141 (C1, D1) of the gate driver IC 12a. Data items with a
circle mark are sequentially retained and shifted in the blocks
141 of the shift registers 51 by inputting a clock Clk with the
Datterminals keptinthe “H” state. Data items without a circle
mark are sequentially retained and shifted in the blocks 141 of
the shift registers 51 by inputting a clock Clk with the Dat
terminals kept in the “L” state.

[0481] FIG. 39 illustrates a state in which data items with a
circle mark are sequentially retained in the blocks 141 (C2,
C3,C4, D2, D3, D4) of the gate signal output circuits 53¢ and
53d by means of the clock Clk was input three times with the
Dat terminals kept in the “H” state. Accordingly, an on volt-
age is output or applied to the gate signal lines 17¢ and 174 of
the pixels 164, 16¢, and 164.

[0482] Although this embodiment has been described tak-
ing a pixel configuration in FIG. 5 as an example, the present
disclosure is not limited thereto. For example, a pixel con-
figuration illustrated in FIG. 40 is also possible. Needless to
say, this embodiment is also applicable to other embodiments
in the present disclosure. In addition, this embodiment can of
course be combined with other embodiments.

[0483] As in FIG. 5, in the embodiment of the EL display
illustrated in FIG. 40, the four signal lines 17 that are the gate
signal line 17a, the gate signal line 175, the gate signal line
17¢, and the gate signal line 17d pass through each of the
pixels 16. The gate signal output circuit 53a of the gate driver
IC 124 is arranged for the gate signal line 174, and the gate
signal output circuit 535 of the gate driver IC 124 is arranged
for the gate signal line 175. The gate signal output circuit 53¢
of the gate driver IC 12a is arranged for the gate signal line
17¢, and the gate signal output circuit 53d of the gate driver IC
124 is arranged for the gate signal line 174.

[0484] In each pixel 16 in FIG. 40, a first terminal of the
P-channel driver transistor 11a is connected to an electrode or
aline of an anode voltage Vdd, and a second terminal thereof
is connected to a first terminal of the switch transistor 11d.
The gate terminal of the switch transistor 114 is connected to
the gate signal line 17b. The second terminal of the switch
transistor 114 is connected to a first terminal of the EL ele-
ment 15. A second terminal of the EL element 15 is connected
to an electrode or a line to which a cathode voltage Vss is
applied.
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[0485] InFIG. 40, the transistors are P-channel transistors,
but this is a non-limiting example and the transistors may be
N-channel transistors. In addition, one or more P-channel
transistors and one or more N-channel transistors may coex-
ist.

[0486] A first terminal of the switch transistor 11e is con-
nected to an electrode or a line to which a reset voltage Va is
applied, and a second terminal of the switch transistor 11e is
connected to the gate terminal of the driver transistor 11a. The
gate terminal of the switch transistor 11e is connected to the
gate signal line 17¢.

[0487] A first terminal of the switch transistor 115 which
provides the pixel 16 with a video signal is connected to the
source line 18, and a second terminal of the switch transistor
114 is connected to a first terminal of a second capacitor 195.
A second terminal of the second capacitor 194 is connected to
the gate terminal of the driver transistor 11a. The gate termi-
nal of the switch transistor 115 is connected to the gate signal
line 17a.

[0488] A first terminal of a first capacitor 19a is connected
to an anode voltage Vdd, a second terminal of the first capaci-
tor 19a is connected to the first terminal of the second capaci-
tor 195 of the gate terminal of the driver transistor 11a.
[0489] A first terminal of the switch transistor 11¢ is con-
nected to the gate terminal of the driver transistor 11a, and a
second terminal of the switch transistor 11c is connected to a
second terminal of the driver transistor 11a. The gate terminal
of the switch transistor 11¢ is connected to the gate signal line
175.

[0490] Multiple gates (at least dual gates) are used for at
least one of the switch transistors 115 and 11e in combination
with an LDD structure, which makes it possible to reduce off
leak and realize excellent contrast and offset cancellation. In
addition, an excellent high luminance display and image dis-
play can be obtained.

[0491] The gate signal line 174 and the gate signal line 17¢
are driven at both sides by the gate driver IC 124 and the gate
driver IC 125b. In addition, the gate signal line 17¢ and the gate
signal line 174 are driven at one side by the gate driver IC 12a.
[0492] InFIG. 40, aboth side drive is performed on the gate
signal line 17a connected to the switch transistor 115 which
applies a video signal to the pixel 16. In addition, a both side
drive is performed on the gate signal line 175 connected to the
switch transistor 11¢ which performs an operation or control
at the time of offset cancelling of the driver transistor 11a.
[0493] Needless to say, the drive methods according to the
present disclosure are applicable also to the pixel configura-
tion in FIG. 40 etc. This embodiment is of course also appli-
cable to other embodiments in the present disclosure. In addi-
tion, this embodiment can of course be combined with other
embodiments.

[0494] FIG. 40 illustrates details of the configuration or
structure of the gate driver 1Cs 12 (124, 126) in FIG. 35 etc.

[0495] InFIG. 40, anoutput buffer 52 is arranged or formed
at the output side of the gate signal output circuit 53. A
terminal (Buf terminal) for switching or setting buffer perfor-
mances is connected or arranged to the output buffer 52. The
Bufterminal is the terminal for setting or switching the buffer
performances. In the embodiment illustrated in FIG. 40, each
of Bufterminals can set in three bits representing any of eight
combinations of buffer performances as the cube-of-2 com-
binations. In other words, the buffer performances can be set
at eight levels ranging from weak to strong.
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[0496] Each of control terminals (Enb, Dat, Clk) are
arranged or formed at at least two positions in the gate signal
output circuit 53. SEL terminals are arranged between driver
output terminals 72 and the Von terminals.

[0497] An output from the gate signal output circuit 53 is
output from a connection terminal 71 after passing through
the driver output terminal 72 of the gate driver IC 12 and a
COF line 74. A gate signal line 17 is connected to the con-
nection terminal 71.

[0498] Control signals such as Datl, Dat2, Enb1, Enb2,
Clk1, CIk2 etc. are bi-directional signals. Accordingly, data
can be transferred in a direction from connection terminals
75at0 75b, and also in a direction of connection terminals 756
to 75a. The data transfer direction is switched by logic control
performed by a transfer direction switching terminal (not
illustrated).

[0499] The gate driver IC 12 includes a switch circuit 161.
The switch circuit 161 is a switch circuit for realizing three-
value drives of gate voltages in FIG. 20B, and two-value
drives of gate voltages in F1G. 20A.

[0500] The three-value drive of gate voltages illustrated in
FIG. 20B is realized by means of the switch circuit 161
switching outputs in the following listed order from a voltage
Von via a voltage Voff2 to a voltage Voffl. The two-value
drive of gate voltages illustrated in FIG. 20A is realized by
means of the switch circuit 161 switching outputs in the
following listed order from the voltage Von to the voltage
Voffl.

[0501] Needless to say, this embodiment is also applicable
to other embodiments in the present disclosure. In addition,
this embodiment can of course be combined with other
embodiments.

[0502] FIG. 41 is adiagram illustrating gamma circuits of a
source driver IC (circuit) 14 of the EL display (EL display
panel) according to the present disclosure. The gamma cir-
cuits comprise independent red (R), green (G), and blue (B)
gamma circuits each outputs signals of a grayscale represent-
ing 2'° (1024) levels of brightness.

[0503] Each of the R, G, and B gamma circuits includes a
ladder resistor provided with eight taps (Vi0, Vil, Vi2, Vi3,
Vid, Vi§, Vi6, and Vi7) each connected to a terminal of the
source driver IC (circuit) 14.

[0504] The tap position of Vil is a minimum grayscale of
video signals (a minimum voltage value or an origin). The tap
position of Vi7 is a maximum grayscale of video signals (a
maximum voltage value).

[0505] The tap position of Vil corresponds to a voltage
value equal to Y024 of a video signal amplitude or a voltage
value approximate thereto.

[0506] The tap position of Vi2 corresponds to a voltage
value equal to 1436 of the video signal amplitude or a voltage
value approximate thereto.

[0507] The tap position of Vi3 corresponds to a voltage
value equal to 112 of the video signal amplitude or a voltage
value approximate thereto.

[0508] The tap position of Vid corresponds to a voltage
value equal to % of the video signal amplitude or a voltage
value approximate thereto.

[0509] The tap position of Vi5 corresponds to a voltage
value equal to ¥4 of the video signal amplitude or a voltage
value approximate thereto.

[0510] The tap position of Vié corresponds to a voltage
value equal to %5 of the video signal amplitude or a voltage
value approximate thereto.
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[0511] A gamma curve can be set or changed as illustrated
in FIG. 42 by applying or setting a voltage to each of the tap
positions (Vi0 to Vi7) each intended to receive an input or
(setting) of a voltage. Each gamma circuit of the source driver
IC 14 applies a voltage to each of Vi0, Vil, and Vi7 terminals.
Preferably, no voltage is applied to the other terminals in
order to retain linearity of the video signals. It is preferable
that the voltages to be applied to the Vil and Vi7 terminals of
red (R), green (G), and blue (B) can be independently set, and
a single Vi0 terminal is shared between the RGB gamma
circuits.

[0512] The amplitude of the video signals can be changed
by changing or modifying the tap positions (Vi to Vi7) at
which the voltages are to be input (set). For example, as
illustrated in FIG. 9, the amplitude of the video signals can be
changed by changing Vil to Vil' and Vi7 to Vi7'. A gamma
curve between Vil to Vi7 can be linear by using Vi2 to Vi6 in
an open state (in which no voltage is applied).

[0513] When the voltages Vil and Vi7 are changed, the
amplitude of the video signals is also changed. When the
amplitude of the video signals is changed, output voltages (on
voltages and off voltages) of the gate driver ICs 12 are
changed. As described earlier, each gate driver IC 12 of the
present disclosure can change or set an on voltage (Von) and
off voltages (Voff1, Voff2). Accordingly, for example, a com-
bination with the source driver IC (circuit) 14 in FIG. 14
provides synergy effects. FIG. 14 is a block diagram of the
source driver IC 14 in the EL display according to the present
disclosure.

[0514] According to the present disclosure, the switch tran-
sistors 11 which apply video signals to the pixels 16 perform
a both-side drive.

[0515] In addition, the switch transistors 11 which act or
contribute at the time of offset cancellation perform a both-
side drive. On the other hand, an one-side drive is sufficient
for some of the switch transistors (e.g. switch transistors 11d)
which do not affect image display even if an on or off delay
occurred.

[0516] As described above, according to the present disclo-
sure, one of a both-side drive or a one-side drive is selected
based on on or off time required for the transistors 11 of the
pixels 16 or based on a load capacity of each gate signal line
17. Here, a three-value drive of gate voltages or a two-value
drive of gate voltages is selected.

[0517] Asdescribed above, relationships between the video
for image display and (i) rise or fall times of gate signal lines
or (ii) on or off times of the transistors 11 are important. In
other words, it is important that relationships between video
signal systems and control systems of the switch transistors
11 are set or adjusted to the optimum ones.

[0518] For this reason, according to the present disclosure,
a delay circuit 485 is formed or provided in the source driver
IC 14 as illustrated in FIG. 14. The delay circuit 485 is a
circuit for adjusting or setting output timings for a video
signal Vs using each of source signal lines Y1 to Y720 or
blocks of the source signal lines Y1 to Y720.

[0519] InFIG.14,aSEL (1:0) for switching shift directions
is applied to a shift register 483. Start pulses DIO1 and DIO2
of the shift register 483 are applied.

[0520] Ten combinations of comparator input signals
LVOA, LVOB to LVIA, LVIB are output to a digital receiver
481. A video signal from the digital receiver 481 is latched in
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a latch circuit 484, and retained in a period of 1H (one hori-
zontal scanning period) or 2H (two horizontal scanning peti-
ods).

[0521] A video signal from the latch circuit 484 is input to
the delay circuit 485, and the delay circuit 485 delays the
video signal according to a preset action or a control method.
[0522] An output of the delay circuit 485 is applied to a
digital-analog (DA) conversion circuit 486. The DA conver-
sion circuit 486 outputs an analog voltage on which gamma
conversion was performed, according to voltages VXi0 to
VXi7 (X: R, G, or B) set in gamma setting circuits 482.
[0523] An output from the DA conversion circuit 486 is
input to a buffer circuit 487, and is output to the source signal
lines Y1 to Y720 via a switch circuit 488. The buffer circuit
487 is configured to have settings of a plurality of buffer
performances such as Strong, Middle, and Weak.

[0524] The switch circuit 488 is a switch circuit capable of
selecting one of a precharge voltage or a video signal voltage.
When a precharge voltage is selected, the precharge voltage is
applied to a corresponding one ofthe source signal lines Y1 to
Y720, and electric charge accumulated in the corresponding
one of the source signal lines Y1 to Y720 is forcibly charged
or released.

[0525] Ttis preferable that gamma characteristics be set to
be linear as illustrated in FIG. 43 in order to facilitate settings
of delay times of video signals in the delay circuit 485,
according to the present disclosure. In order to make gamma
characteristics to be linear, a predetermined voltage is applied
to each of Tap for a voltage VXi1 corresponding to Level 1 in
a grayscale and Tap for a voltage VXi7 corresponding to
Level 1023 in the grayscale, and no voltage is applied to taps
(for voltages VXi2 to VXi6) between Taps for the voltage
VXil and a voltage VXi7. Here, a voltage common among
RGB is applied to a terminal for a voltage VXi0. In FIG. 43,
Levels 1 and 1023 in the grayscale are changed or set, and the
other voltage input taps are not connected. Accordingly, input
levels and output levels in the grayscale are linear between
Levels 1 and 1023 in the grayscale. In other words, there is no
gamma curve, and if an input level is the hundredth one, an
output level is also the hundredth one.

[0526] Voltage settings to the terminals for the voltages
VXi0 to VXi7 (X denotes R, G, or B) can be performed from
outside the source driver IC (circuit) 14. A gamma curve can
be arbitrarily set by setting voltages.

[0527] Needless to say, this embodiment is also applicable
to other embodiments in the present disclosure. In addition,
this embodiment can of course be combined with other
embodiments.

[0528] The present disclosure has been explained taking
EL display panels as examples in this specification, but the
technical ideas of the present disclosure are not limited to the
EL display panels. For example, the matters relating to the
methods for the COFs in the present disclosure are of course
applicable to LCDs etc.

[0529] Details (or part of the details) in the above embodi-
ment described with reference to the drawings are applicable
to various kinds of electronic devices. More specifically, the
details are applicable to display parts of such electronic
devices.

[0530] Examples of such electronic devices include: video
cameras; digital cameras; goggles type displays; navigation
systems; audio reproduction devices (car audio devices,
audio compositions, etc.); computers; gaming machines;
mobile information terminals (mobile computers, mobile
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telephones, mobile gaming machines, or electronic book
readers, etc.); image reproduction devices with recording
media (specifically, devices capable of reproducing images
recorded on the recording media such as digital versatile discs
(DVDs) and having a display on which the images can be
displayed).

[0531] FIG. 45 is a display including a casing 492, a stand
493, and an EL display (EL display panel) according to the
present disclosure. The display illustrated in FIG. 45 has a
function for displaying various kinds of information (still
images, videos, text images, etc.). Functions of the display
illustrated in FIG. 45 are not limited thereto, and can have
various functions.

[0532] FIG. 46 is a camera including a shutter 501, a view
finder 502, and a cursor 503. The camera illustrated in FIG. 5
has a function for capturing still images. The camera illus-
trated also has a function for capturing videos. Functions of
the display illustrated in FIG. 5 are not limited thereto, and
can have various functions.

[0533] FIG. 47 illustrates a computer including a keyboard
511 and a touch pad 512. The computer illustrated in FIG. 47
has a function for displaying various kinds of information
(still images, videos, text images, etc.) on a display part.
Functions of the computer illustrated in FIG. 47 are not lim-
ited thereto, and can have various functions.

[0534] This applies to other drawings. The matters and
content illustrated in the drawings or described in this
embodiment of the specification according to the present
disclosure are also applicable to other embodiments. The EL
display panel illustrated in the drawings or described in this
embodiment disclosed herein is applicable to EL displays
according to the present disclosure.

[0535] For example, needless to say, as an EL display 491
of a note type personal computer in FIG. 47, one of the EL
displays (EL display panels) illustrated in the drawings or
described in this embodiment of the present disclosure can be
employed, to comprise an information apparatus.

[0536] 1In the specification and drawings, generic names
may be used to refer to the identical, similar, or related ones.
For example, when both gate signal lines 17 and source signal
lines 18 are described at the same time, these lines may be
described or illustrated as signal lines 17 (18). A glass sub-
strate 48 and a sealing substrate 30 may be referred to as
substrates 30 (48).

[0537] Parts assigned with the same numbers or symbols
haveidentical or similar shapes, materials, functions, relevant
matters, perform identical or similar actions, or provide iden-
tical or similar effects.

[0538] In the embodiments of the specification and the
drawings, matters, structures, effects etc. as described in other
embodiments of the specification and the drawings are appli-
cable unless otherwise specified, and thus the identical or
similar descriptions etc. are not repeated.

[0539] The details illustrated in the drawings etc. can be
combined with other embodiments etc. even when no such
indication is provided. For example, it is possible to configure
an information display device as illustrated in FIG. 45, 46, or
47 by adding a touch panel etc. on the EL display panel as
illustrated in FIG. 1 or 2.

[0540] In this disclosure, for convenience' sake, configura-
tions with only a panel are normally referred to as EL display
panels, and configurations including a peripheral circuit such
as a COF 22g as illustrated in FIG. 48 are referred to as EL
displays. The EL display panels according to the present
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disclosure may conceptually be panel modules, and the the
EL displays according to the present disclosure may concep-
tually be system apparatuses such as information appara-
tuses. The EL display panels may conceptually be the system
apparatuses such as information apparatuses in a broad sense.
[0541] Although the COF 22g or the gate driver ICs 12 have
been described in each of the embodiments of the present
disclosure, the technical idea of the present disclosure is of
course also applicable to the COF 225 or the source driver IC
14 in the embodiment.

[0542] Accordingly, the matters described in the specifica-
tion are of course applicable to the COF 22s or the source
driver IC 14, and also to the EL display including the same.
This embodiment is of course also applicable to other
embodiments in the present disclosure. In addition, this
embodiment can be of course combined with other embodi-
ments.

[0543] Although the driver transistors 11a and the switch
transistors 11 (115, 11¢, 114, 11e) have been described as
thin-film transistors in the present disclosure, the present
disclosure is not limited to the thin-film transistors. Thin-film
diodes (TFD) or the like can be used to configure the same.
[0544] Such thin-film elements are non-limiting examples,
and transistors formed on a silicon wafer are also possible.
For example, transistors may be firstly formed on a silicon
wafer, then pealed off from the silicon wafer, and finally
printed on a glass board.

[0545] As a matter of course, the transistors 11 may be
FETs, MOS-FETs, MOS transistors, or bi-polar transistors.
[0546] It is preferable that the transistors 11 according to
the present disclosure be configured to have a lightly doped
drain (LDD), irrespective of whether each transistor 11 is an
N-channel transistor or a P-channel transistor.

[0547] Each transistor 11 may be made any of a high tem-
perature polysilicon (HTPS), a low temperature polysilicon
(LTPS), a continuous grain silicon (CGS), a transparent
amorphous oxide semiconductor (TAOS, 1Z0), an amor-
phous silicon (AS), or an infrared RTA.

[0548] In FIG. 49, all of transistors included in pixels are
configured as P-channel transistors. However, the present
disclosure is not limited only to the configuration in which the
transistors 11 included in the pixels are P-channel transistors.
Only N-channel transistors may be used in the configuration.
Alternatively, both of N-channel transistors and P-channel
transistors may be used in the configuration. For example, the
driver transistors 11a may be configured with both one or
more P-channel transistors and one or more N-channel tran-
sistors.

[0549] Preferably, the transistors have a top gate structure.
With the top gate structure, parasitic capacitance is reduced.
This is because a gate electrode pattern of the top gate serves
as a light blocking layer which blocks light emitted from EL
elements 15, to reduce operation errors by the transistors and
off-leak currents.

[0550] It is preferable to perform a process for enabling
employment of copper lines or copper alloy lines as line
materials for either gate signal lines or source signal lines, or
both of gate signal lines and source signal lines. This is
because line resistances of the signal lines can be reduced,
which makes it possible to realize a larger EL display panel.
[0551] Itis preferable that gate signal lines 17 driven (con-
trolled) by a gate driver IC (circuit) 12 be configured to have
a low impedance. Accordingly, the same applies to the con-
figuration or structure of gate signal lines 17.
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[0552] In particular, it is preferable that a low temperature [0580] 17a Gate signal line
polysilicon be employed. With the low temperature polysili- [0581] 175 Gate signal line
con, transistors are configured to have a top gate structure and [0582] 17c¢ Gate signal line

thus have a small parasitic capacitance, P-channel transistors [0583] 17d Gate signal line
can be generated, and a copper wiring or copper alloy wiring [0584] 18 Gate signal line
process can be used. Preferably, a Tu-Cu-Ti three layer struc- [0585] 19 Capacitor

ture be employed for the copper lines. [0586] 19a Capacitor

[0553] In the case of a transparent amorphous oxide [0587] 195 Capacitor
(TAOS) semiconductor, an Mo-Cu-Mo three layer structure [0588] 22 COF

be employed. [0589] 22 Flexible board
[0554] The thickness, size, etc. of some part are magnified [0590] 22al Flexible board
or reduced to simplify explanation. This applies to the other [0591] 2242 Flexible board

drawings. [0592] 22g Flexible board
[0555] The panel board 31 described as a glass substrate [0593] 225 COF

may be a panel board 31 formed using a silicon wafer. Alter- [0594] 25 Display screen
natively, the panel board 31 may be a panel board 31 formed [0595] 30 Sealing substrate
using a metal substrate, a ceramic substrate, a plastic sheet [0596] 31 Panel board
(plate), or the like. [0597] 33 Color filter

[0556] The materials and configurations for a sealing sub- [0598] 34 Insulation film
strate 30 are similar to those for the panel board 31. In order [0599] 35 Display screen

to provide excellent heat dissipation, each of the sealing sub- [0600] 36 Light blocking film
strate 30 and the panel board 31 may of course be a sealing [0601] 37 Connection part
substrate 30 and a panel board 31 made of sapphire glass, or [0602] 38 Light scattering film

the like. [0603] 40 Anode electrode
[0557] Needless to say, the embodiment is also applicable [0604] 43 Cathode electrode
to other embodiments in the present disclosure. In addition, [0605] 44 Low resistance line
this embodiment can be of course combined with other [0606] 47 Bonding layer
embodiments. [0607] 48 Glass substrate

[0558] By configuring the information devices or the like in [0608] 49 EL display panel
FIGS. 45 and 46 to have the EL display (EL display panel) [0609] 51 Shift register
described in any of the above embodiments on the display [0610] 51a Shift register
part of this embodiment or perform the drive method, high [0611] 515 Shift register
quality images can be provided while reducing the cost. Tests [0612] 51c Shift register

and adjustments can be easily performed. [0613] 514 Shift register
[0559] The embodiments can be performed in arbitrary [0614] 52 Output buffer
combination with other embodiments. [0615] 53 Gate signal output circuit
[0616] 53a Gate signal output circuit
INDUSTRIAL APPLICABILITY [0617] 535 Gate signal output circuit

[0618] 53¢ Gate signal output circuit

[0619] 53d Gate signal output circuit

[0620] 54 Array connection line

[0621] 71 Connection terminal (second connection part)
[0622] 72 Driver output terminal (control terminal)

[0560] The present disclosure makes it possible to reduce
the number of control lines which are formed in serial con-
nection on COFs can be reduced, and to provide EL displays
with an excellent yield at low cost.

REFERENCE SIGNS LIST [0623] 73 Dn'\{er ir.1put termigal (dn'\{er terlnigal)
[0624] 73a Driver input terminal (driver terminal)

[0561] 11 Transistor [0625] 73al Driver input terminal
[0562] 11a Driver transistor [0626] 7342 Driver input terminal
[0563] 115 Transistor [0627] 73 Driver input terminal (driver terminal)
[0564] 11c Transistor [0628] 7351 Driver input terminal
[0565] 11d Transistor [0629] 7352 Driver input terminal
[0566] 11e Transistor [0630] 74 COF line
[0567] 12 Gate driver IC [0631] 74a COF line (serial connection line)
[0568] 124 Gate driver IC [0632] 74al COF line
[0569] 125 Gate driver IC [0633] 7442 COF line
[0570] 14 Gate driver IC [0634] 745 COF line (serial connection line)
[0571] 15 EL element [0635] 7452 COF line
[0572] 16 Pixel [0636] 74c COF line (serial connection line)
[0573] 16W Pixel [0637] 74c1 COF line
[0574] 164 Pixel [0638] 74d COF line (terminal connection line)
[0575] 165 Pixel [0639] 74e COF line (terminal connection line)
[0576] 16c Pixel [0640] 7471 COF line
[0577] 16d Pixel [0641] 7472 COF line
[0578] 16¢ Pixel [0642] 75 Connection terminal

[0579] 17 Gate signal line [0643] 75a Connection terminal (first connection part)
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[0644]
[0645]

part)
[0646]
[0647]
[0648]
[0649]
[0650]
[0651]
[0652]
[0653]
[0654]
[0655]
[0656]
[0657]
[0658]
[0659]
[0660]
[0661]
[0662]
[0663]
[0664]
[0665]
[0666]
[0667]
[0668]
[0669]
[0670]
[0671]
[0672]
[0673]
[0674]
[0675]
[0676]
[0677]
[0678]
[0679]
[0680]
[0681]
[0682]
[0683]
[0684]
[0685]
[0686]
[0687]
[0688]
[0689]
[0690]
[0691]
[0692]
[0693]
[0694]
[0695]
[0696]
[0697]
[0698]
[0699]
[0700]
[0701]
[0702]
[0703]
[0704]
[0705]
[0706]

75b Connection terminal (third connection part)
75¢ Connection terminal (gate signal connection

76 Operation terminal (gate signal output terminal)

76a Operation terminal
765 Operation terminal
91 Panel line

91a Panel line

91al Panel line

9142 Panel line

915 Panel line

9151 Panel line

91¢ Panel line

101 Voltage and signal input unit
141 Block

161 Switch circuit

261 Input control line
261a Input control line
2615 Input control line
262 Internal line

262a Internal line

2625 Internal line

262¢ Internal line

271 Bi-directional buffer
271a Bi-directional buffer
2715 Bi-directional buffer
481 Digital receiver

482 Gamma setting circuit
483 Shift register

484 Latch circuit

485 Delay circuit

486 DA converter circuit
487 Buffer circuit

488 Switch circuit

491 Display device

492 Casing

493 Stand

501 Shutter

502 View finder

503 Cursor

511 Keyboard

512 Touch pad

a Trajectory

b Trajectory

¢ Trajectory

Al Block

A2 Block

A3 Block

A4 Block

AB Block

B1 Block

B2 Block

C1 Operation terminal
C2 Block

C6 Operation terminal
C7 Operation terminal
C8 Operation terminal
Clk Clock

Clk2 Clock data

CIkB1 Clock

CIkB2 Clock

Dat Data

DIO1 Start pulse

E1 Voltage circuit

Sep. 17, 2015

[0707] E2 Voltage circuit
[0708] Enb Enable
[0709] EnbB1 Enable terminal
[0710] EnbB2 Enable terminal
[0711] TVOA Comparator input signal
[0712] RTA Infrared rays
[0713] Sla Driver input terminal
[0714] S2b Driver input terminal
[0715] S3b Driver input terminal
[0716] Ta Application period
[0717] Tb Application period
[0718] Tc Period
[0719] Va Reset voltage
[0720] Vs Video signal
[0721] Vdd Anode voltage
[0722] Vcece Logic voltage
[0723] Vini Initial voltage
[0724] Voff Off voltage
[0725] Voftl Voltage application terminal
[0726] Von On voltage
[0727] VonA On voltage
[0728] VonB On voltage
[0729] Vss Cathode voltage
[0730] Vgg Ground voltage
[0731] Vref Reset voltage
[0732] Y1 Source signal line
1. An EL display comprising:
a panel board including a display screen on which pixels
each including an EL element are arranged in a matrix;
gate signal lines arranged on a per pixel row basis;
source signal lines arranged on a per pixel column basis;
gate driver circuits mounted on a flexible board; and
a source driver circuit which outputs a video signal to the
source signal lines,
wherein each of the gate driver circuits includes gate signal
output terminals, driver terminals, and control terminals,
first connection parts, gate signal connection parts, second
connection parts, and third connection parts are
arranged on a side of the flexible board,
the flexible board includes (i) terminal connection lines
which connect the gate signal output terminals and the
gate signal connection parts, (ii) terminal connection
lines which connect the control terminals and the second
connection parts, and (iii) serial connection lines which
connect the first connection parts, the driver terminals,
and the third connection parts,
the control terminals are arranged between the gate signal
output terminals and the driver terminals, and
panel lines formed on the panel board are connected to the
second connection parts.
2. The EL display according to claim 1,
wherein each of the gate driver circuits includes a plurality
of shift register circuits.
3. The EL display according to claim 1,
wherein at least one of the driver terminals is a terminal
which sets a signal mode to be output from the one of the
gate signal output terminals,
the signal mode is one of (i) a first signal mode in which an
on voltage and a first off voltage are applied or (ii) a
second signal mode in which an on voltage, a first off
voltage, and a second off voltage are applied, and
the one of the first signal mode or the second signal mode
is selected by the terminal which sets the signal mode.
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4. The EL display according to claim 1,

wherein a voltage to be applied to the panel lines connected
to the second connection parts is either a logic setting
voltage or a voltage to be output from the one of the gate
signal output terminals.

5. The EL display according to claim 1,

wherein each of the pixels is passed through by the gate
signal lines, n being an integer of 2 or larger, and

each of the gate driver circuits includes n shift register
circuits.

6. The EL display according to claim 1,

wherein a plurality of gate signal output circuits are formed
in each of the gate driver circuits, and

an independent voltage Von is applied to each of the gate
signal output circuits.

7. The EL display according to claim 1,

a first one of the gate driver circuits is arranged on a first
side of the display screen, and a second one of the gate
driver circuits is arranged on a second side of the display
screen.

8. An EL display comprising,

a panel board including a display screen on which pixels
each including an EL element are arranged in a matrix;

gate signal lines arranged on a per pixel row basis;

source signal lines arranged on a per pixel column basis;

gate driver circuits mounted on a flexible board; and

a source driver circuit which outputs a video signal to the
source signal lines,

wherein each of the gate driver circuits includes gate signal
output terminals, first driver terminals, second driver
terminals, and control terminals,

first connection parts, gate signal connection parts, second
connection parts, and third connection parts are
arranged on a side of the flexible board,

the flexible board includes (i) terminal connection lines
which connect the gate signal output terminals and the
gate signal connection parts, (ii) terminal connection
lines which connect the control terminals and the second
connection parts, and (iii) serial connection lines which
connect the first connection parts, the driver terminals,
and the third connection parts,

the control terminals are arranged either between the gate
signal output terminals and the first driver terminals or
between the gate signal output terminals and the second
driver terminals, and

panel lines formed on the panel board are connected to the
second connection parts, and the second connection
parts and the control terminals are connected with the
terminal connection lines.

9. The EL display according to claim 8,

wherein each of the gate driver circuits includes a plurality
of shift register circuits.

10. The EL display according to claim 8,

wherein at least one of the driver terminals is a terminal
which sets a signal mode to be output from the one ofthe
gate signal output terminals,

the signal mode is one of (i) a first signal mode in which an
on voltage and a first off voltage are applied or (ii) a
second signal mode in which an on voltage, a first off
voltage, and a second off voltage are applied, and

the one of the first signal mode or the second signal mode
is selected by the terminal which sets the signal mode.
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11. The EL display according to claim 8,

wherein a voltage to be applied to the panel lines connected
to the second connection parts is either a logic setting
voltage or a voltage to be output from the one of the gate
signal output terminals.

12. The EL display according to claim 8,

wherein each of the pixels is passed through by the gate
signal lines, n being an integer of 2 or larger, and

each of the gate driver circuits includes n shift register
circuits.

13. The EL display according to claim 8,

wherein a plurality of gate signal output circuits are formed
in each of the gate driver circuits, and

an independent voltage Von is applied to each of the gate
signal output circuits.

14. An EL display comprising,

a panel board including a display screen on which pixels
each including an EL element are arranged in a matrix;

gate signal lines arranged on a per pixel row basis;

source signal lines arranged on a per pixel column basis;

gate driver circuits mounted on a flexible board; and

a source driver circuit which outputs a video signal to the
source signal lines,

wherein each of the gate driver circuits includes gate signal
output terminals, third driver terminals, fourth driver
terminals, and control terminals,

first connection parts, gate signal connection parts, second
connection parts, and third connection parts are
arranged on a side of the flexible board,

the flexible board includes (i) terminal connection lines
which connect the gate signal output terminals and the
gate signal connection parts, (ii) terminal connection
lines which connect the control terminals and the second
connection parts, (iii) terminal connection lines which
connect the first connection parts and the third driver
terminals, and (iv) terminal connection lines which con-
nect the third driver terminals and the third connection
parts, and

the third driver terminals and the fourth driverterminals are
connected by lines formed in each of the gate driver
circuits.

15. The EL display according to claim 14,

wherein each of the gate driver circuits includes a plurality
of shift register circuits.

16. The EL display according to claim 14,

wherein a bi-directional buffer circuit is arranged at a point
on a line formed in each of the gate driver circuits.

17. The EL display according to claim 14,

wherein at least one of the driver terminals is a terminal
which sets a signal mode to be output from the one of the
gate signal output terminals,

the signal mode is one of (i) a first signal mode in which an
on voltage and a first off voltage are applied or (ii) a
second signal mode in which an on voltage, a first off
voltage, and a second off voltage are applied, and

the one of the first signal mode or the second signal mode
is selected by the terminal which sets the signal mode.

18. The EL display according to claim 14,

wherein each of the pixels is passed through by the gate
signal lines, n being an integer of 2 or larger, and

each of the gate driver circuits includes n shift register
circuits.

19. The EL display according to claim 14,

wherein a plurality of gate signal output circuits are formed
in each of the gate driver circuits, and
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an independent voltage Von is applied to each of the gate
signal output circuits.

20. The EL display according to claim 14,

a first one of the gate driver circuits is arranged on a first
side of the display screen, and a second one of the gate
driver circuits is arranged on a second side of the display
screen.
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