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Description
FIELD OF INVENTION

[0001] The present invention relates to a display sys-
tem, more specifically to a method and system for driving
light emitting displays.

BACKGROUND OF THE INVENTION

[0002] A display device having a plurality of pixels (or
subpixels) arranged in a matrix has been widely used in
various applications. Such a display device includes a
panel having the pixels and peripheral circuits for con-
trolling the panels. Typically, the pixels are defined by
the intersections of scan lines and data lines, and the
peripheral circuits include a gate driver for scanning the
scan lines and a source driver for supplying image data
to the data lines. The source driver may include gamma
corrections for controlling gray scale of each pixel. In or-
der to display a frame, the source driver and the gate
driverrespectively provide a data signal and a scan signal
to the corresponding data line and the corresponding
scan line. As a result, each pixel will display a predeter-
mined brightness and color.

[0003] In recent years, the matrix display has been
widely employed in small electronic devices, such as
handheld devices, cellular phones, personal digital as-
sistants (PDAs), and cameras. However, the conversion-
al scheme and structure of the source driver and the gate
driver demands the large number of elements (e.g., re-
sistors, switchers, and operational amplifiers), resulting
that the layout area of the peripheral circuits is still large
and expensive.

[0004] Patent application US 2002/080108 describes
a gate line driving circuit and driving method for driving
gate control lines G_1...G_N, which are evenly divided
into L groups. The driving circuit comprises a gate line
control logic circuit, a first level shifter module, a second
level shifter module and a multiplexer. The multiplexer is
used to connect driving lines D_1...D_K to the gate con-
trol lines of the selected group, and connect the gate
control lines of unselected groups to a predetermined
power line. The driving method consists in, at the start,
orderly selecting a group in a time frame so that the gate
control lines of the selected group are connected to the
driving lines D_1...D_K. Next, scanning and driving the
K driving lines D_1...D_K of the selected group in a time
slot. All the gate control lines of the unselected are con-
nected to a power line VEE.

[0005] Published international patent application WO
2008/057369 A1 describes a data driver, for sequentially
supplying image data of each pixel to a display panel
having pixels arranged in a matrix layout, for every line,
includes a frame memory for storing pixel data having
multiple-bits per single pixel in single screen segments;
and a structure for converting from multiple-bit pixel data
for a single line segment read out in single line units from
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the frame memory, into single bit pixel data correspond-
ing to a subframe, in single frame units, wherein pixel
data for a single line that has been converted to single-
bit data by the conversion structure is output simultane-
ously for a single line.

[0006] Therefore there is a need to provide a display
driver that can reduce a driver die area and thus cost,
without reducing the driver performance.

SUMMARY OF THE INVENTION

[0007] Itis an object of the invention to provide a meth-
od and system that obviates or mitigates at least one of
the disadvantages of existing systems.

[0008] This objectis achieved by the present invention
as claimed in the independent claims.

[0009] According to an example, there is provided a
display system, which includes: a driver for operating a
panel having a plurality of pixels arranged by a

plurality of first lines and at least one second line, the
driver having: a driver output unit for providing to the pan-
el a single driver output for activating the plurality of first
lines, the single driver output being demultiplexed on the
panel to activate each first line.

[0010] According to an example, there is provided a
display system, which includes: a driver for operating a
panel having a plurality of pixels arranged by a plurality
of data lines and at least one scan line, the driver having:
a shift register unit including a plurality of shift registers;
a latch and shift register unit including a plurality of latch
and shift circuits for the plurality of shift registers, each
storing an image signal from the corresponding shift reg-
ister or shifting the image signal to a next latch and shift
circuit; and a decoder unit including at least one decoder
coupled to one of the latch and shift circuits, for decoding
the image signal latched in the one of the latch and shift
circuit to provide a driver output.

[0011] According to an example, there is provided a
display system, which includes: a driver for operating a
panel having a plurality of pixels, the driver having: a
plurality of multiplexers for a plurality of offset gamma
curve sections, each offset gamma curve section having
a first range less than a second range of a main gamma
curve, at least one of offset gamma curve sections being
offset by a predetermined voltage from a corresponding
section of the main gamma curve; a plurality of decoders
for the plurality of multiplexers; and an output buffer for
providing a driver output based on the output from the
decoder and the predetermined voltage.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] These and other features of the invention will
become more apparent from the following description in
which reference is made to the appended drawings

wherein:

Figure 1A illustrates a gate driver and a panel for a
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display system;

Figure 1B illustrates an example of the gate driver
and the panel of Figure 1A;

Figure 2 illustrates a timing chart for operating the
display system of Figures 1A-1B;

Figure 3Aillustrates another example of a gate driver
and a panel for a display system;

Figure 3B illustrates an example of the gate driver
and the panel of Figure 3A;

Figure 4 illustrates a timing chart for operating the
display system of Figures 3A-3B;

Figure 5 illustrates an example of a source driver
and a panel for a display system;

Figure 6 illustrates an example of operation for the
display system having RGB pixel structure;

Figure 7 illustrates a further example of a source
driver and a panel for a display system;

Figure 8 illustrates a further example of a source
driver and a panelfor a display system having RGBW
pixel structure;

Figure 9 illustrates an example of subpixel configu-
ration for RGBW pixel stricture;

Figure 10 illustrates a further example of a source
driver, external gamma and a panel for a display sys-
tem;

Figure 11 illustrates a further example of a source
driver and a panel for a display system;

Figure 12 illustrates a further example of a source
driver and a panel for a display system;

Figure 13 illustrates a source driver for a convention-
al display system;

Figure 14 illustrates a further example of a source
driver for a display system;

Figure 15 illustrates a further example of a source
driver for a display system;

Figure 16A illustrate an example of a gamma curve
and 16B illustrate an example of a segmented offset
gamma curve;

Figure 17 illustrates an example of a display system
having the gate driver of Figure 1A or 3A;
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Figure 18 illustrates an example of a display system
having the source driver of Figures 5-12; and

Figure 19 illustrates an example of a display system
having the source driver of Figures 14-15.

DETAILED DESCRIPTION

[0013] One or more currently preferred embodiments
have been described by way of example. It will be ap-
parent to persons skilled in the art that a number of var-
iations and modifications can be made without departing
from the scope of the invention as defined in the claims.
[0014] Embodiments in this disclosure are described
using a panel having pixels that are coupled to at least
first line and atleast one second line (e.g., scan lines and
data lines) and being operated by a driver. The driver
may be a driver IC having a plurality of pins, e.g., source
driver ICs, gate driver ICs. The panel may be, for exam-
ple, but not limited to, a LCD or LED panel. The panel
may be a color panel or a monochrome panel.

[0015] Inthe description below, the terms "source driv-
er" and "data driver" are used interchangeably, and the
terms "gate driver" and "address driver" are used inter-
changeably. In the description below, the terms "row",
"scan line" and "address line" may be used interchange-
ably. In the description below, the terms "column", "data
line" and "source line" may be used interchangeably. In
the description below, the terms "pixel" and "subpixel"
may be used interchangeably.

[0016] Referring to Figures 1A-1B, there is illustrated
a system 100 having a gate driver 102 and a panel 110
having pixels arranged in rows and columns. The system
100 includes a mechanism for multiplexing (muxing) gate
driver outputs based on frequency reduction. In Figure
1A, "fv" represents the vertical frequency of the display
(or row frequency), and "M" is the number of muxing
blocks. In Figure 1B, "Cell #i" represents an address cell
106, and "SEL k" (k=(i-1)*M+1, (i-1)*M+2, ..., (i-
1)*M+M+1, i*M) represents a row or a scan line coupled
to the row of the panel 110. A pixel in the row is selected
by the scan line. The address cell 106 may be a logic or
a flip-flop in a shift register chain to output a gate output.
[0017] The gate driver 102 includes a driver output unit
104 having at least one address cell 106 (Cell #i). The
address cell 106 provides a single gate driver output 108
which is shared by M rows. An individual gate driver out-
put 108 from the gate driver 102 is active for M rows. On
the panel side 110, a demultiplexer 112 ("1:M Demuxs"
in Figure 1A) is employed for M rows. The input of the
demultiplexer 112 is coupled to the gate driver output
108, and the outputs of the demultiplexer 112 are coupled
to M rows. In this example, the demultiplexer 112 is cou-
pled to scan lines SEL (i-1)*M+1, SEL (i-1)*M+2, ..., and
SEL i*M. The activated gate driver output 108 from the
address cell 106 (Cell #i) is assigned to each individual
row in sequence, via the demultiplexer 112.

[0018] The demultiplexer 112 is implemented using,
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for example, thin film transistors, on the panel 110. The
demultiplexer 112 includes a plurality of switch blocks for
activating M rows. In Figure 1B, switches 116 (SET #1,
SET #2, ..., SET #M) are shown as an example of the
components of the demultiplexer 112. The switch block
116 (SET #k: k=1, 2, ..., M) is employed for the scan line
SEL (i-1)*M+k. Each switch block 116 includes a pair of
switches, one being capable of connecting the gate driver
output 108 to the corresponding scan line and the other
being capable of connecting VGL to the corresponding
scan line. VGL may be a ground level voltage. Each scan
line SEL (i-1)*M+k turns to be on the VGL level or the
activated gate driver output 108 via the corresponding
switch block 116 (SET #k). Each switch block 116 (SET
#k) is controlled by the corresponding control signal
CTRL (k). In Figure 3B, the scan line SEL (i-1)*M+k is
selected (becomes active) by the control signal CTRL
(k). By operating the demultiplexer 112 with the control
signals CTRL (1)-CTRL (M), the number of the gate driver
outputs and address cells is reduced by a factor of M.
[0019] In Figure 1B, one address cell 116 is shown as
an element of the driver output unit 104; however, the
number of the address cells may vary. In Figure 1B, M
rows (scan lines) are shown; however, the panel 110 may
include a plurality of groups of rows where the ith group
has M rows and is operated by the ith address cell (Cell
#i). One of ordinary skill in the art would appreciate that
the gate driver 102 and the panel 110 may include com-
ponents not shown in the Figures 1A-1B.

[0020] Referringto Figures 1A, 1B and 2, the operation
of a display having the gate driver 102 and the panel 110
is described. Each of the controlling signals CTRL (1) -
CTRL (M) for controlling the demultiplexing on the panel
110 works at the normal gate frequency. When the dis-
play programming reaches the row SEL (i-1)*M+1, the
control signal CTRL (1) for that row is high, resulting that
the address cell 106 for the ith block (Cell #i) of rows is
connected to SEL (i-1)*M+1. Thus, that row SEL (i-
1)*M+1 is selected and the image data can be written in
the pixels of the row.

[0021] After the programming of the row SEL (i-
1)*M+1, the next control signal CTRL (2) is high, resulting
that the next row SEL (i-1)*M+2 becomes active. This
continues till the entire display is programmed (end of a
frame).

[0022] If a row is not active, the control signal related
to that row is low or the address cell related to that row
is not active. Thus, the row is connected to VGL which
will disconnect the pixels in that row from the gate driver
102.

[0023] Referring to Figures 3A-3B, there is illustrated
a system 130 having a gate driver 132 and a panel 140
having pixels arranged in rows and columns. The system
130 has a mechanism for reducing the number of gate
driver outputs and reducing the operation frequency of
demultiplexing control signals on the panel side. In Figure
3A, "fv" represents the vertical frequency of the display
(or row frequency). In Figure 3B, "Cell #" (j=i, i+1, i+2,

10

15

20

25

30

35

40

45

50

55

i+3) represents an address cell, and "SEL k" (k=i, i+1,
i+2, i+3) represents a row or a scan line coupled to the
row of the panel 140. A pixel in the row is selected by the
scan line. The address cell may be a logic or a flip-flop
in a shift register chain to output a gate output.

[0024] In the system 130, gate driver output signals
are multiplexed on the gate driver 132 side, and the out-
puts from the gate driver 132 are demultiplexed on the
panel 140 side.

[0025] The gate driver 132 includes a driver output unit
133 having a plurality of multiplexers for a plurality of
address cells. Each address cell provides a gate driver
signal, and each multiplexer multiplexing the gate driver
signals and outputs a single gate driver output. In Figure
3B, four address cells 138a-138d (Cell #i, Cell #i+1, Cell
#i+2, and Cell #i+3) are shown as an example of the
address cells in the gate driver 132. In Figure 3B, two
multiplexers 134a and 134b are shown as an example
of multiplexing the gate driver signals. The multiplexers
134a and 134b are controlled by a control signal iCTRL.
The multiplexer 134ais coupled to the address cells 138a
and 138c (Cell #i and Cell #i+2) and outputs a gate output
signal 136a that corresponds to either address cell 138a
or 138c (Cell #i or Cell #i+2). The multiplexer 134b is
coupled to the address cells 138b and 138d (Cell #i+1
and Cell #i+3) and outputs a gate output signal 136b that
corresponds to either address cell 138b or 138d (Cell
#i+1 or Cell #i+3).

[0026] The panel 140 includes a multiplexer 142 ("1:M
Demuxs" in Figure 3A) coupling to the gate driver outputs
and a plurality of rows. The demultiplexer 142 is imple-
mented using, for example, thin film transistors, on the
panel 140. The demultiplexer 142 includes a plurality of
switch group blocks, each coupling to the gate driver mul-
tiplexers. In Figure 3B, two switch group blocks 146a and
146b (SET #1 and SET #2) are shown as an example of
the components of the demultiplexer 142. On the panel
side 140, the activated gate driver outputs 136a and 136b
are assigned of the switch group blocks 146a and 146b.
[0027] Each switch group block in the panel 140 in-
cludes a plurality of switch blocks 148. In Figure 3B, each
of the switch group blocks 146a and 146b includes two
switch blocks 148, one being capable of coupling one
gate driver output 136a to one scan line and the other
being capable of coupling the other gate driver output
136b to the other scan line. The switch block 148 includes
a pair of switches, one being capable of coupling the gate
driver output to the corresponding scan line and the other
being capable of coupling VGL to the corresponding scan
line. VGL may be aground level voltage. The switch block
148 in the switch group block (SET #k: k=1, 2, ...) is con-
trolled by the corresponding control signal CTRL (k).
Each scan line turns to be on the VGL level or the cor-
responding activated gate driver output 136a or 136b via
the corresponding switch block 148. In Figure 3B, the
scan lines SEL (i) and SEL (i+1) are selected (become
active) by the control signal CTRL (1), and the scan lines
SEL (i+2) and SEL (i+3) are selected (become active) by
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the control signal CTRL (2).

[0028] In Figure 3B, the multiplexing (muxing) and de-
multiplexing (demuxing) operations are executed for two
rows, however, the multiplexing and demultiplexing op-
erations may be executed for more than two rows. In
Figure 3B, four address cells are shown as an element
of the driver output unit 133; however, the number of the
address cells is not limited to four and may vary. In Figure
3B, rows (scan lines) are divided into two groups, each
having two rows; however, the number of groups and the
number of rows in each group are not limited to two and
may vary. One of ordinary skill in the art would appreciate
that the gate driver 132 and the panel 140 may include
components not shown in the Figures 3A-3B.

[0029] In this structure, the physical multiplexing is
used at the gate driver side 132. As a result, the number
of address cells remains the same while the number of
gate driver outputs is reduced by a factor of multiplexing
blocks. The number of rows in each set (SET #k) can be
increased for further reduction in output of the gate driver
and the frequency of the control signals. Since multiple
gate driver outputs can be active, the operation frequency
of the demultiplexing control signals is reduced.

[0030] Referringto Figures 3A, 3B and 4, the operation
of a display having the gate driver 132 and the panel 140
is described. When the display programming reaches the
rows SEL (i) and SEL (i+1), the control signal CTRL (1)
for those rows is high (150), resulting that the gate driver
output 136a is coupled to the row SEL (i) and the gate
driver output 136b is coupled to the row SEL (i+1). At this
period (150), the control signal iCTRL isinone state (e.g.,
low). The gate driver output 136a corresponds to the out-
putfrom the address cell 138a (Cell #i) and the gate driver
output 136b corresponds to the output from the address
cell 138b (Cell #i+1). The image data can be written in
the pixels of the selected rows SEL (i) and SEL (i+1).
[0031] After the programming of the rows SEL (i) and
SEL (i+1), the next control signal CTRL (2) is high (152),
resulting that the next rows SEL (i+2) and SEL (i+3) be-
come active. At this period (152), the control signal iCTRL
is in the other state (e.g., high). The gate driver output
136a corresponds to the output from the address cell
138c (Cell #i+2) and the gate driver output 136b corre-
sponds to the output from the address cell 138d (Cell
#i+3). The image data can be written in the pixels of the
selected rows SEL (i+2) and SEL (i+3). This continues
till the entire display is programmed (end of a frame).
[0032] If a row is not active, the control signal related
to that row is low or the address cell related to that row
is not active. Thus, the row is connected to VGL which
will disconnect the pixels in that row from the gate driver
132.

[0033] Referring to Figure 5, there is illustrated a sys-
tem 160 having a source driver 162 and a panel 180
having subpixels for RGB. Most of light emitting displays
employ different gammas (or gamma corrections) for dif-
ferent subpixels, which use different decoders for differ-
entoutputs. In the system 160, gammas (gamma correc-
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tions, gamma voltages) are multiplexed on the source
driver 162 side. In the description, the terms "gamma",
"gamma correction" and "gamma voltages" may be used
interchangeably. One of ordinary skill in the art would
appreciate that the source driver 162 and the panel 180
may include components not shown in Figure 5.

[0034] The source driver 162 includes a driver output
unit 164 having a CMOS multiplexer 166 and a CMOS
digital to analog converter (DAC) 170. The multiplexer
166 multiplexes a Red gamma correction 168a, a Green
gamma correction 168b and a Blue gamma correction
168c. The DAC 170 includes a decoder. In the descrip-
tion, the terms "DAC" and "DAC decoder" may be used
interchangeably.

[0035] Each ofthe gamma corrections 168a, 168b and
168c provides a reference voltage to the DAC 170. The
reference voltage is selected based on the dynamic
range of the DAC decoder 170. The reference voltage at
the gamma correction block may be generated using, for
example, resistors, or be stored using, for example, reg-
isters.

[0036] The output from the multiplexer 166 is provided
tothe DAC 170. The multiple gammas share one decoder
in the DAC 170. The DAC decoder 170 operates on an
output from a multiplexer 172. The multiplexer 172 mul-
tiplexes a Red register (reg) 174a for storing image data
for Red, a Green register (reg) 174b for storing image
data for Green, and a Blue register (reg) 174c for storing
image data for Blue. The CMOS DAC 170 provides a
single source driver output 174.

[0037] A demultiplexer 182 is employed on the panel
180 side to demultiplex the driver output 174 from the
source driver 162. The demultiplexer 182 is implemented
using, for example, thin film transistors, on the panel 180.
The outputs from the demultiplexer 182 are couples to
three data lines. The driver output 174 is demultiplexed
182 on the panel 180 side and goes to different subpixels
(i.e., Red subpixel, Blue subpixel and Green subpixel).
[0038] Inthe system 160, the output of the source driv-
er 162 is multiplexed to reduce the number of driver pins
and demultiplexed at the panel 180. To further improve
the size of the driver area, the multiplexing is executed
at few stage earlier at the gamma selection and DAC
inputs. For example, when, the Red pixels are being pro-
grammed at the panel 180, the Red data (Red register
174a) and the red gamma 168a are assigned to the DAC
170.

[0039] The multiplexers 166 and 172 may be controlled
by a color selection control signal ColorSel. The demul-
tiplexer 182 may be controlled by the control signal Color-
Sel or a control signal associated with the multiplexing
control signal ColorSel.

[0040] As shown in Figure 6, the Red pixels, Green
pixels and Blue pixels may be programmed sequentially.
It will be appreciated by one of ordinary skill in the art
that the programming sequence is not limited to that of
Figure 6, and is changeable by using the color selection
control signal.
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[0041] Generally, the output range of the voltage re-
quired for the light emitting displays is high and thus
source drivers are to be a rail-to-rail design for the power.
Currently, this results in using multiple CMOS decoders,
leading to a larger area source driver. Referring to Figure
7,there is illustrated a system 190 having a source driver
192 and a panel 220 having subpixels for RGB. In this
system 190, multiple gammas (gamma corrections, gam-
ma voltages) are multiplexed and a DAC is divided into
separate NMOS and PMOS components, resulting in that
the source driver 192 area is reduced. One of ordinary
skill in the art would appreciate that the source driver 192
and the panel 220 may include components not shown
in Figure 7.

[0042] The source driver 192 includes gamma correc-
tions for Red, Blue and Green, each providing areference
voltage to a DAC decoder. The reference voltage is se-
lected based on the dynamic range of the decoder. The
reference voltage may be generated using, for example,
resistors, or be stored using, for example, registers. Each
gamma correction has a high voltage level gamma cor-
rection (high voltage level of gamma corrections) and a
low voltage level gamma correction (low voltage level of
gamma corrections). The high voltage level of gamma
corrections is a level from a predefined reference voltage
to the high point of the driver output, and the low voltage
level of gamma corrections is a level from the predeter-
mined reference voltage to the beginning of the gamma
voltage. The predetermined reference voltage may be at
the middle for the driver output range. For example, if the
driver range is 10V, the predetermined reference voltage
is 5V; the high voltage level of gamma corrections is 5
to 10V; and the low voltage level of gamma corrections
is 0 to 5V.

[0043] The source driver 192 includes a driver output
unit 194 having a PMOS multiplexer 196 for the high volt-
age level of gamma corrections, and a NMOS multiplexer
200 for the low voltage level of gamma corrections. In
Figure 7,the multiplexer 196 multiplexes a high Red gam-
ma correction 198a, a high Green gamma correction
198b and a high Blue gamma correction 198¢, and the
multiplexer 200 multiplexes a low Red gamma correction
202a, a low Green gamma correction 202b and a low
Blue gamma correction 202c.

[0044] The driver output unit 194 includes a DAC that
is divided into separate components: a PMOS compo-
nent 204 ("PMOS DAC" in Figure 7) and a NMOS com-
ponent 206 ("NMOS DAC" in Figure 7). The PMOS com-
ponent 202 includes a PMOS decoder and receives the
output from the multiplexer 196. The NMOS component
206 includes a NMOS decoder and receives the output
from the multiplexer 200. The reference voltage from the
gamma correction is selected based on the dynamic
range of the NMOS and PMOS decoders in the compo-
nents 204 and 206. The PMOS and NMOS decoders in
the components 204 and 206 operate on an output from
a multiplexer 208 for multiplexing a Red register 210a, a
Green register 210b, and a Blue register 210c. The reg-
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isters 210a, 210b and 210c correspond to the resisters
174a, 174b and 174c of Figure 5, respectively. The mul-
tiplexers 196, 200 and 208 are controlled by a color se-
lection control signal ColorSel.

[0045] The driver output unit 194 includes a CMOS
multiplexer 212 for multiplexing the outputs from the
PMOS and NMOS components 204 and 206. The mul-
tiplexer 212 is operated by an output from a multiplexer
214. The multiplexer 214 multiplexes bit signals R[j], G[il,
and B[k], based on the color selection control signal
ColorSel. R[j] (G[i], B[K]) is a bit that defines when to use
which part of the gamma for Red (Green, Blue). The bit
R[] (G[i], B[K]) is generated based on the Red register
210a(210b, 210c) and predefined data about the gamma
curve for Red (Green, Blue), e.g., gamma values. The
multiplexer 212 outputs a single source driver output 216.
[0046] When the bit signal R[j] is active and the other
signals are not active, the source driver 192 outputs the
driver output 216 based on either the high Red gamma
correction or the low Red gamma correction.

[0047] A demultiplexer 222 is employed on the panel
220 side to demultiplex the source driver output 216. The
demultiplexer 222 corresponds to the demultiplexer 182
of Figure 5. The demultiplexer 222 is implemented using,
for example, thin film transistors, on the panel 220. The
outputs from the demultiplexer 222 are couples to three
data lines. The demultiplexer 222 may be controlled by
the control signal ColorSel or a control signal associated
with the multiplexing control signal ColorSel. Based on
the output from the demultiplexer 222, one of three data
lines is active. The driver output 216 is demultiplexed 222
on the panel 220 side and goes to different subpixels
(i.e., Red subpixel, Blue subpixel, Green subpixel).
[0048] Basedontheimage data, one ofthe low gamma
correction and the high gamma correction is selected.
For example, if the high voltage level of gamma correc-
tions is 5 to 10V, the low voltage level of gamma correc-
tionsis 0 to 5V, and the image data requires 6 V, the high
end of gamma correction will be selected.

[0049] Based on the color selection control signal
ColorSel, the Red pixels, Green pixels and Blue pixels
may be programmed sequentially, similar to that of Figure
6. It will be appreciated by one of ordinary skill in the art
that the programming sequence is not limited to that of
Figure 6, and is changeable by using the color selection
control signal.

[0050] Instead ofusinga CMOS decoder that has twice
as many transistors as a PMOS or NMOS decoder for
the entire range the output voltage, the PMOS decoder
204 is used for the higher range and the NOMS decoder
206 for the lower range of the voltage. Thus, the area will
be reduced by using twice less transistors.

[0051] Referring to Figure 8, there is illustrated a sys-
tem 230 having a source driver 232 and a panel 270
having subpixels. The system 230 is applied to quad RG-
BW pixel structure. Multiple gamma corrections for
White, Green, Blue and Red are multiplexed in the source
driver 232. In the source driver 232, four different gamma



11 EP 2 313 881 B1 12

corrections are generated (White, Green Blue and Low)
for each of high voltage level and low voltage level. One
of ordinary skill in the art would appreciate that the source
driver 232 and the panel 270 may include components
not shown in Figure 8.

[0052] The source driver 232 includes gamma correc-
tions for White, Green, Blue and Red, each providing a
reference voltage to a DAC decoder. The gamma cor-
rection may be generated using, for example, resistors,
or be stored using, for example, registers. Each gamma
correction has a high voltage level gamma correction
(high voltage level of gamma corrections) and a low volt-
age level gamma correction (low voltage level of gamma
corrections). As described above, the high voltage level
of gamma corrections is a level from the reference volt-
age to the reference voltage to the high point of the driver
output, and the low voltage level of gamma corrections
is a level from the reference voltage to the beginning of
the gamma voltage.

[0053] The source driver 232 includes a driver output
unit 270 having PMOS multiplexers 240a and 240b for
high voltage level of gamma corrections, and NMOS mul-
tiplexers 244a and 244b for low voltage level of gamma
corrections. The multiplexer 240a multiplexes a high
White gamma correction 242a and a high Green gamma
correction 242b, and the multiplexer 240b multiplexes a
high Blue gamma correction 242c and a high RED gam-
ma correction 242d. The multiplexer 244a multiplexes a
low White gamma correction 246a and a low Green gam-
ma correction 246b, and the multiplexer 244b multiplexes
a low Blue gamma correction 246¢ and a low RED gam-
ma correction 246d.

[0054] The driver output unit 270 includes a PMOS
multiplexer 248 for multiplexing the outputs from the
PMOS multiplexers 240a and 240b, and a NMOS multi-
plexer 250 for multiplexing the outputs from the NMOS
multiplexers 244a and 244b. Based on the image data
and a color selection, one of the low gamma correction
and the high gamma correction for the selected color is
selected.

[0055] The driver output unit 270 includes a DAC that
is divided into separate components; a PMOS compo-
nent 252 ("PMOS DAC" in Figure 8) for the high voltage
level of the gamma corrections and a NMOS component
254 ("NMOS DAC" in Figure 8) for the low voltage level
of the gamma corrections. The PMOS component 252
includes a PMOS decoder and receives the output from
the multiplexer 248. The NMOS component 254 includes
a NMOS decoder and receives the output from the mul-
tiplexer 250. The reference voltage from the gamma cor-
rection is selected based on the dynamic range of the
NMOS and PMOS decoders in the components 252 and
254,

[0056] The PMOS and NMOS decoders in the compo-
nents 252 and 254 operate on an output from a multi-
plexer 256 for multiplexing a White/Blue register 258a
and a Green/Red register 258b. The White/Blue register
258a stores image data for White/Blue. The Green/Red
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register 258b stores image data for Green/Red. In the
RGBW structure, each data line carries data for two dif-
ferent colors. In this example, one data line carries data
for White and Blue, and the other data line carries data
for Green and Red. In one row, a data line is connected,
for example, to White pixels (Green pixels) while during
the next row it is connected to Blue pixels (Red pixels).
As a result, the register 258a used for White and Blue
datais shared, and the register 258b used for Green and
Red is shared.

[0057] The driver output unit 270 includes a CMOS
multiplexer 260 for multiplexing the outputs from the
PMOS and NMOS decoders in the components 252 and
254. The multiplexer 260 is operated by a multiplexer
262 for multiplexing bit signals G/R[i] and W/B[k]. W/BJ[k]
(G/R(j]) is a bit that defines when to use which part of the
gamma for White or Blue (Green or Red). The bit W/B[k
(G/R][j]) is generated based on the White/Blue register
258a (Green/Red register 258b) and predefined gamma
values for White and Blue (Green and Red). The multi-
plexer 260 provides a source driver output 264.

[0058] When the bit signal W/BJ[K] is active, the source
driver 192 outputs the source driver output 264 based on
the high White gamma correction, the low White gamma
correction, the high Blue gamma correction, the low
White gamma correction or the low Blue gamma correc-
tion.

[0059] A demultiplexer 272 is employed in the panel
270 side to demultiplex the driver output 264 from the
source driver 232. The demultiplexer 272 is implemented
using, for example, thin film transistors, on the panel 270.
The outputs from the demultiplexer 272 are couples to
two data lines 274 and 276. The demultiplexer 272 is
controlled by a control signal associated with the color
selection. Based on the output from the demultiplexer
272, one of two data lines 274 and 276 is active. The
driver output 264 is demultiplexed 272 on the panel 270
side and goes to different subpixels (i.e., White subpixel,
Blue subpixel, Green subpixel, Red subpixel).

[0060] In the source driver 232, one PMOS decoder
254 is used for the higher range and one NOMS decoder
254 for the lower range of the voltage. Thus, the area will
be reduced by using twice less transistors than a CMOS
decoder.

[0061] In the panel 270, instead of having four Red
subpixel, Green subpixel, Blue subpixel, and White sub-
pixel side by side, they are configured in a quad arrange-
ment where two subpixels for two colors are in one row
and the other two colors are in the other row. In this ex-
ample, one data line 274 carries data for White and Blue
subpixels 278a and 278b, and the other data line 276
carries data for Green and Red subpixels 278c and 278d,
as shown in Figure 9. The subpixels are divided into two
rows and two columns. Thus the source driver provides
data for two subpixels at a time.

[0062] Referringto Figure 10, there is illustrated a sys-
tem 280 having a source driver 282, a panel 320 having
pixels, and external gamma buffer area 290. The system



13 EP 2 313 881 B1 14

280 is applied to RGB pixel structure. Multiple gamma
corrections for Red, Green and Blue are multiplexed in
the external buffer area 290. The external gamma buffer
area 290 is located external to the source driver area 282
(e.g., external to the source driver IC). The gamma volt-
ages are generated externally and applied to the source
driver 282 through buffers in the external gamma buffer
area 290. On the display side 320, a demultiplexing is
used to provide data for each color. One of ordinary skill
in the art would appreciate that the source driver 282,
the external gamma buffer area 290 and the panel 320
may include components not shown in Figure 10.
[0063] A PMOS multiplexer 292 is employed in the ex-
ternal gamma buffer area 290 for high voltage level of
gamma corrections, and a NMOS multiplexer 294 is em-
ployed in the external gamma buffer area 290 for low
voltage level of gamma corrections. The multiplexer 292
multiplexes a high Red gamma correction 296a, a high
Green gamma correction 296b and a high Blue gamma
correction 296¢, and the multiplexer 294 multiplexes a
low Red gamma correction 298a, a low Green gamma
correction 298b and a low Blue gamma correction 298c.
The gamma corrections 296a, 296b and 296¢ corre-
spond to the gamma corrections 198a, 198b and 198¢c
of Figure 7, respectively and are located outside the
source driver 282. The gamma corrections 298a, 298b
and 298¢ correspond to the gamma corrections 2023,
202b and 202c of Figure 7, respectively and are located
outside the source driver 282. The PMOS and NMOS
multiplexers 292 and 294 correspond to the multiplexers
196 and 200 of Figure 7, respectively and are located
outside the source driver 282. The outputs from the
PMOS and NMOS multiplexers 292 and 294 are provided
to the source driver 282.

[0064] The source driver 282 includes a driver output
unit 284. The driver output unit 284 includes a DAC that
is divided into separate components: a PMOS compo-
nent 300 ("PMOS DAC" in Figure 10) and a NMOS com-
ponent 302 ("NMOS DAC" in Figure 10). The PMOS and
NMOS components 300 and 302 correspond to the
PMOS and NMOS components 204 and 206 of Figure
7, respectively. The PMOS component 300 includes a
PMOS decoder and receives the output from the multi-
plexer292. The NMOS component 302 includes aNMOS
decoder and receives the output from the multiplexer
294. The PMOS and NMOS decoders in the components
300 and 302 operate on an output from a multiplexer 304
for multiplexing a Red register 306a, Green register 306b
and Blue register 306c. The resisters 306a, 306b and
306b correspond to the registers 210a, 210b and 210c¢
of Figure 7, respectively.

[0065] The driver output unit 284 includes a CMOS
multiplexer 308 for multiplexing the outputs from the
PMOS and NMOS components 300 and 302. The mul-
tiplexer 308 is operated by a multiplexer 310 for multi-
plexing bit signals R[j], G[i] and B[k]. The multiplexers
308 and 310 correspond to the multiplexers 212 and 214
of Figure 7, respectively. The multiplexer 308 outputs a
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single source driver output 316.

[0066] A demultiplexer 322 is employed on the panel
320 side to demultiplex the driver output 264 from the
source driver 282. The demultiplexer 322 corresponds
to the demultiplexer 182 of Figure 5. The demultiplexer
322 is implemented using, for example, thin film transis-
tors, on the panel 320. The outputs from the demultiplexer
322 are couples to three data lines. The demultiplexer
322 is controlled by a control signal associated with the
color selection. Based on the output from the demulti-
plexer 322, one of three data lines is active. The driver
output 316 is demultiplexed 322 on the panel 320 side
and goes to different subpixels (i.e., Red subpixel, Blue
subpixel, Green subpixel).

[0067] Inthis example,the PMOS decoder component
300 is used for the higher range and the NOMS decoder
component 302 for the lower range of the voltage. Thus,
the source area will be reduced by using twice less tran-
sistors than that of a CMOS decoder. In addition, the
gammas are multiplexed and provided from the outside
of the source driver 282 area, thus the number of inputs
required for the gamma correction is reduced as well.
[0068] For small displays, the gamma correction is in-
ternally programmable. The data for gamma correction
is stored in internal registers. To reduce the number of
gamma registers, DAC resistive ladders and DAC de-
coders, the gamma registers are multiplexed, as shown
in Figure 11. For programming each color, the corre-
sponding gamma color is assigned to the gamma block.
Referring to Figure 11, there is illustrated a system 330
having a source driver 332 and a panel 360 having pixels.
The system is applied to quad RGB pixel structure. Mul-
tiple gamma corrections for Red, Green and Blue are
multiplexed in the source driver 332. One of ordinary skill
in the art would appreciate that the source driver 332 and
the panel 360 may include components not shownin Fig-
ure 11.

[0069] The source driver 332 includes a driver output
unit 334 having a multiplexer 340 for multiplexing a Red
gammaregister 342a, a Green gamma register 342b and
a Blue gamma register 342c, each for storing the corre-
sponding gamma correction data. The gamma correction
is internally programmed (configurable), and the data for
the gamma correction is stored in the resister. The driver
output unit 334 includes a gamma circuit 344 for gener-
ating the gamma voltage based on its input signals from
the multiplexer 340 (i.e., data from the gamma resister
342a, 342b, 342c). The gamma circuit 344 may be, for
example, but not limited to, a digital potentiometer or a
DAC.

[0070] The driver output unit 334 includes a CMOS
DAC 346 thathas a decoder and receives the output from
the gamma correction 344. The DAC decoder in the DAC
346 operates on an output from a multiplexer 348 for
multiplexing a Red register 350a, a Green register 350b
and a Blue register 350c. The registers 350a, 350b and
350c correspond to the resisters 174a, 174b and 174c
of Figure 5, respectively. The driver output 348 from the
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DAC decoder 346 is demultiplexed at a demultiplexer
362 in the panel 360 and goes to different subpixels (e.g.,
Red subpixel, Green subpixel and Blue subpixel). The
demultiplexer 362 is implemented using, for example,
thin film transistors, on the panel 360.

[0071] Forfurtherimproving the source driver area, the
DAC is divided into NMOS and PMOS decoders as
shown in Figure 12. Referring to Figure 12, there is illus-
trated a system 370 having a source driver 372 and a
panel 420 having pixels. The system 370 is applied to
RGB pixel structure. Multiple gamma corrections for Red,
Green and Blue are multiplexed in the source driver 372.
One of ordinary skill in the art would appreciate that the
source driver 372 and the panel 420 may include com-
ponents not shown in Figure 12.

[0072] The source driver 372 includes a driver output
unit 374 having a multiplexer 380 for multiplexing a Red
gammaregister 382a, a Green gamma register 382b and
aBlue gammaregister 382c. The gamma registers 382a,
382b and 382c correspond to the gamma resisters 342a,
342b and 342c of Figure 11, respectively. The driver out-
put unit 374 includes a high gamma circuit 384 and a low
gamma circuit 386. The high gamma circuit 384 gener-
ates a high gamma voltage based on its input signals
from the multiplexer 380 (i.e., data from the gamma re-
sister 382a, 382b, 382c). The low gamma circuit 386 gen-
erates a low gamma voltage based on its input signals
from the multiplexer 380 (i.e., data from the gamma re-
sister 382a, 382b, 382c). Each of the gamma circuits 384
and 386 may be, for example, but not limited to, a digital
potentiometer or a DAC.

[0073] The driver output unit 374 includes PMOS and
NMOS components 390 and 392. The PMOS component
390 includes a PMOS decoder and is provided for the
high gamma 384. The NMOS component 392 includes
aNMOA decoder and is provided for the low gamma 386.
The PMOS and NMOS components 390 and 392 corre-
spond to the PMOS and NMOS components 204 and
206 of Figure 7. The PMOS and NMOS decoders in the
components 390 and 392 operate on an output from a
multiplexer 394 for multiplexing a Red register 396a, a
Green register 396b and a Blue register 396¢. The reg-
isters 396a, 396b and 396¢ correspond to the resisters
174a, 174b and 174c of Figure 5 (210a, 210b and 210c
of Figure 7), respectively.

[0074] The driver output unit 374 includes a CMOS
multiplexer 400 for multiplexing the outputs from the
PMOS and NMOS decoders in the components 390 and
392. The multiplexer 400 is operated by a multiplexer
402 for multiplexing bit signals R[j], G[i] and B[k]. The bit
signals R[j], G[i] and B[k] correspond to the bit signals
R[j1, G[i] and B[k] of Figure 8. The multiplexer 400 outputs
a source driver output 404.

[0075] A demultiplexer 422 is employed on the panel
420 side to demultiplex the driver output 404 from the
source driver 372. The demultiplexer 422 corresponds
to the demultiplexer 182 of Figure 5. The demultiplexer
422 is implemented using, for example, thin film transis-
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tors, on the panel 420. The outputs from the demultiplexer
422 are couples to three data lines. The demultiplexer
422 is controlled by a control signal associated with the
color selection. Based on the output from the demulti-
plexer 422, one of three data lines is active. The driver
output 404 is demultiplexed 422 on the panel 420 side
and goes to different subpixels (i.e., Red subpixel, Blue
subpixel, Green subpixel).

[0076] To develop muxing in a source driver, data for
each color is multiplexed as shown in Figure 13. Figure
13 illustrates a source driver 450 for scanning a panel
for a conventional display system. The source driver 450
includes a shift register unit452 and a latch unit 456. The
shift register unit 452 includes a plurality of shift registers
454a-454d, and receives a latch signal. The latch unit
456 includes a plurality of latch circuits 458a-458d that
are employed for the shift registers 454a-454b, respec-
tively. Each latch circuit 458a, 458b, 458c, 458d latches
adigital image signal in response to the latch signal from
the corresponding shift register. The outputs from three
latch circuits 458a, 458b and 458c are multiplexed by a
multiplexer 460 to output R, G, B image signals. The data
for each color is multiplexed 460. A DAC 462 includes a
decoder for decoding the output from the multiplexer 460
to output analog image signals.

[0077] Tofurther reduce the source area, the latch unit
456 is replaced with shift registers as shown in Figure
14. Referring to Figure 14, there is illustrated a source
driver 480 for a display system. The source driver 480
includes a first stage shift register unit 482, a second
stage latch and shift unit 486, and a DAC unit. The mul-
tiplexer 460 of Figure 13 is notimplemented in the source
driver 480 side. The shift register unit 482 includes a plu-
rality of shift registers, and each receives a latch signal.
The latch and shift unit 486 includes a plurality of latch
and shift registers that are employed for the shift registers
in the shift register unit 482, respectively. In Figure 14,
four shift registers 484a-484d are shown as an example
of the components of the shift register unit 482. In Figure
14, four latch and shift registers 488a-488d are shown
as an example of the components of the latch and shift
unit 486. In Figure 14, one DAC 490 is shown as an el-
ement of the DAC unit. The DAC 490 has a decoder. The
DAC 490 is coupled to the latch and shift register 488c,
which decodes its input and outputs a source driver out-
put 492.

[0078] It will be appreciated by one of ordinary skill in
the art that the number of the shift registers and the
number of the latch and shift registers are not limited to
fourand may vary. It will be appreciated by one of ordinary
skill in the art that the source driver 480 may include
components not illustrated in Figure 14. It will be appre-
ciated by one of ordinary skill in the art that the DAC unit
of the source driver 480 may include more than one DAC.
In one example, the DAC unitincludes a plurality of DACs
connected in M intervals.

[0079] Eachlatch and shiftregisterin the second stage
latch and shift unit 486 can copy its input signal and keep
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it intact till the next activation signal. The input signal to
the latch and shift register may come from the corre-
sponding first stage shift register or the previous latch
and shift register in the chain. As a result, the latch and
shift register can store the data for a row from the first
stage shift register or it can shift its own data to the next
units. For example, the latch and shift register 488a latch-
es a digital image signal in response to an activation sig-
nal from the corresponding shift register 484a. The
latched signal is shifted to the next latch and shift register
488b.

[0080] After the input signal for a row is stored in the
shift register unit 482, the second stage latch unit 486 is
activated and copies the signals from the shift register
unit 482. After that, the second stage latch unit 486 shifts
the data one by one to the DACs connected in M intervals
connect to the latch unit where M defines the muxing
order.

[0081] After the first color data is programmed, the
latch data is shifted by the number of required bits so that
the second data is stored in the latch 488c connected to
the DAC 490. This operation is executed for other colors
as well until all the colors are programmed. This imple-
mentation results in a simpler routing and smaller die
area. It will be appreciated by one of ordinary skill in the
art that a panel side may have a demultiplexer for demul-
tiplexing the source driver 480 output associated with the
M multiplexing operation. It will be appreciated by one of
ordinary skill in the art that the source driver 480 is ap-
plicable to monochrome displays.

[0082] Referring to Figure 15, there is illustrated a
source driver 500 for a display system. To develop DAC
decoders, high voltage fabrication process is used, which
results in large die area. Instead of a having one gamma
curve that covers the entire output voltage rage (e.g. 0
to 15), the source driver 500 uses a plurality of smaller
offset gamma curve segments (sections) at lower voltage
range, which are extracted from different part of the com-
plete gamma curve.

[0083] The source driver 500 includes a gamma block
502 for changing the color (gray scale) mapping for a
display, a resistive ladder 504 for generating reference
voltages, and an overlapping multiplexer block 506 for
the offset gamma curve sections.

[0084] The overlapping multiplexer block 506 includes
a plurality of multiplexers, each for multiplexing reference
voltages for different colors. In Figure 15, three multiplex-
ers 508a, 508b and 508c are shown as an example of
components of the overlapping multiplexer block 506.
The adjacent multiplexer covers different range of the
output voltage, having the beginning and the end of the
range. However, the end of one range in one multiplexer
and the beginning of the other range in the adjacent mul-
tiplexer overlap each other. The overlapping provides
flexibility in achieving different gamma curve. The same
inputs are being used for both multiplexers.

[0085] The source driver 500 includes a DAC decoder
section that is segmented into a plurality of low voltage
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decoders for the offset gamma curve sections. In Figure
15, the three low voltage decoders 510a, 510b and 510¢c
are shown as the elements of the DAC decoder, each
operating at low voltage. The two adjacent decoders
share a small portion of their dynamic range. A program-
mable decoder 512 defines the border of each decoder
510a-510c according to the gamma curves. This allows
for having different gamma curves for different applica-
tions.

[0086] In Figure 16A, an example of a main gamma
curve isillustrated. The main gamma curve 530 of Figure
16A has arange from 0 to 10V. In Figure 16B, the main
gamma curve 530 of Figure 16A is segmented into a
plurality of offset gamma curve sections 540, 542 and
544. Each offset gamma curve section has a shape cor-
responding to that of the same section of the maingamma
curve 530, and has a voltage range 0 to 5V. The gamma
curve section 542 is offset by -5V. The gamma curve
section 542 is offset by -10V. Using the offset gamma
curve sections, the internal circuits associated with the
gamma corrections are offset to lower voltage. The gam-
ma curve section may be internally programmed or input
from an external area or device. The display system may
include a module for programming/defining offset gam-
ma curve sections. This module may be integrated or
operate in conjunction with the programmable decoder
512.

[0087] ReferringtoFigures15and 16B, the multiplexer
508a is allocated for one offset gamma curve section
(e.g., 540 of Figure 16B) and the low voltage decoder
510a uses that offset gamma curve section. The multi-
plexer 508b is allocated for another offset gamma curve
section (e.g., 542 of Figure 16B) and the low voltage de-
coder 510b uses that offset gamma curve section. The
multiplexer 508c¢ is allocated for the other offset gamma
curve section (e.g., 544 of Figure 16B) and the low volt-
age decoder 510c uses that offset gamma curve section.
The low voltage decoders 510a, 510b and 510c are pro-
grammable.

[0088] The source driver 500 includes an output buffer
516. The output buffer 516 outputs a source driver output
520 based on the output from the decoder and the offset
voltage.

[0089] Based on the pixel circuit data, one offset gam-
ma curve section with its corresponding decoder is being
selected. Then the data is passed to the output buffer
516. In order to create the required voltage, the created
voltage is being shifted up at the output buffer 516. If a
voltage is selected from the second gamma curve section
542 of Figure 16B, it will be offset by 5 V at the output
buffer 516 to cover for the original offset.

[0090] Eachsegmentisinits own well so that the body
bias can be adjusted accordingly. The decoder can be
implemented in low voltage process, leading to smaller
die area (over three times saving).

[0091] Referring to Figure 17, there is illustrated an
example of a display system 600. The system 600 in-
cludes a controller 602, a source driver IC 604, a gate
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driver IC 606, and a panel 608. The gate driver 606 may
include the gate driver 102 of Figures 1A-1B or the gate
driver 132 of Figures 3A-3B. The panel 608 includes a
pixel array having a plurality of pixels (or subpixels) 610
and a demultiplexer 612. The demultiplexer 612 may in-
clude the demultiplexer 112 of Figures 1A-1B or the de-
multiplexer 142 of Figures 3A-3B. The controller 602 con-
trols the source driver 604 and the gate driver 606. The
controller 602 also generates control signals 614 to op-
erate the demultiplexer 612, which may correspond to
the control signals CTRL(k) of Figures 1A or 3A. The
demultiplexer 612 is implemented using, for example,
thin film transistors, on the panel 608.

[0092] Referring to Figure 18, there is illustrated an
example of a display system 630. The system 530 in-
cludes a controller 632, a source driver IC 634, a gate
driver IC 636, and a panel 638. The source driver 632
may include the source driver 162 of Figure 5, 192 of
Figure 7, 232 of Figure 8, 282 of Figure 10, 332 of Figure
11 or 372 of Figure 12. The panel 638 includes a pixel
array having a plurality of pixels (or subpixels) 610 and
a demultiplexer 642. The demultiplexer 642 may include
the demultiplexer 182 of Figure 5, 222 of Figure 7, 272
of Figure 8, 322 of Figure 10, 362 of Figure 11 or 422 of
Figure 12. The controller 632 controls the source driver
634 and the gate driver 636. The controller 632 also gen-
erates control signals 644 to operate the demultiplexer
632. The demultiplexer 642 is implemented using, for
example, thin film transistors, on the panel 638. The sys-
tem 630 may includes the external gamma 290 of Figure
10.

[0093] Referring to Figure 19, there is illustrated an
example of a display system 660 having the source driver
elements of Figure 14 or Figure 15. The system 660 in-
cludes a controller 662, a source driver IC 664, a gate
driver IC 666, and a panel 668. The panel 668 includes
a pixel array having a plurality of pixels (or subpixels)
610. The controller 662 controls the source driver 664
and the gate driver 666. The controller 662 controls, for
example, the shift register unit 482 and the latch and shift
unit 486 of Figure 14 or the overlapping multiplexer block
506 and the low voltage decoders 510a-510b of Figure
15.

[0094] In the above example, the gate drivers and the
source drivers are described separately. However, one
of ordinary skill in the art would appreciate that any of
the gate drivers of Figures 1A and 3B can be used with
the source drivers of Figures 6-15.

Claims

1. A display system, comprising:

a panel (140) comprising:

a plurality of scan lines;
at least one data line;
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a plurality of pixels arranged by the plurality
of scan lines and the at least one data line,
wherein the plurality of scan lines corre-
spond to a plurality of rows and the at least
one data line corresponds to at least one
column; and

a demultiplexer (142) having a plurality of
switch blocks (146a, 146b) adapted to acti-
vate the plurality of scan lines by demulti-
plexing an input signal (136a, 136b) in ac-
cordance with a control signal (CTRL(1),
CTRL(2)); and

a gate driver (132) adapted to operate the panel
(140), the gate driver (132) comprising:

a plurality of address cells (138a-138d)
each outputting arespective gate driver sig-
nal; and

adriver output unit (133) adapted to provide
to the panel (140) a single driver output
(136a, 136b) for activating the plurality of
scan lines, the single driver output being
connected to the demultiplexer (142) on the
panel (140), wherein the single driver output
is demultiplexed on the panel to activate
each of the plurality of scan lines;

characterized in that
the driver output unit (133) comprises:

a multiplexer (134a, 134b) adapted to
multiplex the plurality of gate driver sig-
nals generated by the respective ad-
dress cells (138a - 138d) such that the
signal output by the single driver output
(136a, 136b) corresponds to one of the
plurality of gate driver signals;
wherein the multiplexer (134a, 134b) is
controlled by a multiplexing control sig-
nal (iCTRL) that is associated with said
control signal (CTRL(1), CTRL(2)) for
controlling the demultiplexing of the sin-
gle driver output (136a, 136b) on the
panel (140); and

each switch block (146a, 146b) of the
demultiplexer is adapted to receive an
output from the multiplexer (134a,
134b).

2. A method of operating the display system of claim
1, the method further comprising:

providing from the gate driver (132) to the panel
(140) a signal from the single driver output
(136a, 136b); and

demultiplexing the signal provided by the single
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driver output to activate the plurality of scan
lines;
characterized by:

multiplexing the plurality of gate driver sig-
nals from the address cells (138a-138d)
such that the signal output by the single driv-
er output (136a, 136b) corresponds to one
of the plurality of gate driver signals; and
controlling the multiplexing by a multiplex-
ing control signal (iCTRL) that is associated
with the control signal (CTRL(1), CTRL(2))
for controlling the demultiplexing of the sin-
gle driver output on the panel.

Patentanspriiche

Anzeigesystem, das umfasst:

ein Panel (140), das umfasst:

eine Vielzahl von Abtastungsleitungen,
wenigstens eine Datenleitung,

eine Vielzahl von Pixeln, die durch die Viel-
zahl von Abtastungsleitungen und die we-
nigstens eine Datenleitung angeordnet
werden, wobei die Vielzahl von Abtastungs-
leitungen einer Vielzahl von Reihen ent-
sprechen und die wenigstens eine Daten-
leitung wenigstens einer Spalte entspricht,
und

einen Demultiplexer (142), der eine Vielzahl
von Schaltblécken (146a, 146b) aufweist,
die ausgebildet sind zum Aktivieren der
Vielzahl von Abtastungsleitungen durch
das Demultiplexen eines Eingangssignals
(136a, 136b) gemal einem Steuersignal
(CTRL(1), CTRL(2)), und

einen Gate-Treiber (132), der ausgebildet ist
zum Betreiben des Panels (140), wobei der
Gate-Treiber (132) umfasst:

eine Vielzahl von Adresszellen (138a-
138d), die jeweils ein entsprechendes
Gate-Treibersignal ausgeben, und

eine Treiberausgabeeinheit (133), die aus-
gebildet ist zum Vorsehen, zu dem Panel
(140), einer einzelnen Treiberausgabe
(1364, 136b) fiir das Aktivieren der Vielzahl
von Abtastungsleitungen, wobei die einzel-
ne Treiberausgabe mit dem Demultiplexer
(142) an dem Panel (140) verbunden wird,
wobei die einzelne Treiberausgabe an dem
Panel gedemultiplext wird, um jede aus der
Vielzahl von Abtastungsleitungen zu akti-
vieren,
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dadurch gekennzeichnet, dass
die Treiberausgabeeinheit (133) umfasst:

einen Multiplexer (134a, 134b), der ausge-
bildet ist zum Multiplexen der Vielzahl von
Gate-Treibersignalen, die durch die ent-
sprechenden Adresszellen (138a-138d) er-
zeugt werden, sodass das durch die einzel-
ne Treiberausgabe (136a, 136b) ausgege-
bene Signal einem aus der Vielzahl von
Gate-Treibersignalen entspricht,

wobei der Multiplexer (134a, 134b) durch
ein mit dem Steuersignal (CTRL(1),
CTRL(2)) assoziiertes Multiplexing-Steuer-
signal (iCTRL) gesteuert wird, um das De-
multiplexen der einzelnen Treiberausgabe
(136a, 136b) an dem Panel (140) zu steu-
ern, und

jeder Schaltblock (146a, 146b) des Demul-
tiplexers ausgebildetist zum Empfangen ei-
ner Ausgabe von dem Multiplexer (134a,
134b).

2. Verfahren zum Betreiben des Anzeigesystems von

Anspruch 1, wobei das Verfahren umfasst:

Vorsehen, von dem Gate-Treiber (132) zu dem
Panel (140), eines Signals von der einzelnen
Treiberausgabe (136a, 136b), und
Demultiplexen des durch die einzelne Treiber-
ausgabe vorgesehenen Signals, um die Vielzahl
von Abtastungsleitungen zu aktivieren,

gekennzeichnet durch:

Multiplexen der Vielzahl von Gate-Treibersigna-
len von den Adresszellen (138a-138d) derart,
dass das durch die einzelne Treiberausgabe
(136a, 136b) ausgegebene Signal einem aus
der Vielzahl von Gate-Treibersignalen ent-
spricht, und

Steuern des Multiplexens durch ein mit dem
Steuersignal (CTRL(1), CTRL(2)) assoziiertes
Multiplexing-Steuersignal (iCTRL), um das De-
multiplexen der einzelnen Treiberausgabe an
dem Panel zu steuern.

Revendications

1.

Systéme d’affichage comprenant :

un panneau (140) comprenant :

une pluralité de lignes de balayage,

au moins une ligne de données,

une pluralité de pixels organisés par la plu-
ralité de lignes de balayage et parla ou les
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lignes de données, la pluralité de lignes de
balayage correspondant a une pluralité de
rangées et la ou les lignes de données cor-
respondant a au moins une colonne, et

un démultiplexeur (142) comportant une
pluralité de blocs de commutation (146a,
146b) congus pour activer la pluralité de li-
gnes de balayage en démultiplexant un si-
gnal d’entrée (136a, 136b) en fonction d’'un
signal de commande (CTRL(1), CTRL(2)),
et

un circuit d’attaque de portes (132) congu pour
opérer le panneau (140), le circuit d’attaque de
portes (132) comprenant :

une pluralité de cellules d’adressage (138a
a 138d) délivrant chacune en sortie un si-
gnal respectif d’attaque de porte, et

une unité de sortie d’attaque (133) congue
pour fournir au panneau (140) une sortie
unique d’attaque (136a, 136b) permettant
d’activer la pluralité de lignes de balayage,
la sortie unique d’attaque étant reliée au dé-
multiplexeur (142) sur le panneau (140), la
sortie unique d’attaque étant démultiplexée
sur le panneau pour activer chacune de la
pluralité de lignes de balayage,

caractérisé en ce que
l'unité de sortie d’attaque (133) comprend :

un multiplexeur (134a, 134b) congu pour
multiplexer la pluralité de signaux d’attaque
de portes générés par les cellules d’adres-
sage (138a a 138d) respectives de sorte a
ce que le signal délivré en sortie par la sortie
unique d’attaque (136a, 136b) corresponde
a l'un de la pluralité de signaux d’attaque
de portes,

danslequelle multiplexeur (134a, 134b) est
commandé par un signal de commande de
multiplexage (iCTRL) qui est associé au dit
signal de commande (CTRL(1), CTRL(2))
afin de commander le démultiplexage de la
sortie unique d’attaque (136a, 136b) sur le
panneau (140), et

chaque bloc de commutation (146a, 146b)
du démultiplexeur est congu pour recevoir
une sortie provenant du multiplexeur (134a,
134b).
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gnal provenant de la sortie unique d’attaque
(1364a, 136b), et

le démultiplexage du signal délivré par la sortie
unique d’attaque pour activer la pluralité de li-
gnes de balayage,

caractérisé par :

le multiplexage de la pluralité de signaux d’atta-
que de portes a partir des cellules d’adressage
(138a a 138d) de sorte a ce que le signal délivré
en sortie par la sortie unique d’attaque (136a,
136b) corresponde a I'un de la pluralité de si-
gnaux d’attaque de portes, et

la commande du multiplexage par un signal de
commande de multiplexage (iCTRL) qui est as-
socié au signal de commande (CTRL(1),
CTRL(2)) pour commander le démultiplexage
de la sortie unique d’attaque sur le panneau.

2. Procédé de mise en oeuvre du systeme d’affichage
de la revendication 1, le procédé comprenant en
outre : 55

ladélivrance, en provenance du circuitd’attaque
de portes (132) vers le panneau (140), d’'un si-
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