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TITLE: LIQUID CRYSTAL DISPLAY DRIVING DEVICE OF MATRIX

STRUCTURE TYPE AND ITS DRIVING METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a liquid crystal display driving device of matn'x

structure type and its driving method, especially to a display driving device and its

driving method, which can simultaneously or synchronously drive a plurality of thin

film transistors to increase the response speed, wherein the source and the gate of each

thin film transistor in the driving device are respectively connected with different gate

lines and data lines to let the specific transistor be driven by the gate drivers and the

data drivers, and the predetermined voltage for over drive or the data voltage for the

present frame interval is applied to accomplish the object of increasing the response

speed. The present invention can suit for the picture treatment of various liquid crystal

displays, organic light emitting diode (OLED) display or plasma display panel (PDP).

2. Description of the Prior Art

Because the liquid crystal display possesses the advantages of low power

consumption, light of weight, thin thickness, without radiation and flickering, it

gradually replaces the traditional cathode ray tube (CRT) display in the display market.

The liquid crystal display is chiefly used as the screen of the digital television, the

computer or the notebook computer. In particular, the large sized liquid crystal display

is widely used in the amusements of the life, especially in the field in which the View

angle, the response speed, the color number, and the image of high quality are in great

request.

Referring to Fig.1A and 1B, they are the simple schematic views showing the

internal structure of the prior liquid crystal display. Mark 10 is the display panel. The

data driver 11 is installed above the display panel, which can change the data of the

adjusted gray level signal into the corresponding data voltage. The image signal can

be transferred to the display panel 10 through the plurality of data lines 111 connected

with the data driver 11. The gate driver 12 is installed on one side of the display panel

10, which can continuously provide scanning signal. The scanning signal can be

transferred to the display panel 10 through the plurality of gate lines 121 connected

with the gate driver 12. The data line 111 and the gate line 121 are orthogonally

crossed and insulated with each other. The area enclosed in them is a pixel 13.After
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the image signal is output from the data driver 11, it will get to the source of the thin

film transistor Q in the pixel 13 through the data line D], and a control signal is

correspondingly output from the gate driver 12, it will get to the gate of the thin film

transistor Q] through the gate line G1. The circuit in the pixel 13 will output the output

voltage to drive the liquid crystal molecular corresponding to the pixel 13, and a

parallel plate type of capacitor CLC (capacitor of liquid crystal) will be formed by the

liquid crystal molecules between the two pieces of glass substrates in the display

panel 10. Because the capacitor CLC cannot keep the voltage to the next time of

renewing the frame data, so there is a storage capacitor C3 provided for the voltage of

the capacitor being able to be kept to the next time of renewing the frame data.

The image treatment of the display is affected by the properties of the liquid

crystal molecular such as viscosity, dielectricity and elasticity etc. The brightness in

the traditional CRT is displayed by the strike of the electron beam on the screen

coated with phosphorescent material, but the brightness display in the liquid crystal

display needs time for the liquid crystal molecular to react with the driving voltage,

the time is called “response time”. Taking the normally white (NW) mode as an

example, the response time can be divided to two parts:

(1) The ascending response time: it is the time for the liquid crystal molecular to

rotate with the application of the voltage when the brightness of the liquid crystal

box in the liquid crystal display changes from 90% to 10%, simply called “T,”;
and

(2) The descending response time: it is the time for the liquid crystal molecular to

restore without the application of the voltage when the brightness of the liquid

crystal box changes from 10% to 90%, simply called “Tf‘”.

When the display speed of the frame is above 25 frames per second, human will

regard the quickly changing frames as the continuous picture. In general above 60

frames per second is the display speed of the screen in the modern family amusements

such as DVD films of high quality and electronic games of quick movement, in other

words, the time of each frame interval is 1/60 sec=16.67ms. If the response time of

the liquid crystal display is longer than the frame interval time, the phenomena of

residue image or skip lattice would happen in the screen so that the quality of the

image is badly affected. At present the methods for decreasing the response time of

the liquid crystal display have: lowering the viscousity, reducing the gap of the liquid

crystal box, increasing the dielectricity and the driving voltage, wherein the methods

of lowering the viscosity, reducing the gap of the liquid crystal box and increasing the
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dielectricity can be executed from the material and the making process of the liquid

crystal and the method of increasing the driving voltage can be executed from the

driving method of liquid crystal panel. The latter can further improve the response

speed of the gray level in no need of largely changing the structure of the display

panel. It is called “overdrive” (OD) technique, wherein the increasing voltage can be

transferred to the liquid crystal panel through the driver integrated circuit (diver IC) to

increase the voltage for rotating the liquid crystal so that the expected brightness of

the image data can be quickly obtained and the response time can be reduced due to

the quick rotation and restoration of the liquid crystal.

Referring to Fig.2, the liquid crystal display has different brightness at different

driving voltage. If L1 is the expected brightness of the image data and the liquid

crystal molecular is driven by the present data voltage V1 to display the brightness, the

brightness variation displayed by the driven liquid crystal molecular is shown as curve

21 and the time for obtaining the brightness is to. An increased driving voltage V2 is

provided to reduce the time for obtaining the brightness according to the brightness

variation of the display gray level, which has been measured in advance. The

brightness variation is shown as curve 22. Therefore, the time for obtaining the

expected brightness can be reduced from t0 to to'; this is the so-called OD technique.

Referring to Fig.3A to 3C, if the expected brightness of an image in the

preceding frame interval H is code 32, and the expected brightness of the said image

in the present frame interval I becomes code 120, the brightness variation of the liquid

crystal display is shown as curve (a) without making use of OD technique. It is shown

that the expected brightness cannot be obtained unless the I+1th frame interval is got.

This would produce the problem of residue image: By use of OD technique, the

driving voltage is increased to code 200 in the present frame interval I to be able to

obtain the expected brightness at the end of the frame interval. Its brightness variation

is shown as curve (b). In the driving process of the first gate line G] and the first data

line D1, when the frame interval I begins, a control voltage pulse is given to the first

gate line G1 by the gate driver and at the same time a driving voltage code 200 is

given to the first data line D1 by the data driver so that the first pixel (not shown)

connected with the first gate line and the first data line can change its brightness. If

the sequential frame interval still display the brightness of code 120 and the next

frame interval I+1 begins, a control voltage pulse is still given to the first gate line and

the driving voltage given to the first data line is decreased to code 120 to keep the

expected brightness.The present invention makes use of the “overdrive” concept and

SAMSUNG EX. 1002 - 5/188



SAMSUNG EX. 1002 - 6/188

.1

10

15

20

25

30

35

discloses a novel liquid crystal display driving device of matrix structure type and its

driving method to reduce the response time of the liquid crystal display.

SUMMARY OF THE INVENTION

The chief object of the present invention is to provide a liquid crystal display

driving device of matrix structure type to increase the response speed of the liquid

crystal display and the aspect ratio of the panel and to decrease the number of the data
drivers and the data lines.

Another object of the present invention is to provide a driving method for the

liquid crystal display of matrix structure type, which can simultaneously or

synchronously start the plurality of thin film transistors in the display panel and drive

the pixels controlled by the thin film transistors to reduce the response time of the

liquid crystal display.

To achieve the above-stated objects of the present invention, the basic structure

of the driving device of the present invention includes a group of thin film transistors

with matrix array, gate lines connected with the gate drivers and insulated with each

other, wherein the gates and the sources of all the thin film transistors are respectively

connected with the gate lines and the data lines. The response time of the liquid

crystal display can be reduced by the difierent arrangement design of the gate lines

and the data lines and by the different connection location between the gate lines and

the gates of the thin film transistors and between the data liens and the sources of the

thin film transistors. The gate drivers can be respectively installed on the left side and

the right side of the liquid crystal panel and the data drivers can be respectively

installed on the upper side and the lower side. The gate driver can be a chip installed

on glass or an integrated gate driver circuit installed on glass.

The driving method for the said driving device includes: the period of the

predetermined voltage of the over drive received by the thin film transistors connected

with the first gate line is set as a over exciting period and the period of the data

voltage of the present frame interval received by the thin film transistor connected

with the first gate line is set as a brightness keeping period.

When the over exciting period begins, two gate lines in the liquid crystal display

are turned on in a time of one synchronous control signal or by the control signals

simultaneously produced by the gate drivers. The predetermined voltage is given to
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the thin film transistors connected with one of the gate lines which are simultaneously

or synchronously turned on, the data voltage is given to the thin film transistors

connected with the other of the gate lines which are simultaneously or synchronously
turned on, and scanning continues in turn.

When the brightness keeping period begins, two gate lines in the liquid crystal

display are orderly turned on in a time of one synchronous control signal or by the

control signals simultaneously produced by the gate drivers. One of the gate lines is

the next gate line of the last gate line given to the said predetermined voltage. The

predetermined voltage of over drive is given to the thin film transistors connected

with the said gate line, and the data voltage of the present frame interval is given to

the thin film transistors connected with the first gate line which is turned on orderly.

Scanning continues in turn until the whole liquid crystal display is scanned, and the

next frame interval begins.

If the ratio of the number of the gate lines scanned in the over excited period to

the number of the total gate lines is P and the period of the frame interval of the liquid

crystal display is T, then the duration of the over exciting is PT and the duration of the

brightness keeping is (1 -P)T. The ratio P can be adjusted according to the
characteristic of the display panel.

From the statement stated above, the present invention possesses the

characteristic of dividing the space of the gate lines of the display panel into a

plurality of regions and the time of the frame interval into a plurality of sub-region .

times. Each region is orderly scanned in a time of one synchronous control signal.

Therefore, the state of “frame in frame” is formed in the space and the time. The

method of the present invention can suit for various picture treatments of liquid

crystal display, organic light emitting diode (OLED) display or plasma display panel
(PDP).

To make the present invention be able to be clearly understood, there are some

preferred embodiments and their accompanying draws described in detail as below.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1A is a simple schematic view of the structure of the general liquid crystal
display;
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Fig.1B is an enlarged schematic sectional view taken from Fig.1A, which shows the

arrangement of the elements in the area enveloped in the data lines and the

gate lines;

Fig.2 is a curve view showing the variation of the image brightness of the liquid

crystal display with the time at different driving voltages;

Fig.3A is a comparison view showing the variation of the expected brightness of a

pixel with OD technique and without OD technique;

Fig.3B is a schematic view showing the control voltage pulse of the first gate line

from the gate driver of the liquid crystal display in the frame interval of

Fig.3A;

Fig.3C is a schematic view showing the driving voltage of the first data line from the

data drivers of the liquid crystal display in the frame interval of Fig.3A;

Fig.4A is a schematic View showing the arrangement of the gate lines and the data

lines of the display panel of the first embodiment according to the present

invention;

Fig.4B is an enlarged schematic sectional view taken from Fig.4A, which shows the

arrangement of the gate lines and the data lines and the state of the gate and

the source, which are connected to the gate lines and the data lines, of each

thin film transistor;

Fig.4C is an enlarged schematic sectional view taken from Fig.4A, which shows there

is a space between the neighboring data lines for preventing them from short

circuit;

Fig.5A is a schematic view of the arrangement of the gate lines and the data lines of

the display panel of the first embodiment according to the present invention,

which shows the state of the data drivers respectively installed on the upper

side and the lower side of the display panel;

Fig.5B is an enlarged schematic sectionalrview taken from Fig.5A, which shows the

arrangement of the gate lines and the data lines and the state of the gate and

the source, which are connected to the gate lines and the data lines, of each

thin film transistor;
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Fig.6A is a schematic view of the arrangement of the gate lines and the data lines of

the display panel of the first embodiment according to the present invention,
which shows the state of each pair of data lines connected to a data driver,

which is connected to the electronic switch;

Fig.6B is an enlarged schematic sectional View taken from Fig.6A, which shows the

arrangement of the gate lines and the data lines and the state of the gate and

the source, which are connected to the gate lines and the data lines, of each

thin film transistor;

Fig.7 is a wave form View of the signal used in the driving method of the display

device of the first embodiment according to the present invention, which

shows the variation of the wave form of the signal of the gate lines and the

data lines from the gate driver and the data drive at different frame interval

time;

Fig.8A is a schematic view of the arrangement of the gate lines and the data lines of

the display panel of the second embodiment according to the present

invention;

Fig.8B is an enlarged schematic sectional view taken from Fig.8A, which shows the

arrangement of the gate liens and the data lines and the state of the gate and

the source, which are conneCted with the gate lines and the data lines, of each

thin film transistor;

Fig.8C is an enlarged schematic sectional view taken from Fig.8A, which shows there

is a space between the neighboring data lines for preventing them from short

circuit;

Fig.9A is a schematic view of the arrangement of the gate lines and the data lines of

the display panel of the second embodiment according to the present invention,

which shows the state of the data drivers respectively installed on the upper

side and the lower side of the display panel;

Fig.9B is an enlarged schematic sectional View taken from Fig.9A, which shows the

arrangement of the gate lines and the data lines and the state of the gate and

the source, which are connected with the gate lines and the data lines, of each

thin film transistor;
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Fig.10A is a schematic view of the arrangement of the gate lines and the data lines of

the display panel of the second embodiment according to the present invention,

which shows the state of each pair of data lines connected to a data driver,

which is connected to the electronic switch;

Fig.10B is an enlarged schematic sectional view taken from Fig.10A, which shows the

arrangement of the gate lines and the data lines and the state of the gate and

the source, which are connected to the gate lines and the data lines, of each

thin film transistor;

Fig.1] is a wave form view of the signal used in the driving method of the display

device of the second embodiment according to the present invention, which

shows the variation of the wave form of the signal of the gate lines and the

data lines from the gate driver and the data driver ate diiTerent frame interval

time; ‘

Fig.12A is a schematic view showing the arrangement of the gate lines and the data

lines of the display panel of the third embodiment according to the present

invention;

Fig.12B is an enlarged schematic sectional View taken from Fig.12A, which shows the

arrangement of the gate lines and the data lines and the state of the gate and

the source, which are connected to the gate lines and the data lines, of each

thin film transistor;

Fig.12C is an enlarged schematic sectional view taken from Fig.12A, which shows

there is a space between the neighboring gate liens to prevent them from short

circuit;

Fig.13A is a schematic view of the arrangement of the gate lines and the data lines of

the display panel of the third embodiment according to the present invention,

which shows the state of the gate drivers respectively installed on the left side

and the right side of the display panel;

Fig.13B is an enlarged schematic sectional view taken from Fig.13A, which shows the

arrangement of the gate lines and the data lines and the state of the gate and

the source, which are connected to the gate lines and the data lines, of each
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thin film transistor;

Fig.14 is a wave form view of the signal used in the driving method of the display

device of the third embodiment according to the present invention, which

shows the variation of the wave form of the signal of the gate lines and the

data lines from the gate drivers and the data drivers at different frame interval

time;

Fig.15A is a schematic view showing the arrangement of the gate lines and the data

lines of the display panel of the fourth embodiment according to the present

invention;

Fig.15B is an enlarged schematic sectional view taken from Fig.15A, which shows the

arrangement of the gate lines and the data lines and the state of the gate and

the source, which are connected to the gate lines and the data lines, of each

thin film transistor;

Fig.15C is an enlarged schematic sectional view taken from Fig.15A, which shows

another arrangement of the gate lines and the data lines of the display panel of
the fourth embodiment according to the present invention;

Fig.16A is a schematic view of the arrangement of the gate lines and the data line of

the display panel of the fourth embodiment according to the present invention,

which shows the state of the gate drivers respectively installed the left side and

the right side of the display panel;

Fig.16B is an enlarged schematic sectional View taken from Fig. 1 6A, which shows the

arrangement of the gate lines and the data lines and the state of the gate and

the source, which are connected to the gate lines and the data lines, of each

thin film transistor;

Fig.17 is a wave form view of the signal used in the driving method of the display

device of the fourth embodiment according to the present invention, which

shows the variation of the wave form of the signal of the gate lines and the

data lines from the gate drivers and the data drivers at different frame interval

time;

Fig.18 is a wave form view of the signal used in another driving method of the display
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device of the third embodiment according to the present invention, which

shows the variation of the wave form of the signal of the gate lines and the

data lines from the gate drivers and the data drivers at different frame interval

time;

Fig.19A is a schematic View showing the arrangement of the gate lines and the data

lines of the display panel of the fifth embodiment according to the present
invention;

Fig.19B is an enlarged schematic sectional view taken from Fig.19A, which shows the

arrangement of the gate lines and the data lines and the state of the gate and

the source, which are connected to the gate lines and the data lines, of each

thin film transistor;

Fig.19C is an enlarged schematic sectional View taken from Fig.19A, which shows

there is a space between the neighboring gate lines to prevent them from short
circuit;

Fig.20A is a schematic view of the arrangement of the gate lines and the data lines of

the display panel of the fifth embodiment according to the present invention,

which shows the state of the gate drivers respectively installed on the left side

and the right side of the display panel;

Fig.20B is an enlarged schematic sectional view taken from Fig.20A, which shows the

arrangement of the gate lines and the data liens and the state of the gate and

the source, which are connected to the gate lines and the data lines, of each

thin film transistor;

Fig.2] is a wave form view of the signal used in the driving method of the display

device of the fifth embodiment according to the present invention, which

shows the variation of the wave form of the signal of the gate lines and the

data lines from the gate drivers and the data drivers at different frame interval

time;

Fig.22A is a schematic view showing the arrangement of the gate lines and the data

lines of the display panel of the sixth embodiment according to the present
invention;

10
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Fig.22B is an enlarged schematic sectional view taken from Fig.22A, which shows the

arrangement of the gate lines and the data liens and the state of the gate and

the source, which are connected to the gate lines and the data lines, of each

thin film transistor;

Fig.22C is an enlarged schematic sectional view taken from Fig.22A, which shows

another arrangement of the gate lines and the data lines and the state of the

gate and the source, which are connected to the gate lines and the data lines, of

each thin film transistor;

Fig.22D is an enlarged schematic sectional view taken from Fig.22A, which shows

there is a space between the neighboring data lines for preventing them from

short circuit;

Fig.23A is a schematic View of the arrangement of the gate lines and the data lines of

the display panel of the sixth embodiment according to the present invention,

which shows the state of the data drivers respectively installed on the upper

side and the lower side of the display panel;

Fig.23B is an enlarged schematic sectional view taken from Fig.23A, which shows the

arrangement of the gate lines and the data liens and the state of the gate and

the source, which are connected to the gate lines and the data lines, of each

thin film transistor;

Fig.24A is a schematic View of the arrangement of the gate lines and the data lines of

the display panel of the sixth embodiment according to the present invention,

which shows the state of each pair of data lines connected to a data driver,

which is connected to the electronic switch;

Fig.24B is an enlarged schematic sectional view taken from Fig.24A, which shows the

arrangement of the gate lines and the data lines and the state of the gate and

the source, which are connected to the gate lines and the data lines, of each

thin film transistor;

Fig.25 is a wave form View of the signal used in the driving method of the display

device of the sixth embodiment according to the present invention, which shows the

variation of the wave form of the signal of the gate lines and the data lines from the

11
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gate driver and the data driver ate difl‘erent frame interval time;

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to Fig.2, because each liquid crystal display panel has its characteristic

and each of brightness of the liquid crystal display panel is produced by a preset

driving voltage, it is necessary for the OD driving technique that the brightness

variation of the panel at various driving voltages would be measured in advance. On

the curve in the Fig.2, the brightness, which is marked 21, 22, 23, 24, and 25, is

respectively produced by the voltage V,, V2, V3, V4, and V5. If need be, the number

of the curves about the measured brightness can be increased. The variation data of

the curve can be made into a lookup table, which can be stored in the electronic

elements of the liquid crystal display and become the base on which the driver can

select the voltage to produce the brightness of the panel. The means about this

technique can be arbitrarily modified and varied by the persons skilled at this art.

The first embodiment

Referring to Fig.4A to 4C, they show a preferred embodiment of the liquid

crystal display driving device of matrix structure type according to the present

invention. The driving device includes a group of thin film transistors Q with matrix

array, which consists of N rows and M columns of thin film transistors, wherein, each

thin film transistor Q can drive one pixel, so N x M pixels (shown by rectangle with

dotted line) can be driven. The first gate line G, is connected with the gates of all the

thin film transistors Q of the first row, the second gate line G2 is connected with the

gates of all the thin film transistors Q of the second row, and so are the others.

Therefore, there are N gate lines connected to gate driver and they are insulated with
each other.

The first and the second data lines D1, D1. of the first group of data lines are

respectively connected with the sources of all the thin film transistors Q of the odd

and the even rows of the first column. The first and the second data lines D2 , D2. of the

second group of data lines are respectively connected with the sources of all the thin

film transistors Q of the odd and the even rows of the second column and so are the

others. Therefore, in total there are M groups of data lines connected to the data

drivers and they are insulated with each other. To prevent the neighboring data lines

from short circuit, for example, the second data line D,. of the first group of data lines

and the first data line D2 of the second group of data lines, a space is given between

the neighboring data lines, of which arrangement is shown as Fig. 4C.

12
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As shown in Fig. 4A, the data drivers connected with the data lines are installed

on the same side of the display panel. If the scanning frequency is 60 Hz and there are

two gate lines being turned on at the same time, the scanning time can be further

decreased. Referring to Fig. 5A and 5B, the data drivers are respectively arranged on

the upper and the lower sides of the liquid crystal display, and the first and the second

data line of each group of data lines are respectively connected with the data drivers

of the upper and the lower sides of the liquid crystal display, wherein, the scanning

frequency of the data drivers is kept at 60 Hz. Referring to Fig. 6A and 6B, the first

data line of each group of data lines and the neighboring second line of another group

of data lines are connected with the same data drivers, and the data transfer is

switched by an electronic switch S of which scanning frequency is a multiple of 60 Hz,

such as 120 Hz, 180 Hz. .. etc. The form of the gate driver can be a chip on glass or an

integrated gate driver circuit on glass.

Referring to Fig.7, in the driving method of the present invention executed by the

said device, when time is at frame interval 1, the expected brightness is code120

and VLC is the driving voltage pulse, the voltage wave form has positive and negative

phases due to the driving voltage of the liquid crystal being alternating current. The

voltage value will be expressed with code in the following statement. In Fig.7, curve

(a) represents the brightness variation of the pixel in response to 5 milliseconds of

over drive, curve (b) shows the brightness variation of the pixel in response to 16

milliseconds of over drive, and curve (c) displays the brightness variation of the pixel

without over drive. If there are 2(m+n), i.e. N=2(m+n), gate lines in the liquid crystal

display, the period of the predetermined voltage of over drive for the thin film

transistor connected with the first gate line is set as the over exciting period t1 , and

the period of the data voltage of the present frame interval for the thin film transistor

connected with the first gate line is set as the brightness keeping period t2 .

When the over exciting period tl begins, the first gate line Gland the 2mm gate

line G2" are simultaneously turned on, and the predetermined voltage code 200 of

over drive for the frame is given to the thin film transistor connected to the first gate

line G1, the data voltage code 32 of the preceding frame is given to the thin film

transistor Q connected to the 2nth gate line G2n , in other words, the gate driver gives

the control voltage pulse to the first gate line G1 and the 2nth gate line G2“ at the same

time, the data driver gives the predetermined voltage code 200 to the thin film

transistor Q connected to the first gate line G1, the data voltage code 32 of the

preceding frame is given to the thin film transistor Q connected to the 2n‘h gate
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line G2n .

In the same manner, the second and the (2n+l)Lh gate lines, the third and the

(2n+2)th gate lines... the (2m-1)th and the [2(n+m)-2]th gate lines are turned on in

order, and the predetermined voltage code 200 of over drive for the frame is given to

the thin film transistors Q connected to the second to the (2m—1)m gate lines, the data

voltage code 32 of the preceding flame is given to the thin film transistors Q

connected to the (2n+1)th to the [2(m+n)—2]lh gate lines.

When the brightness keeping period t2 begins, the 2mm and the first gate

lines G2m , Glare simultaneously turned on, and the predetermined voltage code 200

is given to the thin film transistor Q connected to the 2m‘h gate line sza the data

voltage code 120 of the present frame interval is given to the thin film transistor Q

connected to the first gate line G]. In the same manner, the (2m+l)th and the second

gate lines, the (2m+2)‘h and the third gate lines... the [2(m+n)]”‘ (the last) and the

(Zn-1)th gate lines are turned on in order, and the predetermined voltage code 200 is

given to the thin film transistors Q connected to the (2m+l)lh to the [2(m+n)]Lh (the

last) gate lines, the data voltage code 120 is given to the thin film transistors

connected to the second to the (2n-1)‘h gate lines by the steps stated above, the

response speed of the liquid crystal display can be increased. If the ratio of the

number of the gate lines which were scanned in the over exciting period tl to the

number of the total gate lines is P and the period of the frame interval of the liquid

crystal display is T, then the duration of the over exciting is PT and the duration of the

brightness keeping is (l-P)T. The ratio P can be adjusted according the characteristic

of the display panel.

The second embodiment

Referring to Fig.8A to 8C, the second embodiment of the liquid crystal display

driving device of matrix structure type according to the present invention includes a

group of thin film transistors with matrix array, which consist of 2N rows and M

columns of thin film transistors Q, wherein, each thin film transistor Q can drive one

pixel so that 2N xM of pixels (shown by the rectangle with dotted line) can be

driven. The first gate line G1 is connected with the gates of all the thin film transistors

Q of the first and the second rows, the second gate line G2 is connected with the gates

of all the thin film transistors Q of the third and the fourth rows, and so are the others.

Therefore, total N gate lines connected to the gate drivers and insulated with each
other.
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The first and the second data lines D], D. of the first group of data lines are

respectively connected with the sources of all the thin film transistors of the odd rows

and the even rows of the first column, the first and the second data lines D2, D2, of

the second group of data lines are respectively connected with the sources of all the

thin film transistors of the odd and the even rows of the second column and so are the

others. Therefore, in total there are M groups of data lines connected to the data

drivers and they are insulated with each other. To prevent the neighboring data lines

from short circuit, for example, the second data line D]. of the first group of data lines

and the first data line D2 of the second group of data lines, there is a space between the

neighboring data lines, of which arrangement is shown in Fig.8C. By this design, the

aspect ratio of the liquid crystal display can be increased.

Referring to Fig.8A, the data drivers connected with the data lines are installed

on the same side of the display panel. If the seaming frequency is 60Hz and two gate

lines are simultaneously turned on, the scanning time can be further reduced. The

arrangement of the data drivers is shown as Fig.9A and 9B. The first and the second

data lines of each group of data lines are respectively connected with the data drivers

installed on the upper and the lower sides of the liquid crystal display, wherein the

scanning frequency of the data drivers is kept at 60Hz. As shown in Fig.10A and 10B,

the first data line of each group of data lines and the neighboring second line of

another group of data lines are connected with the same drivers, and the data transfer

is switched by an electronic switch, of which scanning frequency is a multiple of

60Hz, such as 120 Hz, 180 Hz... etc. The form of the gate driver can be a chip on

glass or an integrated gate driver circuit on glass.

Referring to Fig.1], in the driving method of the present invention executed by

the said device, when time is at frame interval 1, the expected brightness is code120

and VLC is the driving voltage pulse. To prevent the driving voltage pulse from

confusing with the alternating voltage for driving liquid crystal, the value of the

driving voltage pulse will be expressed with code in the following statement. In

Fig.1], curve (a) represents the brightness variation of the pixel in response to 5

milliseconds of over drive, curve (b) shows the brightness variation of the pixel in

response to 16 milliseconds of over drive, and curve (0) displays the brightness

variation of the pixel without over drive.

If there are m+n, i.e. N=m+n, gate lines in liquid crystal display, the period of the

predetermined voltage of over drive for the thin film transistor connected with the first

gate line is set as the over exciting period t] , and the period of the data voltage of the
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present frame interval for the thin film transistor connected with the first gate line is

set as the brightness keeping period t2 .

When the over exciting period t1 begins, the first and the nth gate lines G1, Gn are

orderly turned on in a synchronous control time. The predetermined voltage code 200

of over drive of the frame and the data voltage code 32 of the preceding frame are

respectively given to the thin film transistors Q connected with the first and the n‘h

gate lines.

In the same manner, the second and the (n+1)‘h gate lines, the third and the

(n+2)th gate lines... and the mth and the (m+n-1)‘h gate lines are turned on, and the

predetermined voltage code 200 is given to the thin film transistors Q connected with

the second to m'h gate lines, the data voltage code 32 of the preceding frame is given

to the thin film transistors Q connected with the (n+1)th to (m+n-1)th gate lines.

When the brightness keeping period t; begins, the (m+1)th and the first gate lines

Gm], G. are orderly turned on in a synchronous control time. The predetermined

voltage code 200 and the data voltage code 120 of the present frame interval are

respectively given to the thin film transistors Q connected with the (m+1)1h and the

first gate lines Gm“, G1. The (m+2)th and the second gate lines, the (m+3)‘h and the

third gate lines... and the (m+n)th (i.e. the last) and the (n-l)th gate lines Gm+n, Gm are

orderly and synchronously turned on. The predetermined voltage code 200 is given to

the thin film transistors Q connected with the (m+2)'h to (m+n)th (i.e. the last) gate

lines, and the data voltage code 120 is given to the thin film transistors Q connected

with the second to the (n—l)th gate lines. By this way, the object of increasing response

speed of the liquid crystal display can be accomplished.

If the ratio of the number of the gate lines scanned in the over exciting period t]

to the number of the total gate lines is P and the period of the frame interval of the

liquid crystal display is T, then the duration of the over exciting is PT and the duration

of the brightness keeping is (l-P)T. The ratio P can be adjusted according the

characteristic of the display panel.

The third embodiment

Referring to Fig.12A to 12C, the third embodiment of the liquid crystal display

driving device of matrix structure type according to the present invention includes a

group of thin film transistors with matrix array, which consists of N rows and 2M

columns of thin film transistors Q, wherein each thin film transistor can drive one
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pixel, so total N x2M of pixels (shown by the rectangle of dotted line). The first

and the second gate lines G,, G]. of the first group of the gate lines are respectively

connected with the gates of all the thin film transistors of the odd columns and the

even columns of the first row, the first and the second gate lines G2, G2. of the

second group of gate lines are respectively connected with the gates of all the

transistors Q of the odd columns and the even columns of the second row... and the

first and the second gate lines of the Nth group of gate lines are respectively connected
with the gates of all the thin film transistors of the odd columns and the even columns

of the N111 row, therefore, there are in total N groups of gate lines connected to the gate
drivers and insulated with each other. The first data line D] is connected with the

sources of all the thin film transistors Q of the first and the second columns, the

second data line D; is connected with the sources of all the thin film transistors Q of

the third and the fourth columns... and the M‘h data line is connected with the sources

of all the thin film transistors Q of the (2M-1)‘h'and the 2Mth columns. Therefore,
there are in total M data lines connected with the data drivers and insulated with each

other. To prevent the neighboring gate lines from short circuit, for example, the first

and the second gate lines G1, G]. of the first group of gate lines, there is a space

between the neighboring gate lines, of which arrangement is shown as Fig.12C. By

the arrangement of the device stated above, the number of the data lines and the data

drivers can be reduced.

Referring to Fig.12A, the gate drivers connected with the gate lines are installed

on the same side of the display panel. Referring to Fig.13A and 13B, the first and the

second gate lines of each group of gate lines are respectively given data by two groups

of gate drivers, and the two groups of gate drivers are respectively installed on the left

side and the right side of the liquid crystal display. The form of the gate driver can be

a chip on glass, or an integrated gate driver circuit on glass.

Referring to Fig.14, in the driving method of the present invention executed by

the said device, when time is at frame interval 1, the expected brightness is code 120

and VLC is the driving voltage pulse. To prevent the driving voltage pulse from

confusing with the alternating voltage for driving liquid crystal, the value of the

driving voltage pulse is expressed with code. In Fig.14, curve (a) expresses the

brightness variation of the pixel in response of the 5 milliseconds of over drive, curve

(b) shows the brightness variation of the pixel in response of the 16 milliseconds of

over drive, and curve (0) displays the brightness variation of the pixel without no over
drive.
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If there are 2(m+n), i.e. N=2(m+n), gate lines in the liquid crystal display, the

period of the predetermined voltage of over drive for the thin film transistor connected

with the first gate line of the first group of gate lines is set as the over exciting period

t1 , and the period of the data voltage of the present frame interval received by the thin

film transistor connected to the first gate line of the first group of gate lines is set as

the brightness keeping period t2 .

When the over exciting period t1 begins, the first and the second gate

line G1, G,.of the first group of gate lines are orderly turned on in a time of one

synchronous control signal. The predetermined voltage code 200 of over drive of the

frame is given to the thin film transistors Q connected with the first and the second

gate lines of the first group of gate lines, and the first and the second gate lines

G", G". of the rim group of gate lines are orderly turned on by the synchronous control

signal. The data voltage code 32 of the preceding frame is given to the thin film

transistor Q connected with the first and the second gate lines G“, G“. of the nth group

of gate lines.

In the same manner, the first and the second gate lines of the second group of

gate lines, the first and the second gate lines of the (n+1)1h gate lines... the first and

the second gate lines of the (m+n—1)th group of gate lines, the first and the second gate

line Gm“, Gm“. of the (m+1)th gate lines are orderly and synchronously turned on.

The predetermined voltage code 200 is given to the thin film transistors Q connected

with the second to the (m+1)th groups of gate lines. The data voltage code 32 of the

preceding frame is given to the thin film transistors Q connected with the (n+1)th to

the (m+n-l)th group of gate lines.

When the brightness keeping period t2 begins, in a time of one synchronous

control signal the first and the second gate lines of the first group of gate lines are

orderly turned on. The data voltage of the present frame interval is given to the thin

film transistors connected with the said gate lines. The first and the second gate lines

of the (m+2)th group of gate lines are orderly turned on by the synchronous control

signal. The predetermined voltage code 200 is given to the thin film transistors Q

connected with the said gate lines. The first and the second gate lines of the second

group of gate lines, the first and the second gate lines of the (m+3)th group of gate

lines... the first and the second (i.e. the last) of the (m-rn)th group of gate lines and the

first and the second gate lines of the (n—l)th gate lines are orderly and synchronously

turned on. The data voltage code 32 of the present frame interval is given to the thin

film transistors connected with the second to the (n-l)th gate lines. The predetermined
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voltage code 200 is given to the thin film transistors Q connected with the (m+3)“' to

the (m+n)th gate lines. By use of the steps stated above, the response speed of the
liquid crystal display can be increased.

If the ratio of the number of the gate lines scanned in the over exciting period t,

to the number of the total gate lines is P and the period of the frame interval of the

liquid crystal display is T, then the over exciting duration is PT and the brightness

keeping duration is (1-P)T. The ratio P can be adjusted according to the characteristic

of the display panel.

The fourth embodiment _

Referring to Fig.15A and 15B, the fourth embodiment of the liquid crystal

display driving device of matrix structure type according to the present invention

includes a group of thin film transistors Q with matrix array, which consists ofN rows

and M columns of thin film transistors Q, wherein each thin film transistor Q can

drive one pixel, so total 2N xMof pixels (shown by the rectangle with dotted line)

can be driven. The first gate line G] of the first group of gate lines is connected with

the gates of all the thin film transistors Q of the first row, the second gate line G,. of

the first group of gate lines is connected with the gates of all the thin film transistors

Q of the second row... and the second gate line of the N'h group of gate lines is

connected with the gates of all the thin film transistors Q of the 2NLh row, therefore,

there are in total N groups of gate lines connected to gate drivers and insulated with
each other.

The first and the second data lines D1, D2 are respectively connected with the

sources of all the thin film transistors Q of the odd and the even rows of the first

column, the second and the third data lines D3, D4 are respectively connected with the

sources of all the thin film transistors Q of the odd and the even rows of the second

column... and the Mth and the (M+1)th data lines are respectively connected with the

sources of all the thin film transistors Q of the odd and the even rows of the Mth

column, therefore there are in total M+1 data lines connected to the data drivers and

insulated with each other.

Referring to Fig.15C, which is the other form of the fourth embodiment. It also

consists of 2N rows and M columns of thin film transistors Q, wherein each thin film

transistor Q can drive one pixel, so total 2N x Mof pixels (shown by rectangle with

dotted line) can be driven. The first gate line GI of the first group of gate lines is

connected with the gates of all the thin film transistors Q of the first row, the second
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gate line G2 of the first group of gate lines is connected with the gates of all the thin
film transistors Q of the second row... and the second gate line of the Nth gate lines is
connected with the gates of all the thin film transistors of the Nth row, therefore, there
are in total N groups of gate lines connected to the gate drivers and insulated with
each other. The first data line D1 is connected with the sources of all the thin film
transistors Q of the first column, the second data line D2 is connected with the sources
of all the thin film transistors Q of the second column... and the Mth data line is
connected with the sources of all the thin film transistors Q of the Mth column,
therefore, there are in total M data lines connected to the data drivers and insulated
with each other.

Referring to Fig.15A, the gate drivers connected with the gate lines are installed
on the same side of the display panel. Referring to Fig.16, the first gate lines and the
second gate lines of each group of gate lines are respectively given data by two groups
of gate drivers, and the said two groups of gate drivers are respectively installed on
the left and the right sides of the liquid crystal display. The form of the gate driver can
be a chip on glass, or an integrated gate driver circuit on glass.

There are two methods to execute the two forms of the embodiments stated
above. Referring to Fig.17, in the first driving method, when time is at frame interval
1, the expected brightness is code 120 and the VLC is the driving voltage pulse. To
prevent the driving voltage from confusing with. the alternating voltage for driving
liquid crystal, the value of the driving voltage is expressed with code in the following
statement. In Fig.17, curve (a) expresses the brightness variation of the pixel in
response of the 5 milliseconds of over drive, curve (b) shows the brightness variation
of the pixel in response of the 16 milliseconds of over drive, and curve (c) displays the
brightness variation of the pixel without» no over drive.

If there are 2(m+n), i.e. N=2(m+n), gate lines in liquid crystal display, the period
of the predetermined voltage of over drive for the thin film transistors connected with
the first gate line of the first group of gate lines is set as the over exciting period t],
and the period of data voltage of the present frame interval for the thing film
transistors connected with the first gate line of the first groups of gate lines is set as
the brightness keeping period t2.

When the over exciting period t1 begins, the first and the second gate lines
G, G]. of the first group of gate lines are orderly turned on in a time of one
synchronous control signal. The predetermined voltage code 200 of over driver of the
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frame is given to the thin film transistors Q connected with the first and the second

gate lines G,, G. of the first group of gate lines.

The first and the second gate lines G“, G", of the nth group of gate lines are

orderly turned on by the synchronous control signal. The data voltage code 32 of the

preceding frame is given to the thin film transistor Q connected with the said gate

lines. The first and the second gate lines of the second group of gate lines, the first and

the second gate lines of the (n+1)th group of gate lines... the first and the second gate

lines of the (m+n-1)th group of gate lines and the first and the second gate

linesGmH, Gm+,.of the (In+1)th group of gate lines are orderly and simultaneously

turned on in a time of synchronous control signal. The predetermined voltage code

200 is given to the thin film transistors Q connected with the second to the (m+l)“I

groups of gate lines. The data voltage code 32 of the preceding frame is given to the

thin film transistors Q connected with the (n+1)th to the (rn+n-l)Lh groups of gate lines.

When the brightness keeping period t; begins, the first and the second gate lines

G1, GI, of the first group of gate are orderly turned on in a time of one synchronous

control signal. The data voltage code 120 of the present frame interval is given to the

thin film transistors connected with the said gate lines. The first and the second gate

lines of the (m+2)th group of gate lines are orderly turned on by the synchronous

control signal. The predetermined voltage code 200 is given to the thin film transistors

connected with the said gate lines. The first and the second gate lines of the second

group of gate lines, the first and the second gate lines of the (m+3)‘h group of gate

lines... the first and the second gate lines Gm“, Gm”. of the (m+n)th group of gate

lines- and the first and the second gate lines GM, Gm]. of the (n-l)th group of gate lines

are orderly and synchronously turned on. The predetermined voltage code 200 is

given to the thin film transistors Q connected with the (m+3)th to the last gate lines.

The data voltage code 120 of the present fiame interval is given to the transistors Q

connected with the second to the (n—l)th group of gate lines. By use of the steps stated

above, the response speed of the liquid crystal display can be increased.

Referring to Fig.18, it shows the second driving method of the present invention.

When time is at frame interval 1, the expected brightness is code 120 and VLC is the

driving voltage pulse. The voltage value is expressed with code in the following

statement to prevent the driving voltage from confusing with the alternating voltage

for driving the liquid crystal. In Fig.18, curve (a) expresses the brightness variation of

the pixel in response of the 5 milliseconds of over driver, curve (b) shows the

brightness variation of the pixel in response of the 16 milliseconds of over driver, and
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curve (c) displays the brightness variation of the pixel without over driver. If there are

2m+2n, i.e. N=2m+2n, gate lines in the liquid crystal display, the period of the

predetermined voltage of over driver for the thin film transistors connected with the

first gate line of the first group of gate lines is set as the over exciting period t], and

5 the period of the data voltage of the present frame interval for the thin film transistors

connected with the first gate line of the first group of gate lines is set as the brightness

keeping period t2.

In the over exciting period t1, the first gate line G1 of the first group of gate lines

10 and the first gate line Gn of the nth group of gate lines are orderly turned on in a time

of one synchronous control signal. The predetermined voltage code 200 of over driver

of one frame and the data voltage code 32 of the preceding frame are respectively

given to the thin film transistors Q connected with the said gate lines. Then the second

gate line G], of the first group of gate lines and the second gate line G“. of the 11th

15 group of gate lines, the first gate line of the second group of gate lines and the first

gate line of the (n+1)‘h group of gate lines... and the second gate line of the (m+n-1)Lh

group of gate lines and the second gate line of the (m+l)th group of gate lines are

orderly and synchronously turned on by the synchronous control signal. The

predetermined voltage code 200 is given to the thin film transistors Q connected with

20 the first to the (m+1)th groups of gate lines. The data voltage code 32 of the preceding

frame is given to the thin film transistors Q connected with the (n+1)th to the

(m+n-l)th groups of gate lines.

When the brightness keeping period t2 begins, the first gate line G1 of the first

25 group of gate lines and the first gate line of the (m+2)‘h group of gate lines are orderly

turned on in a time of one synchronous control signal. The data voltage code 120 of

the frame interval and the predetermined voltage code 200 are respectively given to

the thin film transistors Q connected with the said gate lines. The second gate line

G.. of the first group of gate lines and the second gate line of the (n+2)th group of gate

30 lines, the first gate line of the second group of gate lines and the first gate line of the

(m+3)th group of gate lines... and the second gate line Gmyof the (n-l)‘h group of

gate lines and the second (i.e. the last) gate line G(m+n).of the (m+n)th group of gate

lines are orderly and synchronously turned on. The predetermined voltage code 200 is

given to the thin film transistors Q connected with the (m+2)‘h group to the last gate

35 line Gum)" The data voltage code 120 is given to the thin film transistors Q
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connected with the second group of gate lines to the (n-l)‘h group of gate lines. By use

of the steps stated above, the response speed of the liquid crystal display can be
increased.

If the ratio of the number of the gate lines scanned in the over exciting period t1

to the number of the total gate lines is P and the period of the frame interval of the

liquid crystal display is T, then the over exciting duration is PT and the brightness

keeping duration is (1-P)T. The ratio P can be adjusted according to the characteristic

of the display panel.

The fifth embodiment

Referring to Fig.19A to 19C, the fifih embodiment of the liquid crystal display

driving device of matrix structure type according to the present invention includes a

group of thin film transistors Q with matrix array, which consists of N rows and 2M

columns of thin film transistors Q. One pixel is driven by two neighboring thin film

transistors Q, therefore total N x M of pixels (shown by rectangle with dotted line)

can be driven. The first and the second gate lines G1, Gyof the first group of gate

lines are respectively connected with the gates of all the thin film transistors Q of the

odd and the even columns of the first row. The first and the second gate lines

G2, G2. of the second group of gate lines are respectively connected with the gates of

all the thin film transistors Q of the odd and the even columns of the second row...

and the first and the second gate lines of the Nth group of gate lines are respectively

connected with the gates of all the thin film transistors Q of the odd and the even

columns of the Nm row. Therefore, there are in total N groups of gate lines connected

to the gate drivers and insulated with each other.

The first data line D1 is connected with the sources of all the thin film transistors

Q of the first column. The second data line D2 is connected with the sources of all the

thin film transistors Q of the second column... and the 2M‘h data line is connected

with the sources of all the thin film transistors Q of the 2M‘h column. Therefore, there

are in total 2M data lines connected to the data drivers and insulated with each other.

To prevent the neighboring gate lines from short circuit, for example, the first gate

line G. and the second gate line G]. of the first group of gate lines, there is a space

between the two neighboring gate lines, of which arrangement is shown as Fig. 19C.

Referring to Fig.19A, the gate drivers connected with the gate lines are installed

on the same side of the display panel. Referring to Fig.20A and 20B, the first gate

lines and the second gate lines of the each group of gate lines are respectively given
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data by two groups of gate drivers, and the said two groups of gate drivers are

respectively installed on the left and the right sides of the liquid crystal display. The

form of the gate driver can be a chip on glass or an integrated gate driver circuit on
glass.

Referring to Fig.21, the driving method of the present invention can be executed

by the device stated above. When time is at frame interval 1, the expected brightness

is code 120 and VLc is the driving voltage pulse. The value of the driving voltage

pulse is expressed with code in the following statement to prevent the driving voltage

from confiising the alternating voltage for driving liquid crystal. In Fig.21, curve (a)
expresses the brightness variation of the pixel in response of 5 milliseconds of over

driver, curve (b) shows the brightness variation of the pixel in response of 16

milliseconds of over driver, and curve (c) displays the brightness variation of the pixel
without over driver.

If there are 2m+2n, i.e. N=2m+2n, gate lines in the liquid crystal display, the
period of the predetermined voltage of over driver for the thin film transistors

connected with the first gate line of the first group of gate lines is set as the over

exciting period t], and the period of the data voltage of the present frame interval for

the thin film transistors connected with the second gate line of the first group of gate
lines is set as the brightness keeping period t2.

When the over exciting period t] begins, the first gate line G1 of the first group of
gate lines and the second gate line G“, of the 11‘11 group of gate lines are orderly turned

on in a time of one synchronous control signal. The predetermined voltage code 200

of over driver of the frame and the data voltage code 32 of the preceding frame are

respectively given to the thin film transistors Q connected with the said gate lines. The

first gate line of the second group of gate lines and the second gate line of the (n+1)th

group of gate lines, the first gate line of the third group of gate lines and the second

gate line of the (n+2)‘h group of gate lines... and the second gate line of the (m+n—1)1h
group of gate lines and the first gate line of the (m+1)th group of gate lines are orderly

and synchronously turned on in the time of synchronous control signal. The

predetermined voltage code 200 is given to the thin film transistors Q connected with

the first gate line of the second group to the (m+1)‘h group of gate lines. The data

voltage code32 of the preceding frame is given to the thin film transistors Q

connected with the second gate line of the (n+1)th group to the (m+n-1)‘h group of gate
lines.
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When the brightness keeping period t; begins, the second gate line Grof the

first group of gate lines and the first gate line of the (m+2)'h group of gate lines are

orderly turned on in a time of one synchronous control signal. The data voltage code

120 of the frame interval and the predetermined voltage code 200 are respectively

given to the thin film transistors Q connected with the said gate lines. The first gate

line of the (m+3)“' group of gate lines and the second gate line of the second group of

gate lines, the first gate line of the (m+4)th group of gate lines and the second gate line

of the third group of gate lines... and the first gate line of the (m+n)th group of gate

lines and the second gate line of the (n-l)m group of gate lines are orderly and

synchronously turned on. The data voltage code 120 of the present frame interval is

given to the thin film transistors Q connected with the second gate line of the second

group to the (n-l)th group of gate lines. The predetermined voltage code 200 is given

to the thin film transistors Q connected with the first gate lines of the (m+3)th group to

the (m+n)th group of gate lines. By use of the steps stated above, the response speed of

the liquid crystal display can be increased.

If the ratio of the number of the gate lines scanned in the over exciting period t1

to the number of the total gate lines is P and the frame interval period of the liquid

crystal display is T, then the over exciting duration is PT and the brightness keeping

duration is (1-P)T. The ratio P can be adjusted according to the characteristic of the

display panel.

The sixth embodiment

Referring to Fig.22A to 22C, the sixth embodiment of the liquid crystal display

driving device of matrix structure type according to the present invention includes a

group of thin film transistors Q with matrix array, which consists of N rows and 2M

columns of thin film transistors Q. One pixel is driven by two neighboring thin film

transistors so that total N x M of pixels (shown by the rectangle with dotted line) can

be driven. The first and the second gate lines G1, G2 are respectively connected with

the gates of all the thin film transistors Q of the odd column and the even column of

the first row. The second and the third gate lines G2, G3 are respectively connected

with gates of all the thin film transistors Q of the odd column and the even column of

the second row... and the N”1 and the (N+l)th gate lines are respectively connected

with the gates of all the thin film transistors Q of the odd column and the even column

of the N'11 row. Therefore, there are in total N gate lines connected to the gate drivers
and insulated with each other.

The first data line D1 of the first group of data lines is connected with the sources
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of all the thin film transistors Q of the first column. The second data line D]. of the

first group of data lines is connected with the sources of all the thin film transistors Q

of the second column... and the second data line of the Mth group of data lines is

connected with the sources of all the thin film transistors Q of the 2Mth colurrm.

Therefore, there are in total M groups of data lines connected to the data drivers and

insulated with each other.

Referring to Fig.22C, a row of thin film transistors Q can be additionally

installed above the first row of thin film transistors Q in the present embodiment.

Each thin film transistor Q can control a pixel. The gates of the said row of thin film

transistors Q are connected with the first gate line and their sources are connected

with the second data line of each group of data lines. To prevent the neighboring data

lines from short circuit, for example, the second data line D], of the first group of data

lines and the first data line D2 of the second group of data lines, there is a space

between two neighboring data lines of which arrangement is shown as Fig.22D.

Referring to Fig.22A, the data drivers connected with the data lines are installed

on the same side. If the scanning frequency is 60 Hz and two gate lines are

simultaneously turned on, the scanning time can be further decreased. The data

drivers can be arranged as shown in Fig.23A and 23B. The first data lines and the

second data lines of each group of data lines are respectively connected with the data

drivers installed on the upper side and the lower side of the liquid crystal display. The

scanning frequency of the data drivers is kept at 60 Hz. As shown in Fig.24A and 24B,

the first data lines and the second data lines of each group of data lines, which are

neighboring, are connected with the same data driver. The data transfer is switched by

an electronic switch. Its scanning frequency is a multiple of that of the said data driver,

for examples, 120 Hz, 180 Hz... etc. The form of the gate driver can be a chip on

glass, or an integrated gate driver circuit on glass.

The driving method of the present invention is executed by the device stated

above. Referring to Fig.25, when time is at the frame interval 1, the expected

brightness is code 120 and VLC is the driving voltage pulse. The value of the driving

voltage is expressed with code in the following statement to prevent the driving

voltage from confusing the alternating voltage for driving liquid crystal. In Fig.25,

curve (a) expresses the brightness variation of the pixel in response of the 5

milliseconds of over driver, curve (b) shows the brightness variation of the pixel in

response of the 16 milliseconds of over driver. Curve (c) displays the brightness

variation of the pixel without over driver.
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If there are m+n, i.e. N=m+n, gate lines in the liquid crystal display, the period of

the predetermined voltage of over driver for the thin film transistor connected with the

first gate line is set as the over exciting period t1 and the period of the data voltage of

the present frame interval received by the thin film transistors connected with the first

gate line is set as the brightness keeping period t2.

In the over exciting period t1, the first and the (n+1)th gate lines G1, Gn+1 are

orderly turned on in a time of one synchronous control signal. The predetermined

voltage code 200 and the data voltage code 32 of the preceding frame are respectively

given to the thin film transistors Q connected with the said gate lines. The second and

the (n+2)“1 gate lines, the third and the (n+3)‘h gate lines... and the (m+n-1)Lh and the

Inm gate lines are orderly and synchronously turned on in the time of synchronous

control signal. The predetermined voltage code 200 is given to the thin film transistors

connected with the second to the mLh gate lines. The data voltage code 32 of the

preceding frame is given to the thin film transistors Q connected with the (n+2)th to

the (m+n-1)th gate lines.

During the brightness keeping period t2, the first gate line and the (m+1)th gate

line are orderly turned on in a time of one synchronous control signal. The data

voltage code 120 of the frame interval and the predetermined voltage code 200 are

respectively given to the thin film transistors Q connected with the said gate lines. The

second and the (m+2)th gate lines, the third and the (m+3)lh gate lines... and the

(m+n)'h (i.e. the last) and the nu' gate lines are orderly turned on. The predetermined

voltage code 200 is given to the thin film transistors Q connected with the (m+2)th to

the (m+n)th (the last) gate lines. The data voltage code 120 is given to the thin film

transistors Q connected with the second to the nth gate lines. By use of the steps stated

above, the response speed of the liquid crystal display can be increased.

If the number of the gate lines scanned in the over exciting period t1 to the

number of the total gate lines is P and the frame interval time of the liquid crystal

display is T, then the over exciting duration is PT and the brightness keeping duration

is (1-p)T. The ratio P can be adjusted according to the characteristic of the display

panel.

The present invention can quickly drive the liquid crystal display and increase

the response speed of the image gray level by the division of the time (frame interval

time) and space (gate lines) and the application of the predetermined voltage and data
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voltage in the steps stated above. The driving method according to the present

invention can suit for various liquid crystal display, active matrix type liquid crystal

display, organic light emitting diode (OLED) display or plasma display panel (PDP).

5 The “frame in frame” technique of the present invention has been described by

the above embodiments, but they cannot be used to limit the present invention. Any

persons skilled at the art related to the present invention can make partial modification

and variation without departing from the spirit and the scope of the present invention.

The patent scope of the present invention should take the accompanying claims as the
10 criterion.

Therefore, the present invention has the following advantages:

1. The liquid crystal display driving device of matrix structure type according to the

present invention can increase both the response speed of the liquid crystal panel

15 and the aspect ratio of the panel, but decrease both the number of the data drivers

and the data lines and the production cost.

2. The driving method for the liquid crystal display of matrix structure type according

to the present invention can simultaneously or synchronously turn on two rows of

20 thin film transistors and the pixel of the panel can be driven by the thin film

transistors, so the object of reducing the response time of the liquid crystal display

can be accomplished.

To sum up, the present invention indeed can accomplish its expected object of

25 providing a liquid crystal display driving device of matrix structure type and its

driving method to increase the response speed. It has high utilization value in industry,

so it is brought forward claiming patent right.

30

28

SAMSUNG EX. 1002 - 30/188



SAMSUNG EX. 1002 - 31/188

10

15

2O

25

3O

35

WHAT IS CLAIMED IS:

1. A liquid crystal display driving device of matrix structure type including:

a group of thin film transistors with matrix array consisting of N rows and M

columns of thin film transistors, wherein each thin film transistor can drive one

pixel so that N x M of pixels can be driven;

a group of N gate lines connected to the gate drivers and insulated with each other,

wherein the first gate line is connected with the gates of all the thin film

transistors of the first row, the second gate line is connected with the gates of all

the thin film transistors of the second row... and the Nth gate line is connected

with the gates of all the thin film transistors of the N1h row; and

M groups of data lines connected to the source drivers and insulated with each other,

wherein the first and the second date lines of the first group of date lines are

respectively connected with the sources of all the thin film transistors of the odd

and the even rows of the first column, the first and the second data lines of the

second group of data lines are respectively connected with the sources of all the

thin film transistors of the odd and the even rows of the second column... and the

first and the second data lines of the M'h group of data lines are respectively
connected with the sources of the all thin film transistors of the odd and the even

rows of the Mth column.

2. The liquid crystal display driving device of matrix structure type as claimed in

claim 1, wherein the first and the second data lines of each group of data lines are

given data by two groups of source drivers, respectively, and the two groups of

source drivers are respectively arranged on the upper and the lower sides of the

liquid crystal display.

3. The liquid crystal display driving device of matrix structure type as claimed in

claim 1, wherein the first data lines and the second data lines of each group of data

lines are connected with the same source driver, each source driver is installed on

the same side of the display panel and the data transfer is switched by an electronic
switch.

4. The liquid crystal display driving device of matrix structure type as claimed in

claim 1, wherein there is a space between the neighboring data lines to prevent
them from short circuit.

5. The liquid crystal display driving device of matrix structure type as claimed in

claim 1, wherein the gate driver is a chip installed on glass.
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6. The liquid crystal display driving device of matrix structure type as claimed in

claim 1, wherein the gate driver is an integrated gate driver circuit installed on

glass.

7. A driving method for the liquid crystal display of matrix structure type including:

a. making use of the liquid crystal display driving device as claimed in claim 1,
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wherein there are 2(m+n), i.e. N=2(m+n), gate lines in the liquid crystal

display, the period of the predetermined voltage of over drive received by the

thin film transistor connected with the first gate line is set as a over exciting

period, and the period of the data voltage of the present frame interval

received by the thin fihn transistor connected with the first gate line is set as a

brightness keeping period;

. when the over exciting period begins, the first gate line and the 2nLh gate line

are simultaneously tumed on, the predetermined voltage of the over drive for

the frame is given to the thin fihn transistor connected with the first gate line,

the data voltage of the preceding frame is given to the thin film transistor

connected with the an gate line, and the second and the (2n+1)‘h gate lines,

the third and the (2n+2)th gate lines... and-the (2m—1)“‘ and the [2(n+m)-2]th

gate lines are orderly and simultaneously turned on, the predetermined voltage

is given to the thin film transistors connected with the second to the (2m-1)th

gate lines, the data voltage of the preceding frame is given to the thin film

transistors connected with the (2n+1)th to the [2(m+n)-2]th gate lines;

. when the brightness keeping period begins, the 2mth and the fist gate lines are

simultaneously turned on, the predetermined voltage is given to the thin film

transistors connected with the 2mth gate line, the data voltage of the preceding

frame interval is given to the thin film transistors connected with the first gate

line, and the (2m+1)‘*‘ and the second gate lines, the (2m+2)th and the third

gate lines... and the [2(m+n)]th (the last) and the (Zn-l)th gate lines are orderly

and simultaneously turned on, the predetermined voltage is given to the thin

film transistors connected with the (2111+1)th to the [2(m+n)]Lh (the last) gate

lines, the data voltage of the present frame interval is given to the thin film

transistors connected with the second and the (2n—1)th gate lines;

by using of the steps stated above, the response speed of the liquid crystal
display can be increased.
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The driving method for liquid crystal display of matrix structure type as claimed in

claim 7, wherein the driving method suits for the active matrix type liquid crystal

display, the organic light emitting diode (OLED) display or plasma display panel

(PDP).

A liquid crystal display driving device of matrix structure type including:

a group of thin film transistors with matrix array consisting of 2N rows and M

columns of thin film transistors, wherein each transistor can drive one pixel,

therefore, total 2N x M of pixels can be driven;

a group of N gate lines connected to the gate drivers and insulated with each other,

wherein the first gate line is connected with the gates of all the thin film

transistors of the first and the second rows, the second gate line is connected with

the gates of all the thin film transistors of the third and the fourth rows... and the

NJ1 gate line is connected with the gates of all the thin film transistors of the

(ZN-1)m and the (2N)'h rows; and

M groups of data lines connected to the source drivers and insulated with each other,

wherein the first and the second data lines of the first group of date lines are

respectively connected with the sources of all the thin film transistors of the odd

rows and the even rows of the first column, the first and the second data lines of

the second group of data lines are respectively connected with the sources of all

the thin film transistors of the odd rows and the even rows of the second

column... and the first and the second date lines of the Mth groups of data lines

are respectively connected with the sources of all the thin film transistors of the

odd rows and the even rows of the Mth column.

10. The liquid crystal display driving device of matrix structure type as claimed in

30

ll.

35

claim 9, wherein the first data line of each group of data lines and the second data

line of each group of data lines are respectively given data from two groups of

source drivers, the two groups of source drivers are respectively installed on the

upper side and the lower side of the liquid crystal display.

The liquid crystal display driving device of matrix structure type as claimed in

claim 9, wherein the first data line and the second data line of each group of data

lines are connected with the same source driver, each source driver is installed on

the same side of the display panel and the data transfer is switched by an
electronic switch.
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12.

13.

14.

15.

The liquid crystal display driving device of matrix structure type as claimed in

claim 9, wherein there is a space between the neighboring data lines to prevent
them from short circuit.

The liquid crystal display driving device of matrix structure type as claimed in

claim 9, wherein the gate driver is a chip installed on glass.

The liquid crystal display driving device of matrix structure type as claimed in

claim 9, wherein the gate driver is an integrated gate driver circuit installed on

glass.

A driving method for the liquid crystal display of matrix structure type including:

3. making use of the liquid crystal display driving device as claimed in claim 9,

wherein there are m+n, i.e. N=m+n, gate lines in the liquid crystal display, the

period of the predetermined voltage of the over drive received by the thin film

transistors connected with the first gate line is set as a over exciting period, and

the period of the data voltage of the present frame interval received by the thin

film transistor connected with the first gate line is set as a brightness keeping

period;

b. when the over exciting period begins, the first and the nm gate lines are orderly

turned on in a time of one synchronous control signal, the predetermined

voltage of the over drive for the frame and the data voltage of the preceding

frame are respectively given to the thin film transistor connected with the first

and the nth gate lines, and the second and the (n+l)“1 gate lines, the third and the

(n+2)m gate lines... and the mth and the (m+n-1)m gate lines are orderly turned

on in a time of synchronous control signal, the predetermined voltage is given

to the thin film transistors connected with the second to the mth gate lines, the

data voltage of the preceding frame is given to the thin film transistors

connected with the (n+1)th to the (m+n-1)th gate lines;

c. when the brightness keeping period begins, the (m+1)th and the first gate lines

are orderly turned on in a time of one synchronous control signal, the

predetermined voltage and the data voltage of the present frame interval are

respectively given to the thin film transistors connected with the (m+] )th and the

first gate lines, and the (m+2)‘h and the second gate lines, the (m+3)th and the

third gate lines... and the (m+n)1h (the last) and the (n—l)th gate lines are orderly

and synchronously turned on, the predetermined voltage is given to the thin film
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transistors connected with the (m+2)th to the (m+n)th (the last) gate lines, the

data voltage of the present frame interval is given to the thin film transistors

connected with the second to the (n-l)Lh gate lines;

by using of the steps stated above, the response speed of the liquid crystal

display can be increased.

16. The driving method for the liquid crystal display of matrix structure type as

claimed in claim 15, wherein the driving method suits for the active matrix type

liquid crystal display, the organic light emitting diode (OLED) display or the

plasma display panel (PDP).

17. A liquid crystal display driving device of matrix structure type including:

a group of thin film transistors with matrix array consisting of N rows and 2M

columns of thin film transistors, wherein each thin film transistor can drive one

pixel, therefore total N x 2M of pixels can be driven;

N groups of gate lines connected with the gate drivers and insulated with each

other, wherein the first and the second gate lines of the first group of gate lines

are respectively connected with the gates of all the thin film transistors of the

odd column and the even column of the first row, the first and the second gate

lines of the second group of gate lines are respectively connected with the gates

of all the thin film transistors of the odd column and the even column of the

second row... and the first and the second gate lines of the Nth group of gate

lines are respectively connected with the gates of all the thin film transistors of

the odd column and the even column of the Nth row; and

a group of M data lines connected with the source drivers and insulated with

each other, wherein the first date line is connected with the sources of all the

thin film transistors of the first column and the second column, the second date

lines is connected with the sources of all the thin film transistors of the third

column and the fourth column... and the Mlh data line is connected with the

sources of all the thin film transistors of the (2M-1)th column and the 2Mth
column.

18. The liquid crystal display driving device of matrix structure type as claimed in

claim 17, wherein the first gate lines and second gate lines of each group of gate

lines are respectively given data by two groups of gate drivers, the two groups of

gate drivers are respectively installed on the left side and the right side of the

liquid crystal display.
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19. The liquid crystal display driving device of matrix structure type as claimed in

claim 17, wherein there is a space between the neighboring gate lines to prevent
them from short circuit.

20. The liquid crystal display driving device of matrix structure type as claimed in

claim 17, wherein the gate driver is a chip installed on glass.

21. The liquid crystal display driving device of matrix structure type as claimed in

claim 17, wherein the gate driver is an integrated gate driver circuit installed on

glass.

22. A driving method for the liquid crystal display of matrix structure type including:

a. making use of the liquid crystal display driving device as claimed in claim 17,

wherein there are 2(m+n), i.e. N=2(m+n), gate liens in the liquid crystal display,

the period of predetermined voltage of the over drive received by the thin film

transistors connected with the first gate line of the first group of gate lines is set

as a over exciting period, and the period of the data voltage of the present frame

interval received by the thin film transistors connected with the first gate line of

the first group of gate lines is set as a brightness keeping period;

b. when the over exciting period begins, the first and the second gate lines of the

first group of gate lines are orderly turned on in a time of synchronous control

signal, the predetermined voltage of the over drive for the frame is given to the

thin film transistors connected with the gate lines, and the first and the second

gate lines of the n'11 group of gate lines are orderly turned on by the synchronous

control signal, the data voltage of the preceding frame is given to the thin film

transistors connected with the gate lines, and the first and second gate lines of

the second group of gate lines, the first and the second gate lines of the (n+1)th

group of gate lines... the first and the second gate lines of the (m+n)th group of

gate lines are orderly turned on in a time of synchronous control signal, the

predetermined voltage is given to the thin film transistors connected with the

second group to the (m+l)‘h group of gate lines, the data voltage of the

preceding frame is given to the thin film transistors connected with the (n+1)th

group to the (m+n-1)th group of gate lines;

c. when the brightness keeping period begins, the first and the second gate lines of

the first group of gate lines are orderly turned on in a time of one synchronous
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control signal, the data voltage of the present frame interval is given to the thin

film transistors connected with the gate lines, and the first and the second gate

liens of the (m+2)"‘ group of gate lines are orderly turned on by the synchronous

control signal, the predetermined voltage is given to the thin film transistors

5 connected with the gate lines, and the first and the second gate lines of the

second group of gate lines, the first and the second gate lines of the (m+3)"‘

group of gate lines... the first and the second gate lines of the (n-l)th group of

gate lines and the first and the second (i.e. the last) gate lines 'of the (m+n)‘h

group of gate lines are orderly and synchronously turned on, the data voltage of

10 the present frame interval is given to the thin film transistors connected with the

second group to the (n-l)th group of gate lines, the predetermined voltage is

given to the thin film transistors connected with the (m+4)‘h group to the
(m+n)th group of gate lines;

15 by using of the steps stated above, the response speed of the liquid crystal display
can be increased.

23. The driving method for the liquid crystal display of matrix structure type as

claimed in claim 22, wherein the driving method suits for the active matrix type

20 liquid crystal display, the organic light emitting diode (OLED) display or plasma

display panel (PDP).

24. A the liquid crystal display driving device of matrix structure type including:

a group of thin film transistors with matrix array consisting of 2N rows and M

25 columns of thin film transistors, wherein each transistor can drive one pixel,

therefore total 2N x M of pixels can be driven;

N groups of gate lines connected with the gate drivers and insulated with each

other, wherein the first gate line of the first group of gate lines is connected with

30 the gates of all the thin film transistors of the first row, the second gate line of the

first group of gate lines is respectively connected with the gates of all the thin

film transistors of the second row... and the second gate line of the N‘h group of

gate lines is respectively connected with the gates of all the thin film transistors

of the 2Nth row; and
35

' a group of M+l data lines connected with the source drivers and insulated with

each other, wherein the first and the second data lines are respectively connected

with the sources of all the thin film transistors of the odd rows and the even rows
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25.

26.

27.

28.

of the first column, the second and the third data lines are respectively connected

with the sources of all the thin film transistors of the odd rows and the even rows

of the second column... and the M[11 and the (M+1)th gate lines are respectively
connected with the sources of all the thin film transistors of the odd rows and the

even rows of the M'h column.

A the liquid crystal display driving device of matrix structure type as claimed in

claim 24, wherein the first gate lines and the second gate lines of each group of

gate lines are respectively given data by two groups of gate drivers, the two

groups of gate drivers are respectively installed on the left side and the right side

of the liquid crystal display.

A the liquid crystal display driving device of matrix structure type as claimed in

claim 24, wherein the gate driver is a chip installed on glass.

A the liquid crystal display driving device of matrix structure type as claimed in

claim 24, wherein the gate driver is an integrated gate driver circuit installed on

glass.

A the liquid crystal display driving device of matrix structure type including:

a group of thin film transistors with matrix array consisting of 2N rows and M

columns of thin film transistors, wherein each transistor can drive one pixel,

therefore total 2N x M ofpixels can be driven;

N groups of gate lines connected with the gate drivers and insulated with each

other, wherein the first gate line of the first group of gate lines is connected with

the gates of all the thin film transistors of the first row, the second gate line of the

first group of gate lines is respectively connected with the gates of all the thin

film transistors of the second row... and the second gate line of the Nth group of

gate lines is respectively connected with the gates of all the thin film transistors

of the N‘h row; and

a group of M data lines connected with the source drivers and insulated with each

other, wherein the first data line is connected with the sources of all the thin film

transistors of the first column, the second data line is connected with the sources

of all the thin film transistors of the second column... and the Mth gate line is

respectively connected with the sources of all the thin film transistors of the M‘h
column.
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29. A the liquid crystal display driving device of matrix structure type as claimed in

claim 28, wherein the first gate lines and the second gate lines of each group of

gate lines are respectively given data by two groups of gate drivers, the two

groups of gate drivers are respectively installed on the left side and the right side

of the liquid crystal display.

30. The liquid crystal display driving device of matrix structure type as claimed in

claim 28, wherein the gate driver is a chip installed on glass.

31. The liquid crystal display driving device of matrix structure type as claimed in

claim 28, wherein the gate driver is an integrated gate driver circuit installed on

glass.

32. A driving method for liquid crystal display of matrix structure type including:

a. making use of the liquid crystal display driving device as claimed in claim 24 or

28, wherein there are 2m+2n, i.e. N=2m+2n, gate lines in the liquid crystal

display, the period of predetermined voltage of the over drive received by the

thin film transistors connected with the first gate line of the first group of gate

lines is set as a over exciting period, the period of the data voltage of the present

frame interval received by the thin film transistors connected with the first gate

line of the first group of gate lines is set as a brightness keeping period;

b. when the over exciting period begins, the first and the second gate lines of the

first group of gate lines are orderly turned on in a time of one synchronous

control signal, the predetermined voltage of the over drive for the frame is

given to the thin film transistors connected with the gate lines, and the first and

the second gate lines of the nth group of gate lines are orderly turned on by the

synchronous control signal, the data voltage of the preceding frame is given to

the thin film transistors connected with the gate lines, and the first and the

second gate lines of the second group of gate lines, the first and the second gate

lines of the (n+1)‘h group of gate lines... the first and the second gate lines of

the (m+n-l)th group of gate lines and the first and the second gate lines of the

(m+l)th group of gate lines are orderly turned on in a time of the synchronous

control signal, the predetermined voltage is given to the thin film transistors

connected with the second group to the (m+1)th group of gate lines, the data

voltage of the preceding frame is given to the thin film transistors connected

with the (n+1)‘h group to the (m+n-l)lh group of gate lines;
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c. when the brightness keeping period begins, the first and the second gate lines of

the first group of gate lines are orderly turned on in a time of one synchronous

control signal, the data voltage of the present frame interval is given to the thin

5 film transistors connected with the gate lines, and the first and the second gate

lines of the (m+2)“l group of gate lines are orderly turned on by the synchronous

control signal, the predetermined voltage is given to the thin film transistors

connected with the gate lines, and the first and the second gate lines of the

second group of gate lines, the first and the second gate lines of the (m+3)th

10 group of gate lines... the first and the second gate lines of the (m+n)1h group of

gate lines and the first and the second gate lines of the (n-l)th group of gate lines

are orderly and synchronously turned on, the predetermined voltage is given to

the thin film transistors connected with the (m+3)‘h group to the last gate line,

the data voltage of the present frame interval is given to the thin film transistors

15 connected with the second group to the (n-l)th group of gate lines;

by using of the steps stated above, the response speed of the liquid crystal display
can be increased.

20 33. The driving method for liquid crystal display of matrix structure type as claimed

in claim 32, wherein the driving method suits for the active matrix type liquid

crystal display, the organic light emitting diode (OLED) display or plasma

display panel (PDP).

25 34. A driving method for liquid crystal display of matrix structure type including:

a. making use of the liquid crystal display driving device as claimed in claim 24

or 28, wherein there are 2m+2n, i.e. N=2m+2n, gate lines in the liquid crystal

display, the period of predetermined voltage of the over drive received by the

thin film transistors connected with the first gate line of the first group of gate

30 lines is set as a over exciting period, the period of the data voltage of the

present frame interval received by the thin film transistors connected with the

first gate line of the first group of gate lines is set as a brightness keeping

period;

35 b. when the over exciting period begins, the first gate line of the first group of

gate lines and the first gate line of the nth group of gate lines are orderly turned

on in a time of one synchronous connol signal, the predetermined voltage of

the over drive for the frame and the data voltage of the preceding frame are
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respectively given to the thin film transistors connected with the gate lines,

and the second gate line of the first group of gate lines and the second gate line

of the nth group of gate lines, the first gate line of the second group of gate

lines and the first gate line of the (n+1)th group of gate lines... and the second

5 gate line of the (m+n-l)th group of gate lines and the second gate lines of the

(m+1)th group of gate lines are orderly and synchronously turned on by the

synchronous control signal, the predetermined voltage is given to the thin film

transistors connected with the first group to the (m+1)lh group of gate lines, the

data voltage of the preceding frame is given to the thin film transistors

10 connected with the (n+1)th group to the (m+n-1)th group of gate lines;

c. when the brightness keeping period begins, the first gate line of the first group

of gate lines and the first gate line of the (m+2)1h group of gate lines are

orderly turned on in a time of one synchronous control signal, the data voltage

15 of the frame interval and the predetermined voltage are respectively given to

the thin film transistors connected with the gate lines, and the second gate line

of the first group of gate lines and the second gate line of the (m+2)th group of

gate lines, the first gate line of the second group of gate lines and the first gate

line of the (m+3)th group of gate lines... and the second gate line of the (n-l)‘h

20 group of gate lines and the second (i.e. the last) gate line of the (m+n)th group

gate lines are orderly and synchronously turned on, the data voltage of the

present frame interval is given to the thin film transistors connected with the

second group to the (n-l)th group of gate lines, the predetermined voltage is

given to the thin film transistors connected with the (m+2)Lh group to the last

25 gate lines;

by using of the steps stated above, the response speed of the liquid crystal

display can be increased.

30 35. The driving method for the liquid crystal display of matrix structure type as

claimed in claim 34, wherein the driving method suits for the active matrix type

liquid crystal display, the organic light emitting diode (OLED) display or the

plasma display panel (PDP).

35 36. A liquid crystal display driving device of matrix structure type including:

a group of thin film transistors with matrix array consisting of N rows and 2M

columns of thin film transistors, wherein each pair of neighboring thin film

transistors can drive one pixel, therefore, total N x M of pixels can be driven;
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37.

38.

39.

40.

41.

N groups of gate lines connected with the gate drivers and insulated with each

other, wherein the first and the second gate line of the first group of gate lines

are respectively connected with the gates of all the thin film transistors of the

odd column and the even column of the first row, the first and the second gate

lines of the second group of gate lines are respectively connected with the gates

of all the thin film transistors of the odd column and the even column of the

second row... and the first and the second gate lines of the Nth group of gate

lines are respectively connected with the gates of all the thin film transistors of

the odd column and the even column of the NI“ row; and

a group of 2M data lines connected with the source drivers and insulated with

each other, wherein the first data line is connected with the sources of all the

thin film transistors of thelfirst column, the second data line is connected with

the sources of all the thin film transistors of the second column... and the 2Mth

data line is connected with the sources of all the thin film transistors of the 2Mth
column.

The liquid crystal display driving device of matrix structure type as claimed in

claim 36, wherein the first gate lines and the second gate lines of each group of

gate lines are respectively given data by two groups of gate drivers, the two

groups of gate drivers are respectively installed on the left side and the right side

of the liquid crystal display.

The liquid crystal display driving device of matrix structure type as claimed in

claim 36, wherein there is a space between the neighboring gate lines to prevent
them from short circuit.

The liquid crystal display driving device of matrix structure type as claimed in

claim 36, wherein the gate driver is a chip installed on glass.

The liquid crystal display driving device of matrix structure type as claimed in

claim 36, wherein the gate drive is an integrated gate driver circuit installed on

glass.

A driving method for the liquid crystal display driving device of matrix structure

type including:

a. making use of the liquid crystal display driving device as claimed in claim 36,
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wherein there are 2(m+n), i.e. N=2(m+n), gate lines in the liquid crystal display,

the period of the predetermined voltage of the over drive received by the thin

film transistors connected with the first gate line of the first group of gate lines

is set as a over exciting period, and the period of the data voltage of the present

frame interval received by the thin film transistors connected with the second

gate line of the first group of gate lines is set as a brightness keeping period;

. when the over exciting period begins, the fist gate line of the first group of gate

lines and the second gate line of the nth group of gate lines are orderly turned on

in a time of one synchronous control signal, the predetermined voltage of the

over drive for the frame and the data voltage of the preceding frame are

respectively given to the thin film transistors connected with the gate lines, and

the first gate line of the second group of gate lines and the second gate line of

the (n+1)th group of gate lines, the first gate line of the third group of gate lines

and the second gate line of the (n+2)th group of gate lines... and the second gate

line of the (m+n-l)th group of gate lines and the first gate line of the (m—H)‘h

group of gate lines are orderly turned on in a time of the synchronous control

signal, the predetermined voltage is given to the thin film transistors connected

with the first gate line of the second group to the (m+1)th group of gate lines, the

data voltage of the preceding frame is given to the thin film transistors

connected with the second gate line of the (n+1)th group to the (m+n-l)th group

of gate lines;

0. when the brightness keeping period begins, the second gate line of the first

group of gate lines and the first gate line of the (m+2)‘h group of gate lines are

orderly turned on in a time of one synchronous control signal, the data voltage of

the frame interval and the predetermined voltage are respectively given to the

thin film transistors connected with the gate lines, and the first gate line of the

(m+3)"' group of gate lines and the second gate line of the second group of gate

lines, the first gate line of the (m+4)'h group of gate lines and the second gate

line of the third group of gate lines... and the first gate line of the (m+n)th group

of gate lines and the second gate line of the (n-l)"I group of gate lines are orderly

and synchronously turned on, the data voltage of the present frame interval is

given to the thin film transistors connected with the second gate line of the

second group to the (n-l)th group of gate lines, the predetermined voltage is

given to the thin film transistors connected with the first gate line of the (m+3)"'

group to the (m+n)th group of gate lines;
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by using of the steps stated above, the response speed of the liquid crystal

display can be increased.

42. The driving method for the liquid crystal display of matrix structure type as

5 claimed in claim 41, wherein the driving method suits for the active matrix type

liquid crystal display, the organic light emitting diode (OLED) display or plasma

display panel (PDP).

43. A liquid crystal display driving device of matrix structure type including:

10 a group of thin film transistors with matrix array consisting of N rows and 2M

columns of thin film transistors, wherein each pair of neighboring thin film

transistors can drive one pixel, therefore total N x M of pixels can be driven;

a group of N gate lines connected with the gate drivers and insulated with each

other, wherein the first and the second gate lines are respectively connected with

15 the gates of all the thin film transistors of the odd column and the even column of

the first row, the second and the third gate lines are respectively connected with

the gates of all the thin film transistors of the odd columns and the even columns

of the second row... and the Nth and the (NH)'11 gate lines are respectively

connected with the gates of all the thin film transistors of the odd columns and

20 the even columns of the Nth row; and

M group of data lines connected vw'th the source drivers and insulated with each

other, wherein the first data line of the first group of date lines is connected with

the sources of all the thin film transistors of the first column, the second data line

of the first group of data lines is connected with the sources of all the thin film

25 transistors of the second column... and the second data line of the Mth group of
data lines is connected with the sources of all the thin film transistors of the odd

rows and the even rows of the 2Mth column.

44. The liquid crystal display driving device of matrix structure type as claimed in

30 claim 43, wherein there further is one row of thin film transistors installed above

the first row of thin film transistors, each thin film transistor can control one pixel,

the gates of the row of thin film transistors are connected with the first gate line

and their sources are connected with the second data line of each group of data
lines.

35

45. The liquid crystal display driving device of matrix structure type as claimed in

claim 43, wherein the first data lines and the second data lines of each group of

data lines are respectively given data by two groups of source drivers, and the two
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46.

groups of source drivers are respectively installed on the upper side and the lower

side of the liquid crystal display.

The liquid crystal display driving device of matrix structure type as claimed in

claim 44, wherein the first data line and the second data lines of each group of

data lines are respectively given data by two groups of source drivers, and the two

groups of source drivers are respectively installed on the upper side and the lower

side of the liquid crystal display.

47.The liquid crystal display driving device of matrix structure type as claimed in

48.

49.

50.

51.

52.

53.

claim 43, wherein the first data lines of each group of data lines and the second

data lines of each group of data lines are connected with the same source driver,

each source driver is installed on the same side of the display panel, and there is

an electronic switch installed on the source driver for switching the data transfer.

The liquid crystal display driving device of matrix structure type as claimed in

claim 44, wherein the first data lines of each group of data lines and the second

data lines of each group of data lines are connected with the same source driver,

each source driver is installed on the same side of the display panel, and there is

an electronic switch installed on the source driver for switching the data transfer.

The liquid crystal display driving device of matrix structure type as claimed in

claim 43, wherein there is a space between the neighboring gate lines to prevent
them from short circuit.

The liquid crystal display driving device of matrix structure type as claimed in

claim 44, wherein there is a space between the neighboring gate lines to prevent
them from short circuit.

The liquid crystal display driving device of matrix structure type as claimed in

claim 43, wherein the gate driver is a chip installed on glass.

The liquid crystal display driving device of matrix structure type as claimed in

claim 44, wherein the gate driver is a chip installed on glass.

The liquid crystal display driving device of matrix structure type as claimed in

claim 43, wherein the gate driver is an integrated gate driver circuit installed on

glass.
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54. The liquid crystal display dn'ving device of matrix structure type as claimed in

claim 44, wherein the gate driver is an integrated gate driver circuit installed on

glass.

55. A driving method for the liquid crystal display driving device of matrix structure

type including:

a. making use of the liquid crystal display driving device as claimed in claim 43 or

44, wherein there are m+n, i.e. N=m+n, gate lines in the liquid crystal display,

the period of predetermined voltage of the over drive received by the thin film

transistors connected with the first gate line is set as a over exciting period, and

the period of data voltage of the present frame interval received by the thin film

transistors connected with the first gate line is set as a brightness keeping period;

b. when the over exciting period begins, the first and the (n+1)th gate lines are

orderly turned on in a time of one synchronous control signal, the

predetermined voltage of over drive for the frame and the data voltage for the

preceding frame are given to the thin film transistors connected with the gate

lines, and the second and the (n+2)th gate lines, the third and the (n+3)'h gate

lines... and the (m+n-1)‘h and the m"1 gate lines are orderly and synchronously

turned on in a time of the synchronous control signal, the predetermined voltage

is given to the thin film transistors connected with the second to the mth gate

lines, the data voltage for the preceding frame is given to the thin film

transistors connected with the (n+2)‘h to the (ni+n—l)U1 gate line;

. when the brightness keeping period begins, the first and 'the (m+l)th gate lines

are orderly turned on in a time of one synchronous control signal, the data

voltage of the frame interval and the predetermined voltage are given to the thin

film transistors connected with the gate lines, and the second and the (m+2)‘h

gate lines, the third and the (m+3)th gate lines... and the (m+n)m (i.e. the last)

and the nth gate lines are orderly and synchronously turned on, the

predetermined voltage is given to the thin film transistors connected with the

(m+2)Lh to the (m+n)‘h (i.e. the last) gate line, the data voltage of the present
frame interval is given to the thin film transistors connected with the second to

the mth gate line;

by using of the steps stated above, the response speed of the liquid crystal
display can be increased.
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56. The driving method for the liquid crystal display of matrix structure type as

claimed in claim 55, wherein the driving method suits for the active matrix type

liquid crystal display, the organic light emitting diode (OLED) display or plasma

display panel (PDP).
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LIQUID CRYSTAL DISPLAY DRIVING DEVICE 0F MATRIX STRUCTURE

TYPE AND ITS DRIVING METHOD

ABSTRACT OF THE DISCLOSURE

A liquid crystal display driving device of matrix structure type and its driving

method are disclosed in the present invention. The driving device consists of a group

of thin film transistors with matrix array, a plurality of gate lines and a plurality of

data lines. The object of increasing response speed can be accomplished by the

different arrangement of gate lines and data lines and the different connection between

each thin film transistor and the gate and data lines. The driving method for the said

driving device includes: each pair of gate lines in the display panel are simultaneously

and orderly turned on at different time of driving transistor, and the different driving

voltages are orderly applied to the thin film transistors connected to the gate lines. The

structure and method can suit for picture treating of various displays such as liquid

crystal display, organic light-emitting diode (OLED) display or plasma display panel

(PDP).
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amendment(s) referred to above. I acknowledge the duty to disclose information which is material to patentability as defined in Title 37. Code ofFederal
Regulations. §I.56. I hereby claim foreign priority benefits under Title 35, United States Code §119 of any foreign applioation(s) for patent or inventor‘s certificate '
listed below and have also identified below any foreign application for patent or inventor's certificate having a filing date before that of the application on whichptiori is claimed.

PRIOR FOREWPLICATIOMS) PRIORITY‘ CLAIMED

  
E) Additional Priority Application(s) Listed on Following Page(s)

  
 

I HEREBY CLAIM THE BENEFIT UNDER TITLE 35 us. CODE § ll9(E)F ANY U.S. PROVISIONAL APPLICATIONS LISTED BELOW.

Application Number I 'A . Day/Month/Year Filed

if if 1:] Additional Provisional Application(s) Listed on Following Page(s)

   
I hereby claim the benefit under Title 35, United Slater Code, §120 of any United States application(s) or PCT international application(s) designating The

United States ofAmerica listed below and, insofar as the subject matter of each ofthe claims of this application is not disclosed in that/those prior application(s) in
the manner provided by the first paragraph ofTitle 35, United States Code. §II2, 1 acknowledge the duty to disclose information which is material to patcntability
as defined in Title 37. Code ofFederal Regulations, §1.56 which became available between the filing date of the prior applications) and the national or PCT
international filing date ofthis application:

M" "°“"'“g°“‘

E) Additional US/PCT Priority Application(s) listed on Following Page(s)

 
 

  
  

I hereby declare that all statements made herein ofmy own knowledge are true and that all statements made on information and beliefare believed to be true;
and further that these satemenm were made with the knowledge that willfiil false statements and the like so made are punishable by line or imprisonment, or both.
under Section 100] ofTitle [8 ofthe United States Code and that such willful false statements may jeopardize the validity of the application or any patent issuedthereon.

POWER OF ATTORNEY: I (We) hereby appoint as my (our) attorneys, with full powers of substitution and revocation, to prosecute this
application and transact all business in theP atent and Trademark Office connected therewith:

. David E. Daugherty, Reg. No. 19,576
I (we) authorize my (our) anomeys to accept and follow instructions from ‘ regarding any

matter related to the preparation, examination, grant and maintenance of this application, any continuation, continuation-it-part or divisional based thereon, and any
patent resulting therefrom, until I (we) or my (our) assigns withdraw this authorization in writing.

 

SEND CORRESPONDENCE TO: DENNISON, SCHULTZ, DOUGI'IERTY TELEPHONE CALLS TO:
& MACDONALD DENNISON, SCHULTZ DOUGIIERTY
SUITE 105, 1727 KING STREET & MACDONALD
ALEXANDRIA, VIRGINIA 223l4-2700 Tel: 703—837-9600
 

 
 

 
fi—fi—cmzeusmr

F LL NAME OF FIRST 0R SOLE INVWOR

U Shen Yuh-Ren Taiwan , R . O . C .

RESIDENCE ADDRESS l o , , ane 3 ’ ' u ODE . ’ $31gaffoavivaoaess IS THE SAME AS RESIDENCE ADDRESS UNLESS OTHERWISE
Line; 19 , Shih Tong Li , East District , same as residence DATE

July 30 , 200:4 Tainan,Taiwan,Fl.0. /  
   I] Seefollowingpage(s)for addition ' '
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ATTORNEY/DOCKET No:

CONTINUATION OF DECLARATION FOR PATENT APPLICATION AND APPOINTMENT OF ATTORNEY

Page 2 i

PRIORITY
_I.A[MED

“_ ”“”“°““‘”““"“‘

PRIOR PROVISIONAL APPLICATIONS 35 US CODE § 119(E)

1mg late Status- “meme Pen ngorA-anone-  
  

Full Name of J int Invento Citizenship -
° rChen Chen._JunE Ta1wan, R.O.C.

Residence Address ‘0 . , . nmlng‘ . , DE , Post Office Address [5 the Same as Residence Address Unless Otherwise. ‘ Shown below   
 

same as residence
 

 

Taiwan,_R.o,c. Jul 30 200l-l 

‘ Shown below
same as residence

Residence Address Post Office Address is the Same as Residence Address Unless Othenvise
Shown below _

Full Name of Joint Inventor Citizenship

Residence Address Post Office Address ls the Same as Residence Address Unless Otherwise
Shown below
 

I] Seefollowingpage:for additionaljaint inventors/priorig) applicarions.
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PATENT APPLICATION _SERIAL ‘NO. 

US. DEPARTMENT OF COMMERCE

PATENT AND TRADEMARK OFFICE
FEE RECORD SHEETN—

09/01/2004 HTECKLU! 00000045 10929473

01 FC:2001 335.00 UP
02 FC:2202 324.00 UP
03 FC:2201 172.00 OP

PTO-1556

(5/87)

-u.s. Gamma: Printing (moo: 2002— tee-mm
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‘ It the entry 'm column 1 Is less than the entry In column 2. write '0' In column 3. TOTAL
" It the ‘Highest Number Previously Paid For IN THIS SPACE ‘5 less than 20. enter ‘20.’ ADDIT FEE , ADDIT FEE
mIt the 'Highest Number Pveviously Paid For‘ IN THIS SPACE is less than 3. enter '3.‘ ' . _ . ' ~

The 'Highest Number Previously Paid For‘ (Total or Independent) is the highest number- found In the appropriate box in column 1.
  

 
 

 

  

FORM PTO-873 (Rev, IOIOSI Patent and Trademm Oflioe.'U.S. DEPARTMENT“ma
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.
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PATENT APPLICATION ,SERIAL NO.

PATENT AND TRADEMARK OFFICE

09/01/2004 m1 00000045 10929473

‘ 01 “£2001 305.00 In
02 mean 324.00 09
03 “3:220! 172.00 HP

10/29/2004 HHBHRHHI 00000014 040753 1092943

01 FC:2203 145.00 DA
02 FC:EEOE 45.00 00

PTO-1556

(5/87)

”AWN-noun: ace—manna:

US. DEPARTMENT OF COMMERCE

FEE RECORD SHEET 
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Page 1 of 2

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCEUnited States Patent and Trudnmu rk Office
Address: COMMISSIONER FOR PATENTS

P.01Dox1450 . _Alcmrhia. “13mm mus-mowwwuxpluguv

APPLICATION NUT/BER FILING OR 371 (0) DATE FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER

 
10/929,473 08/31/2004 Yuh-Ren Shen 3079/255

1 CONFIRMATION NO. 6164

DENNISON, SCHULTZ, DOUGHERTY & MACDONALD FORMALITIES LETTER

SUITE 105 I1727 KING STREET

ALEXANDRIA, VA 22314-2700

 Illlllll!||l|IlllIlillllllllllIlllllllllllll|l||l|||||l||lIllllllllllllllllllllllll
'00000000014256515'

Date Mailed: 11/01/2004

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR1.53(b)

Filing Date Granted

Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

0 Additional claim fees of $9 as a small entity, including any required multiple dependent claim fee, are required.
Applicant must submit the additional claim fees or cancel the additional claims for which fees are due.

- SUMMARY OF PEES DUE:

Total additional fee(s) required for this application is $9 for a Small Entity

c Total additional claim fee(s) for this application is $9

I $9 forl42 total claims over 20.

Replies should be mailed to: Mail Stop Missing Parts

' Commissioner for Patents

PO. Box 1450

Alexandria VA 22313-1450

A copy ofthis notice MUST be returned with the reply.
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Page 2 of 2

W

Customer Service Center

Initial Patent Examination Division (703) 308-1202
PART 3 - OFFICE COPY

11
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Page 1 Of2.l
. 9

UNITED STATES PATENT AND TRADEMARK OFFICE   
EL

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trude-:murlt Omar,
Addrru: COMMISSIONER FOR PATENTSEQDOXMSQ ,Alemuhia,\’uyma 22313-1450www.m‘pluxuv

APPLICATION NUMBER FILING OR 37] (c) DATE FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER

 
10/929,473 08/31/2004 Yuh-Ren Shen 3079/255

‘\ CONFIRMATION N0. 6164
DENNISON, SCHULTZ, DOUGHERTY & MACDONALD FORMALITIES LETTERSUITE 105

  IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|II|IIIIIIIII|IIIIIIIIIIIIIIIIIIIIIIII'OC000000014256515‘ '
1727 KING STREET

ALEXANDRIA, VA 22314—2700

 Date Mailed: 11/01/2004

NOTICE TO FILE MISIASING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR1.53(b)

Filing Date Granted

Items Reggired To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicantis given TWO MONTHS from the date ofthis Notice within which to file all

required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

 
- Additional claim fees of $9 as a small entity, including any required multiple dependent claim fee, are required.
Applicant must submit the additional claim fees or cancel the additional claims for which fees are due. '

SUMMARY OF FEES DUE:

Total additional fee(s) required for this application is $9 for a Small Entity
' ' ' A la .-. LIA ......I:....L:..... :. mn

= TGIGI additional claim fc6p)f ' ‘iua appllballull la a):

a $9 for 42 total claims over 20.

Replies should be mailed to: Mail Stop Missing Parts

Commissioner for Patents

PO. Box 1450

Alexandria VA 22313-1450

 

A COPy of this notice MUST be returned with the reply.
12/30/2004 NHGUYENI 00000088 040753 10929473

01 FC:2202 16.00 00 9.00 0P
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. . . ah' szwé/I . .. , .
Customer Service Center

Initial Patent Examination Division (703) 308-1202
PART 2 — COPY TO BE RETURNED WITH RESPONSE
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Attorney Docket No. 3079/255

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of

Yuh-Ren SHEN et al. : Group Art Unit: 2871

Serial No: 10/929,473 : Examiner: To Be Assigned

Filed: August 31, 2004

For: LIQUID CRYSTAL DISPLAY DRIVING DEVICE OF

MATRIX STRUCTURE TYPE AND ITS DRIVING METHOD

RESPONSE TO NOTICE TO FILE MISSING PARTS

OF NONPROVISIONAL APPLICATION

Commissioner For Patents
P. O. Box 1450

Alexandria, VA 22313 -1450

Sir:

In response to the Notice to File Missing Parts of Nonprovisional Application dated

November 1, 2004 (a copy of which is hereby attached), Applicants submit the additional claim

fee of $9.00 as requested.

Please charge the $9.00 claim fee to the credit card identified on the credit card

authorization form submitted herewith. If for any reason charges to this credit card are denied,

you are hereby authorized to charge the $9.00, and any additional claim charge fees to

Deposit Account No. 04-0753.

Respectfully submitted,

December 29 2004 By:
Date . Schultz

Reg. No. 28,666

 

Dennison, Schultz, Dougherty & MacDonald

1727 King Street , Suite 105
Alexandria, VA 22314-2700

' Tel: (703) 837-9700

Fax: (703) 837—0980
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.LAWOFFICES DENNISON,SCHULTZ,DOUGHERTY8!MACDONALD SUITE105 I727KINGSTREET ALEXANDRIA,VIRGINIA223I4-2700

.\‘

 

703637-9600

.J

/in}

Attorney Docket No. 3079/255

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

re Application of

IYuh-Ren SHEN et al. Group Art Unit: 2871

Serial No: 10/929,473 Examiner: unassigned

IFiled: August 3], 2004

For: LIQUID CRYSTAL DISPLAY DRIVING DEVICE OF MATRIX

STRUCTURE TYPE AND ITS DRIVING METHOD

PRELIMINARY AMENDMENT

Commissioner For Patents and Trademarks

Alexandria, VA 22313-11450

Sir:

Prior to initial examination, please amend the above-identified application as

follows:    
SAMSUNG EX. 1002 - 87/188
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LAWOFFICES DENNISON,SCHULTZ,DOUGHERTY8:MACDONALD SUITEl05 1727KINGSTREET ALEXANDRIA,VIRGINlA223l4-27OO 703837-9600

N THE CLAIMS:l
Please amend claim 55 as follows:

55. (Currently Amended) A driving method for the liquid crystal display driving

device of matrix structure type including:

a. making use of the liquid crystal display driving device as claimed in

claim 43 01544, wherein there are m+n, i.e. N=m+n, gate lines in the liquid crystal

display, the period of predetermined voltage of the over drive received by the thin film

transistors connected with the first gate line is set as a over exciting period, and the

period of data voltage of the present frame interval received by the thin film transistors

connected with the first gate line is set as a brightness keeping period;

b. when the over exciting period begins, the first and the (n+l)th gate lines

Lre orderly tumed on in a time of one synchronous control signal, the predetermined
voltage of over drive for the frame and the data voltage for the preceding frame are

iven to the thin film transistors connected with the gate lines, and the second and the

fn+2)th gate lines, the third and the (n+3)‘h gate lines... and the (m+n-1)‘h and the m‘h gate
lines are orderly and synchronously turned on in a time of the synchronous control

ignal, the predetermined voltage is given to the thin film transistors connected with the

econd to the rn‘h gate lines, the data voltage for the preceding frame is given to the thinfl
ransistors connected with the (n+2)lh to the (m+n—1)‘h gate line;—.-r

0. when the brightness keeping period begins, the first and the (m+1)“‘ gate

mes are orderly turned on in a time of one synchronous control signal the data voltage0—":—
f the frame interval and the predetermined voltage are given to the thin film transistors

connected with the gate lines, and the second and the (rn+2)‘h gate lines, the third and the

¥m+3)”' gate lines... and the (m+n)‘h (i.e. the last) and the nth gate lines are orderly and
synchronously turned on, the predetermined voltage is given to the thin film transistors

connected with the (m+2)‘h to the (rr1+n)'h (ie. the last) gate line, the data voltage of the

present frame interval is given to the thin film transistors connected with the second to
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LAWOFFICES DENNISON,SCHULTZ,DOUGHERTY&MACDONALD SUITEI05 I727KINGSTREET ALEXANDRIA,VIRGINIA223I4-2700 703837-9600

REMARKS

By this Preliminary Amendment, Applicant has amended claim 55 in order to

eliminate multiple dependencies.

Prompt favorable action is requested.

Respectfully submitted,

  Eebrum 7: 2005ate
David E. Dougherty

Reg. No. 19,576    
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCEUnited Slates Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box Mil)
Alexandria. Virginia 223 IJ-l450www.mpmigov

APPLICATION No. FIRST NAMED INVENTOR ATrORNEY DOCKET NO. CONFIRMATION Noi

 
l0/929,473 OWN/2004 Yuh-ch Shcn ‘ 3079/255 6|64

DENNISON, SCHULTZ, DOUGHERTY & MACDONALD
SUITE 105
1727 KING STREET

ALEXANDRIA, VA 22314-2700 287]

DATE MAILED: 02/18/2005

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. IO/OJ)
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COMMISSIONER FOR PATENTS
UNITED SYATES FAYENT AND TRADEMARK OFFICE

P.O. BOX I450
ALEXANDHIA, VA 223I3-I450

www.uspto.gov

 
Notice of Non-Compliant Amendment (37 CFR 1.121)

/

The amendment document fIled 09’ 7 DB is considered non-compliant because it has failed to meet the requirements of
37 CFR 1.121. In order for the amendm t document to be compliant, correction ofthe following item(s) is required. Only the
corrected section of the non-compliant amendment document must be resubmitted (in its entirety), e.g., the entire
“Amendments to the claims” section of applicant’s amendment document must be re-submitted. 37 CFR 1.121(h).

THE FOLLOWING CHECKED (X) lTEM(S) CAUSE THE AMENDMENT DOCUMENT TO BE NON-COMPLIANT:

El 1. Amendments to the specification:

El A. Amended paragraph(s) do not include markings.
l:l B. New paragraph(s) should not be underlined.
Cl C. Other

ll 2. Abstract:

l:l A. Not presented on a separate sheet. 37 CFR 1.72.
CI B. Other ‘

l] 3. Amendments to the drawings:

fl Amendments to the claims:
A. A complete listing ofgfl of the claims is not present.

4

E

a B. The listing ofclaims does not include the text ofall pending claims (including withdrawn claims)C. Each claim has not been provided with the proper status identifier, and as such, the individual status ofeach
claim cannot be identified. Note: the status ofevery claim must be indicated after its claim number by using
one ofthe following 7 status identifiers: (Original), (Currently amended), (Canceled), (Withdrawn), (Previously
presented), (New) and (Not entered).

l:l D. The claims of this amendment paper have not been presented in ascending numerical order.
[I E. Other:  

For further explanation ofthe amendment format required by 37 CFR 1 121, see MPEP Sec. 714 and the USPTO website at
hIzttp //wwwusptogov/web/offices/pac/dapp/opla/preognotice/offi ceflyerpdf

Ifthe non-compliant amendment is a PRELIMINARY AMENDMENT, applicant is given ONE MONTH from the mail date of
this letter to supply the corrected section which complies with 37 CFR 1.121. Failure to comply with 37 CFR 1.12] will result in
non-entry of the preliminary amendment and examination on the merits will commence without consideration of the proposed

.changesIn the preliminary amendment(s). This notice is not an action under 35 U. S.C 132, and this ONE MONTH time limitis not extendable.

Ifthe non-compliant amendment is a reply to a NON-FINAL OFFICE ACTION (including a submission for an RCE), and .
since the amendment appears to be a bonafide attempt to be a reply (37 CFR 1.135(c)), applicant is given a TIME PERIOD of
ONE MONTH from the mailing ofthis notice within which to re-submit the corrected section which complies with 37 CFR 1.121
in order to avoid abandonment. EXTENSIONS OF THIS TIME PERIOD ARE AVAILABLE UNDER 37 CFR 1.136(a).

Ifthe amendment is a reply to a FINAL REJECTION, this form may be an attachment to an Advisory Action. The period for
res onse to a final re ection continues to run from the date set in the final re ection. andIs not affected by the non-compliant

status of“162;:an Aeat; 57/ -gl72 ./S‘S/é
Legal Instruments Examiner (LIE) Telephone No.

 

Rev. 6/04
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Attorney Docket No. 3079/255

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Application of

Yuh—Ren SHEN et al. : Group Art Unit: 2871

Serial No: 10(929,473 : Examiner: unassigned

Filed: August 31, 2004

For: LIQUID CRYSTAL DISPLAY DRIVING DEVICE OF MATRIX

STRUCTURE TYPE AND ITS DRIVING METHOD

RESPONSE TO NOTICE OF NON-COMPLIANT AMENDMENT

Commissioner For Patents and Trademarks

Alexandria, VA 22313-11450

Sir:

In response to the Notice of Non-Complaint Amendment dated February 18, 2005,

please amend the claims as follows prior to initial examination.
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IN THE CLAIMS:

Please amend claim 55 as follows:

1. (Original) A liquid crystal display driving device of matrix structure type including:

a group of thin film transistors with matrix array consisting ofN rows and M columns of

thin film transistors, wherein each thin filth transistor can drive one pixel so that N x M of

pixels can be driven;

a group ofN gate lines connected to the gate drivers and insulated with each other,

wherein the first gate line is connected with the gates of all the thin film transistors of the

first row, the second gate line is connected with the gates of all the thin film transistors of

the second row. . . and the N“ gate line is connected with the gates of all the thin film

transistors of the N111 row; and

M groups of data lines connected to the source drivers and insulated with each other,

wherein the first and the second date lines of the first group of date lines are respectively

connected with the sources of all the thin film transistors of the odd and the even rows of

the first column, the first and the second data lines of the second group of data lines are

respectively connected with the sources of all the thin film transistors of the odd and the

even rows of the second column. . . and the first and the second data lines of the Mth group

of data lines are respectively connected with the sources of the all thin film transistors of the

odd and the even rows of the MLh column.

2. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 1, wherein the first and the second data lines of each group of data lines

are given data by two groups of source drivers, respectively, and the two groups of

source drivers are respectively arranged on the upper and the lower sides of the liquid

crystal display.

3. (Original) The liquid crystal display driving device of matrix structure type as claimed

in claim 1, wherein the first data lines and the second data lines of each group of data lines
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are connected with the same source driver, each source driver is installed on the same side

of the display panel and the data transfer is switched by an electronic switch.

4. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 1, wherein there is a space between the neighboring data lines to prevent

them from short circuit.

5. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 1, wherein the gate driver is a chip installed on glass.

6. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 1, wherein the gate driver is an integrated gate driver circuit installed on

glass.

7. (Original) A driving method for the liquid crystal display of matrix structure type

including:

a. making use of the liquid crystal display driving device as claimed in claim

1, wherein there are 2(m+n), i.e. N=2(m+n), gate lines in the liquid crystal display, the

period of the predetermined voltage of over drive received by the thin film transistor

connected with the first gate line is set as a over exciting period, and the period of the data

voltage of the present fiame interval received by the thin film transistor connected with the

first gate line is set as a brightness keeping period;

b. when the over exciting period begins, the first gate line and the 2n‘h gate line

are simultaneously turned on, the predetermined voltage of the over drive for the frame is

given to the thin fihn transistor connected with the first gate line, the data voltage of the

preceding frame is given to the thin film transistor connected with the 2n‘h gate line, and the

second and the (2n+ l )1" gate lines, the third and the (2n+2)‘h gate lines... and the (Zm-l)‘h

and the [2(n+m)-2]th gate lines are orderly and simultaneously turned on, the predetermined

-3_
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voltage is given to the thin film transistors connected with the second to the (Zm-l )‘h gate

lines, the data voltage of the preceding frame is given to the thin film transistors connected

with the (2n+ 1 )1h to the [2(m+n)-2]‘h gate lines;

c. (Original) when the brightness keeping period begins, the 2m“1 and the fist

gate lines are simultaneously turned on, the predetermined voltage is given to the thin film

transistors connected with the 2mth gate line, the data voltage of the preceding frame

interval is given to the thin film transistors connected with the first gate line, and the

(2m+l)‘l1 and the second gate lines, the (2m+2)‘h and the third gate lines... and the [2(m+n)]th

(the last) and the (2n-l)‘l1 gate lines are orderly and simultaneously turned on, the

predetermined voltage is given to the thin film transistors connected with the (2m+J)th to the

[2(m+n)]th (the last) gate lines, the data voltage of the present frame interval is given to the

thin film transistors connected with the second and the (Zn-l )lh gate lines;

by using of the steps stated above, the response speed of the liquid crystal display

can be increased.

8. (Original) The driving method for liquid crystal display of matrix structure type as

claimed in claim 7, wherein the driving method suits for the active matrix type liquid crystal

display, the organic light emitting diode (OLED) display or plasma display panel (PDP).

9. (Original) A liquid crystal display driving device of matrix structure type including:

a group of thin film transistors with matrix array consisting of 2N rows and M

columns of thin film transistors, wherein each transistor can drive one pixel, therefore, total

2N x M of pixels can be driven;

a group ofN gate lines connected to the gate drivers and insulated with each other,

wherein the first gate line is connected with the gates of all the thin film transistors of the

first and the second rows, the second gate line is connected with the gates of all the thin film
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transistors of the third and the fourth rows. . . and the N‘“ gate line is connected with the

gates of all the thin film transistors of the (ZN-1)th and the (2N)“‘ rows; and

M groups of data lines connected to the source drivers and insulated with each other,

wherein the first and the second data lines of the first group of date lines are respectively

connected with the sources of all the thin film transistors of the odd rows and the even rows

of the first column, the first and the second data lines of the second group of data lines are

respectively connected with the sources of all the thin film transistors of the odd rows and

the even rows of the second column. . . and the first and the second date lines of the M'h

groups of data lines are respectively connected with the sources of all the thin film

transistors of the odd rows and the even rows of the MLh column.

10. (Original) The liquid crystal display driving device ofmatrix structure type as

claimed in claim 9, wherein the first data line of each group of data lines and the second

data line of each group of data lines are respectively given data from two groups of source

drivers, the two groups of source drivers are respectively installed on the upper side and the

lower side of the liquid crystal display.

11. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 9, wherein the first data line and the second data line of each group of data

lines are connected with the same source driver, each source driver is installed on the same

side of the display panel and the data transfer is switched by an electronic switch.

12. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 9, wherein there is a space between the neighboring data lines to prevent

them from short circuit.

13. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 9, wherein the gate driver is a chip installed on glass.
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14. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 9, wherein the gate driver is an integrated gate driver circuit installed on

glass.

15. (Original) A driving method for the liquid crystal display of matrix structure type

including:

a. making use of the liquid crystal display driving device as claimed in claim 9,

wherein there are m+n, i.e. N=m+n, gate lines in the liquid crystal display, the period of the

predetermined voltage of the over drive received by the thin film transistors connected with

the first gate line is set as a over exciting period, and the period of the data voltage of the

present frame interval received by the thin film transistor connected with the first gate line

is set as a brightness keeping period;

b. when the over exciting period begins, the first and the nth gate lines are

orderly turned on in a time of one synchronous control signal, the predetermined voltage of

the over drive for the frame and the data voltage of the preceding frame are respectively

given to the thin film transistor connected with the first and the nth gate lines, and the

second and the (n+ 1 )th gate lines, the third and the (n+2)‘h gate lines. . . and the m'“ and the

(m+n-l )‘h gate lines are orderly turned on in a time of synchronous control signal, the

' predetermined voltage is given to the thin film transistors connected with the second to the

rn‘h gate lines, the data voltage of the preceding frame is given to the thin film transistors

connected with the (n+ 1 )‘h to the (m+n-1 )‘h gate lines;

c. when the brightness keeping period begins, the (m+ 1 )‘h and the first gate

lines are orderly turned on in a time of one synchronous control signal, the predetermined

voltage and the data voltage of the present frame interval are respectively given to the thin

film transistors connected with the (m+ 1 )‘h and the first gate lines, and the (m+2)"‘ and the

second gate lines, the (m+3)“‘ and the third gate lines. . . and the (m+r1)‘h (the last) and the

(n-l )‘11 gate lines are orderly and synchronously turned on, the predetennined voltage is
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given to the thin film transistors connected with the (m+2)_th to the (m+n)m (the last) gate

lines, the data voltage of the present frame interval is given to the thin film transistors

connected with the second to the (n-l )th gate lines;

by using of the steps stated above, the response speed of the liquid crystal display

can be increased.

16. (Original) The driving method for the liquid crystal display of matrix structure type

as claimed in claim 15, wherein the driving method suits for the active matrix type liquid

crystal display, the organic light emitting diode (OLED) display or the plasma display panel

(PDP).

17. (Original) A liquid crystal display driving device of matrix structure type including:

a group of thin film transistors with matrix array consisting of N rows and 2M

columns of thin film transistors, wherein each thin film transistor can drive one pixel,

therefore total N x 2M of pixels can be driven;

N groups of gate lines connected with the gate drivers and insulated with each other,

wherein the first and the second gate lines of the first group of gate lines are respectively

connected with the gates of all the thin film transistors of the odd column and the even

column of the first row, the first and the second gate lines of the second group of gate lines

are respectively connected with the gates of all the thin film transistors of the odd column

and the even column of the second row. . . and the first and the second gate lines of the N“

group of gate lines are respectively connected with the gates of all the thin film transistors

of the odd column and the even column of the N“ row; and

a group of M data lines connected with the source drivers and insulated with each

other, wherein the first date line is connected with the sources of all the thin film transistors

of the first column and the second column, the second date lines is connected with the

sources of all the thin film transistors of the third column and the fourth column. . . and the
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M‘h data line is connected with the sources of all the thin film transistors of the (2M-l)th

column and the 2M‘h column.

18. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 17, wherein the first gate lines and second gate lines of each group of gate

lines are respectively given data by two groups of gate drivers, the two groups of gate

drivers are respectively installed on the left side and the right side of the liquid crystal

display.

19. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 17, wherein there is a space between the neighboring gate lines to prevent

them from short circuit.

20. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 17, wherein the gate driver is a chip installed on glass.

21. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 17, wherein the gate driver is an integrated gate driver circuit installed on

glass.

22. (Original) A driving method for the liquid crystal display of matrix structure type

including:

a. making use of the liquid crystal display driving device as claimed in claim

17, wherein there are 2(m+n), i.e. N=2(m+n), gate liens in the liquid crystal display, the

period of predetermined voltage of the over drive received by the thin film transistors

connected with the first gate line of the first group of gate lines is set as a over exciting

period, and the period of the data voltage of the present frame interval received by the thin

film transistors connected with the first gate line of the first group of gate lines is set as a

brightness keeping period;
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b. when the over exciting period begins, the first and the second gate lines of

the first group of gate lines are orderly turned on in a time of synchronous control signal,

the predetermined voltage of the over drive for the frame is given to the thin film transistors

connected with the gate lines, and the first and the second gate lines of the nm group of gate

lines are orderly turned on by the synchronous control signal, the data voltage of the

preceding frame is given to the thin film transistors connected with the gate lines, and the

first and second gate lines of the second group of gate lines, the first and the second gate

lines of the (n+ 1 )th group of gate lines... the first and the second gate lines of the (m+n)‘h

group of gate lines are orderly turned on in a time of synchronous control signal, the

predetermined voltage is given to the thin film transistors connected with the second group

to the (m+1)th group of gate lines, the data voltage of the preceding frame is given to the

thin film transistors connected with the (n+ 1 )‘h group to the (m+n-l )'h group of gate lines;

c. when the brightness keeping period begins, the first and the second gate lines

of the first group of gate lines are orderly turned on in a time of one synchronous control

signal, the data voltage of the present frame interval is given to the thin film transistors

connected with the gate lines, and the first and the second gate liens of the (m+2)‘h group of

gate lines are orderly turned on by the synchronous control signal, the predetermined

voltage is given to the thin film transistors connected with the gate lines, and the first and

the second gate lines of the second group of gate lines, the first and the second gate lines of

the (m+3)‘h group of gate lines... the first and the second gate lines of the (n-l)th group of

gate lines and the first and the second (i.e. the last) gate lines of the (m+n)th group of gate

lines are orderly and synchronously turned on, the data voltage of the present frame interval

is given to the thin film transistors connected with the second group to the (n-l )‘11 group of

gate lines, the predetermined voltage is given to the thin film transistors connected with the

(m+4)'l1 group to the (m+n)‘h group of gate lines;

by using of the steps stated above, the response speed of the liquid crystal display

can be increased.
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23. (Original) The driving method for the liquid crystal display of matrix structure type

as claimed in claim 22, wherein the driving method suits for the active matrix type liquid

crystal display, the organic light emitting diode (OLED) display or plasma display panel

(PDP).

24. (Original) A the liquid crystal display driving device of matrix structure type

including:

a group of thin film transistors with matrix array consisting of 2N rows and M

columns of thin film transistors, wherein each transistor can drive one pixel, therefore total

2N X M ofpixels can be driven;

N groups of gate lines connected with the gate drivers and insulated with each other,

wherein the first gate line of the first group of gate lines is connected with the gates of all

the thin film transistors of the first row, the second gate line of the first group of gate lines

is respectively connected with the gates of all the thin film transistors of the second row. . .

and the second gate line of the N‘h group of gate lines is respectively connected with the

gates of all the thin film transistors of the 2Nth row; and

a group of M+ 1 data lines connected with the source drivers and insulated with each

other, wherein the first and the second data lines are respectively connected with the

sources of all the thin film transistors of the odd rows and the even rows of the first column,

the second and the third data lines are respectively connected with the sources of all the thin

film transistors of the odd rows and the even rows of the second column. . . and the Mth and

the (M+ 1 )“1 gate lines are respectively connected with the sources of all the thin film

transistors of the odd rows and the even rows of the Mm column.

25. (Original) A the liquid crystal display driving device of matrix structure type as

claimed in claim 24, wherein the first gate lines and the second gate lines of each group of

gate lines are respectively given data by two groups of gate drivers, the two groups of gate
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SAMSUNG EX. 1002 - 102/188



SAMSUNG EX. 1002 - 103/188

1\

drivers are respectively installed on the lefi side and the right side of the liquid crystal

display.

26. (Original) A the liquid crystal display driving device of matrix structure type as

claimed in claim 24, wherein the gate driver is a chip installed on glass.

27. (Original) A the liquid crystal display driving device of matrix structure type as

claimed in claim 24, wherein the gate driver is an integrated gate driver circuit installed on

glass.

28. (Original) A the liquid crystal display driving device of matrix structure type

including:

a group of thin film transistors with matrix array consisting of 2N rows and M

columns of thin film transistors, wherein each transistor can drive one pixel, therefore total

2N x Mofpixels can be driven;

N groups of gate lines connected with the gate drivers and insulated with each other,

wherein the first gate line of the first group of gate lines is connected with the gates of all

the thin film transistors of the first row, the second gate line of the first group of gate lines

is respectively connected with the gates of all the thin film transistors of the second row. . .

and the second gate line of the Nth group of gate lines is respectively connected with the

gates of all the thin film transistors of the Nth row; and

a group of M data lines connected with the source drivers and insulated with each

other, wherein the first data line is connected with the sources of all the thin film transistors

of the first column, the second data line is connected with the sources of all the thin film

transistors of the second column. . . and the M‘h gate line is respectively connected with the

sources of all the thin fihn transistors of the Mlh column.
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29. (Original) A the liquid crystal display driving device of matrix structure type as

claimed in claim 28, wherein the first gate lines and the second gate lines of each group of

gate lines are respectively given data by two groups of gate drivers, the two groups of gate

drivers are respectively installed on the left side and the right side of the liquid crystal

display.

30. (Original) The liquid crystal display driving device ofmatrix structure type as

claimed in claim 28, wherein the gate driver is a chip installed on glass.

31. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 28, wherein the gate driver is an integrated gate driver circuit installed on

glass.

32. (Original) A driving method for liquid crystal display of matrix structure type

including:

a. making use of the liquid crystal display driving device as claimed in claim

24 or 28, wherein there are 2m+2n, i.e. N=2m+2n, gate lines in the liquid crystal display,

the period of predetermined voltage of the over drive received by the thin film transistors

connected with the first gate line of the first group of gate lines is set as a over exciting

period, the period of the data voltage of the present frame interval received by the thin film

transistors connected with the first gate line of the first group of gate lines is set as a

brightness keeping period;

b. when the over exciting period begins, the first and the second gate lines of

the first group of gate lines are orderly turned on in a time of one synchronous control

signal, the predetermined voltage of the over drive for the frame is given to the thin film

transistors connected with the gate lines, and the first and the second gate lines of the nth

group of gate lines are orderly turned on by the synchronous control signal, the data voltage

of the preceding frame is given to the thin film transistors connected with the gate lines, and
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the first and the second gate lines of the second group of gate lines, the first and the second

gate lines of the (n+ 1 )‘h group of gate lines. . . the first and the second gate lines of the

(m+n—1)‘h group of gate lines and the first and the second gate lines of the (m+ 1 )th group of

gate lines are orderly turned on in a time of the synchronous control signal, the

predetermined voltage is given to the thin film transistors connected with the second group

to the (m+1)th group of gate lines, the data voltage of the preceding frame is given to the

thin film transistors connected with the (n+ 1 )‘h group to the (m+n-1 )'h group of gate lines;

c. when the brightness keeping period begins, the first and the second gate lines

of the first group of gate lines are orderly turned on in a time of one synchronous control

signal, the data voltage of the present fiame interval is given to the thin film transistors

connected with the gate lines, and the first and the second gate lines of the (m+2)th group of

gate lines are orderly turned on by the synchronous control signal, the predetermined

voltage is given to the thin film transistors connected with the gate lines, and the first and

the second gate lines of the second group of gate lines, the first and the second gate lines of

the (m+3)th group of gate lines. . . the first and the second gate lines of the (m+n)‘h group of

gate lines and the first and the second gate lines of the (n-l)‘h group of gate lines are orderly

and synchronously turned on, the predetermined voltage is given to the thin film transistors

connected with the (m+3)‘h group to the last gate line, the data voltage of the present frame

interval is given to the thin film transistors connected with the second group to the (n-l )th

group of gate lines;

by using of the steps stated above, the response speed of the liquid crystal display

can be increased.

33. (Original) The driving method for liquid crystal display of matrix structure type as

claimed in claim 32, wherein the driving method suits for the active matrix type liquid
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crystal display, the organic light emitting diode (OLED) display or plasma display panel

(PDP).

34. (Original) A driving method for liquid crystal display of matrix structure type

including:

a. making use of the liquid crystal display driving device as claimed in claim

24 or 28, wherein there are 2m+2n, i.e. N=2m+2n, gate lines in the liquid crystal display,

the period of predetermined voltage of the over drive received by the thin film transistors

connected with the first gate line of the first group of gate lines is set as a over exciting

period, the period of the data voltage of the present frame interval received by the thin film

transistors connected with the first gate line of the first group of gate lines is set as a

brightness keeping period;

b. when the over exciting period begins, the first gate line of the first group of

gate lines and the first gate line of the nth group of gate lines are orderly turned on in a

time of one synchronous control signal, the predetermined voltage of the over drive for the

frame and the data voltage of the preceding frame are respectively given to the thin film

transistors connected with the gate lines, and the second gate line of the first group of gate

lines and the second gate line of the n‘h group of gate lines, the first gate line of the second

group of gate lines and the first gate line of the (n+l)‘h group of gate lines... and the second

gate line of the (m+n-l )Lh group of gate lines and the second gate lines of the (m+ 1 )'h group

of gate lines are orderly and synchronously turned on by the synchronous control signal, the

predetermined voltage is given to the thin film transistors connected with the first group to

the (m+ 1 )I“ group of gate lines, the data voltage of the preceding frame is given. to the thin

film transistors connected with the (n+ I )‘h group to the (m+n-l )th group of ate lines;g

c. when the brightness keeping period begins, the first gate line of the first

group of gate lines and the first . gate line of the (m+2)th group of gate lines are orderly

turned on in a time of one synchronous control signal, the data voltage of the frame interval
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and the predetermined voltage are respectively given to the thin film transistors connected

with the gate lines, and the second gate line of the first group of gate lines and the second

gate line of the (m+2)‘h group of gate lines, the first gate line of the second group of gate

lines and the first gate line of the (m+3)'h group of gate lines... and the second gate line of

the (n-l)‘h group of gate lines and the second (i.e. the last) gate line of the (m+n)‘h group

gate lines are orderly and synchronously turned on, the data voltage of the present frame

interval is given to the thin film transistors connected with the second group to the (n-l )th

group of gate lines, the predetermined voltage is given to the thin film transistors connected

with the (m+2)th group to the last gate lines;

by using of the steps stated above, the response speed of the liquid crystal display

can be increased.

35. (Original) The driving method for the liquid crystal display of matrix structure type

as claimed in claim 34, wherein the driving method suits for the active matrix type liquid

crystal display, the organic light emitting diode (OLED) display or the plasma display panel

(PDP).

36. (Original) A liquid crystal display driving device of matrix structure type including:

a group of thin film transistors with matrix array consisting of N rows and 2M

columns of thin film transistors, wherein each pair of neighboring thin film transistors can

drive one pixel, therefore, total N x M of pixels can be driven;

N groups of gate lines connected with the gate drivers and insulated with each other,

wherein the first and the second gate line of the first group of gate lines are respectively

connected with the gates of all the thin film transistors of the odd column and the even

column of the first row, the first and the second gate lines of the second group of gate lines

are respectively connected with the gates of all the thin film transistors of the odd column

and the even column of the second row. . . and the first and the second gate lines of the N‘h
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group of gate lines are respectively connected with the gates of all the thin film transistors

of the odd column and the even column of the N1h row; and

a group of 2M data lines connected with the source drivers and insulated with each

other, wherein the first data line is connected with the sources of all the thin film transistors

of the first column, the second data line is connected with the sources of all the thin film

transistors of the second column. . . and the 2M‘h data line is connected with the sources of

all the thin film transistors of the 2M‘h column.

37. The liquid crystal display driving device of matrix structure type as claimed in claim 36,

wherein the first gate lines and the second gate lines of each group of gate lines are

respectively given data by two groups of gate drivers, the two groups of gate drivers are

respectively installed on the lefl side and the right side of the liquid crystal display.

38. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 36, wherein there is a space between the neighboring gate lines to prevent

them from short circuit.

39, (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 36, wherein the gate driver is a chip installed on glass.

40. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 36, wherein the gate drive is an integrated gate driver circuit installed on

glass.

41. (Original) A driving method for the liquid crystal display driving device of matrix

structure type including:

a. making use of the liquid crystal display driving device as claimed in claim

36, wherein there are 2(m+n), i.e. N=2(m+n), gate lines in the liquid crystal display, the
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period of the predetermined voltage of the over drive received by the thin film transistors

connected with the first gate line of the first group of gate lines is set as a over exciting

period, and the period of the data voltage of the present frame interval received by the thin

film transistors connected with the second gate line of the first group of gate lines is set as a

brightness keeping period;

b. when the over exciting period begins, the fist gate line of the first group of

gate lines and the second gate line of the nth group of gate lines are orderly turned on

in a time of one synchronous control signal, the predetermined voltage of the over drive for

the frame and the data voltage of the preceding frame are respectively given to the thin film

transistors connected with the gate lines, and the first gate line of the second group of gate

lines and the second gate line of the (n+ 1 )‘h group of gate lines, the first gate line of the

third group of gate lines and the second gate line of the (n+2)"‘ group of gate lines... and

the second gate line of the (m+n-l)‘h group of gate lines and the first gate line of the

(m+l)th group of gate lines are orderly turned on in a time of the synchronous control

signal, the predetermined voltage is given to the thin film transistors connected with the

first gate line of the second group to the (m+1)‘h group of gate lines, the data voltage of the

preceding frame is given to the thin fihn transistors connected with the second gate line of

the (n+ 1 )th group to the (m+n—1 )d1 group of gate lines;

c. when the brightness keeping period begins, the second gate line of the first

group of gate lines and the first gate line of the (m+2)th group of gate lines are orderly

turned on in a time of one synchronous control signal, the data voltage of the frame interval

and the predetermined voltage are respectively given to the thin film transistors connected

with the gate lines, and the first gate line of the (m+3)"' group of gate lines and the second

gate line of the second group of gate lines, the first gate line of the (m+4)'h group of gate

lines and the second gate line of the third group of gate lines. . . and the first gate line of the

(m+n)th group of gate lines and the second gate line of the (n-l)‘h group of gate lines are

orderly and synchronously turned on, the data voltage of the present frame interval is given

-17-
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to the thin film transistors connected with the second gate line of the second group to the

(n-l)‘h group of gate lines, the predetermined voltage is given to the thin film transistors

connected with the first gate line of the (m+3)th group to the (m+n)th group of gate lines;

by using of the steps stated above, the response speed of the liquid crystal display

can be increased .

42. (Original) The driving method for the liquid crystal display of matrix structure type

as claimed in claim 41, wherein the driving method suits for the active matrix type liquid

crystal display, the organic light emitting diode (OLED) display or plasma display panel

(PDP).

43. (Original) A liquid crystal display driving device of matrix structure type

including:

a group of thin film transistors with matrix array consisting ofN rows and 2M

columns of thin film transistors, wherein each pair of neighboring thin film transistors can

drive one pixel, therefore total N x M of pixels can be driven;

a group ofN gate lines connected with the gate drivers and insulated with each

other, wherein the first and the second gate lines are respectively connected with the gates

of all the thin film transistors of the odd column and the even column of the first row, the

second and the third gate lines are respectively connected with the gates of all the thin film

transistors of the odd columns and the even columns of the second row. . . and the N‘h and

the (N+ l )“f gate lines are respectively connected with the gates of all the thin film

transistors of the odd columns and the even columns of the N1h row; and

M group of data lines connected with the source drivers and insulated with each

other, wherein the first data line of the first group of date lines is connected with the sources

of all the thin film transistors of the first column, the second data line of the first group of

data lines is connected with the sources of all the thin film transistors of the second

column. . . and the second data line of the M1h group of data lines is connected with the

-18—
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sources of all the thin film transistors of the odd rows and the even rows of the 2Mth

column.

44. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 43, wherein there further is one row of thin film transistors installed above

the first row of thin film transistors, each thin film transistor can control one pixel, the gates

of the row of thin film transistors are connected with the first gate line and their sources are

connected with the second data line of each group of data lines.

45. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 43, wherein the first data lines and the second data lines of each group of

data lines are respectively given data by two groups of source drivers, and the two

groups of source drivers are respectively installed on the upper side and the lower side of

the liquid crystal display.

46. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 44, wherein the first data line and the second data lines of each group of

data lines are respectively given data by two groups of source drivers, and the two groups of

source drivers are respectively installed on the upper side and the lower side of the liquid

crystal display.

47. (Original) The liquid crystal display driving device of matrix Structure type as

claimed in claim 43, wherein the first data lines of each group of data lines and the second

data lines of each group of data lines are connected with the same source driver, each source

driver is installed on the same side of the display panel, and there is an electronic switch

installed on the source driver for switching the data transfer.

48. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 44, wherein the first data lines of each group of data lines and the second

-19-
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data lines of each group of data lines are connected with the same source driver, each source

driver is installed on the same side of the display panel, and there is an electronic switch

installed on the source driver for switching the data transfer.

49. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 43, wherein there is a space between the neighboring gate lines to prevent

them from short circuit.

50. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 44, wherein there is a space between the neighboring gate lines to prevent

them from short circuit.

51. (Original) The liquid crystal display driving device of matrix Structure type as

claimed in claim 43, wherein the gate driver is a chip installed on glass.

52. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 44, wherein the gate driver is a chip installed on glass.

53. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 43, wherein the gate driver is an integrated gate driver circuit installed on

glass.

54. (Original) The liquid crystal display driving device of matrix structure type as

claimed in claim 44, wherein the gate driver is an integrated gate driver circuit installed on

glass.

55. (Currently Amended) A driving method for the liquid crystal display driving device

of matrix structure type including:

-20-
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a. making use of the liquid crystal display driving device as claimed in claim

43 or-4-4, wherein there are m+n, i.e. Nqn+n, gate lines in the liquid crystal display, the

period of predetermined voltage of the over drive received by the thin film transistors

connected with the first gate line is set as a over exciting period, and the period of data

voltage of the present frame interval received by the thin film transistors connected with the

first gate line is set as a brightness keeping period;

b. when the over exciting period begins, the first and the (n+1)th gate lines are

orderly turned on in a time of one synchronous control signal, the predetermined voltage of

over drive for the frame and the data voltage for the preceding frame are given to the thin

film transistors connected with the gate lines, and the second and the (n+2)th gate lines, the

third and the (n+3)“‘ gate lines... and the (m+n-1)lh and the m‘h gate lines are orderly and

synchronously turned on in a time of the synchronous control signal, the predetermined

voltage is given to the thin film transistors connected with the second to the mth gate lines,

the data voltage for the preceding flame is given to the thin transistors connected with the

(n+2)th to the (m+n-l)th gate line;

c. when the brightness keeping period begins, the first and the (m+l)th gate

lines are orderly turned on in a time of one synchronous control signal the data voltage of

the frame interval and the predetermined voltage are given to the thin film transistors

connected with the gate lines, and the second and the (m+2)th gate lines, the third and the

(m+3)th gate lines... and the (m+n)th (i.e. the last) and the n‘h gate lines are orderly and

synchronously turned on, the predetermined voltage is given to the thin film transistors

connected with the (m+2)‘h to the (m+n)”‘ (i.e. the last) gate line, the data voltage of the

present frame interval is given to the thin film transistors connected with the second to the

n‘h gate line;

by using of the steps stated above, the response speed of the liquid crystal display

can be increased.

56. (Original) The driving method for the liquid crystal display of matrix structure type as

claimed in claim 55, wherein the driving method suits for the active matrix type liquid

-21-
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crystal display, the organic light emitting diode (OLED) display or plasma display panel

(PDP).

_22_
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REMARKS

By this Preliminary Amendment, Applicant has amended claim 55 in order

to eliminate multiple dependencies.

Prompt, favorable action is requested.

Respectfully submitted,

 
 

March 18 2005

Date
By:

 

David E. Dougherty

Reg. No. 19,576
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Application No. I Applicant(s)
 

 
10/929,473 , ' SHEN ETAL.

Office Action Summary Examine, - Art Unit

1 Vincent E. Kovalick 2629 -
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply
A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). in no event however may a reply be timelyIfiled
after SIX (6) MONTHS from the mailing date of this communication.

- If NO period for reply'Is specified above. the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will by statute cause the application to become ABANDONED (35 U.sc. § 133)

Any reply received by the Office later than three months after the mailing date of this communication even if timelyIt" led may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

‘ URI Responsive to communication(s) filed on 31 August 2004.

Za)l:] This action is FINAL. 2b)IZ] This action is non-final.

3)I:| Since this application is in condition for allowance except for formal matters, prosecution as to the merits is _
closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 QC. 213.

 
Disposition of Claims

ME Claim(s) 1-56 is/are pending in the application.

4a) Of the above Claim(s) '_ is/are withdrawn from consideration.

5):] Claim(s) __ is/are allowed.

6):] Claim(s) __ is/are rejected.

7)E] Claim(s) __ is/are objected to.

SHE Claim(s) 1-56 are subject to restriction and/or election requirement.

Application Papers

9)I:l The'specification is objected to by the Examiner.

10)IZI The drawing(s) filed on 31 August 2004 is/are: am accepted or b)|:] objected to by the Examiner.

Applicant may» not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

11)I:l The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 u.s.c. § 119

12)[:| Acknowledgment is made ofa claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)I:l All b)I:l Some * c)l:l None of: .

1.I:] Certified copies of the priority documents have been received.

21:] Certified copies of the priority documents have been received in Application No._

3E] Copies of the certified copies of the priority documents have been received in this National Stage
application from the international Bureau (PCT Rule 17. 2(a)).

* See the attached detailed Office action for a list of the certified copies not receiVed.

Attachment(s) /

1) I] Notice of References Cited (PTO-892) 4) I] interview Summary (PTO-413)

2) [:1 Notice of Draftsperson’s Patent Drawing Review (PTO-948) . Paper N°(5)/M3” Date. —.
3) I] Information Disclosure Statement(s) (PTO/SB/08) 5) CI Notice 01‘ Informal Patent Application

Paper No(s)/Mail Date . e) C] Other: __
US, Patent and Trademark Office

PTOL-326 (Rev. 08-06) . . Office Action Summary Part of Paper No./Mai| Date 20070830
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Application/Control Number: 10/929,473 Page 2

Art Unit: 2629

DETAILED ACTION

1. This Office Action is in response to Applicant’s Patent Application, Serial No.

10/929,473, with a File Date of August 31, 2004.

Election ofSpecies

2. This application contains claims directed to the following patentable distinct species:

0 Figs. 4A — 4C constitute SpeciesI

0 Figs, 8A — 8C constitute Species 11

0 Figs. 12A —12C constitute Species 111

0 Figs, 15A —15B constitute Species IV

0 Figs. 19A —19C constitute Species V

0 Figs. 22A 4 22C constitute Species VI

3. The species are independent or distinct because they relate to a variety of aspects

corresponding to the makeup and functionality of LCD matrix structure types and driving

methods. V

4. Applicant is required under 35 U.S.C,. 121 to elect a single disclosed species for

prosecution on the merits to which the claims shall be restricted if no generic claim is finally

held to be allowable. Currently, there are no generic claims.

Applicant is advised that a reply to this requirement must include an identification of the

species that is elected consonant with this requirement, and a listing of all claims readable
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Application/Control Number: 10/929,473 Page 3

Art Unit: 2629

thereon, including any claims subsequently added. An argument that a claim is allowable or that

all claims are generic is considered nonresponsive unless accompanied by an election.

Upon the allowance of a generic claim, applicant will be entitled to consideration of

claims to additional species which depend from or otherwise require all the limitations of an

allowable generic claim as provided by 37 CFR 1.14]. If claims are added after the election,

applicant must indicate which are readable upon the elected species. MPEP § 809.02(a).

5. Should Applicant traverse on the ground that the species are not patentably distinct,

Applicant should submit evidence or identify such evidence now of record showing the species

to be obvious variants or clearly admit on the record that this is that case. In either instance, if

the Examiner finds one of the inventions unpatentable over the prior art, the evidence or

admission may be used in a rejection under 35 U.S.C. 103(a) of the other invention.
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Application/Control Number: 10/929,473 Page 4

Art Unit: 2629

To Respond

6. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Vincent E. Kovalick whose telephone number is 571-272-7669.

The examiner can normally be reached on Monday-Thursday 7:30- 4:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Bipin Shalwala can be reached on 571-272-7681. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

' system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would

like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800—786-9199 (IN USA OR CANADA) or 571-272-1000.

Matt I
Vincent E. Kovalick

August 30, 2007

(v

IPIN SHALWALA

SUPERVISORY PATENT EXAMINER
TECHNO! OGV CENTER ream
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Docket No.: 3079D-0255 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of

Yu—Ren SHEN : Confirmation No.6164

US. Patent Application No. 10/929,473 2 Group Art Unit: 2629

Filed: August 31, 2004 : Examiner: Vincent E. KOVALICK

For: LIQUID CRYSTAL DISPLAY DRIVING DEVICE OF MATRIX STRUCTURE TYP
AND ITS DRIVING METHOD

RESPONSE TO RESTRICTION REQUIREMENT

Commissioner for Patents

PO. Box 1450

Alexandria, VA 223 1 3- 1450

Sir:

By Official Action mailed September 20, 2007 restriction to one of the following inventions

is required under 35 USC 121. p

In response, Applicants hereby elect claims 1,—8/Species I; Figures 4A-4C for examination

in this case.

Early examination on the merits is courteously solicited.

Please charge any shortage in fees due in connection With the filing of this paper, including

extension of time fees, to Deposit Account 07-1337 and please credit any excess fees to such

deposit account. .

Respectfully submitted,

 

 DAVID E. D

Registration No. 19,576

1700 Diagonal Road, Suite 300

Alexandria, Virginia 22314

(703) 684-1111 DED/eem

Facsimile: (703) 518-5499

Date: October 15, 2007
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Liquid crystal display driving device of matrix structure type and its
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Receipt Date: 17-OCT-2007
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Application No. Applicant(s)

 
 

10/929,473 SHEN ET AL.

Office Action Summary Examine,

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however. may a reply be timely filed

after SIX (6) MONTHS irom the mailing date of this communication.
- It NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

Failure to reply within the set or extended period for reply will. by statute. cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date ol‘ this communication, even it timely filed. may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

HE Responsive to communication(s) filed on 17 October 2007.

2a)I:] This action is FINAL. 2mg This action is non-final.

3)I:| Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 11, 453 0.6. 213.

Disposition of Claims

Mg Claim(s) 113 is/are pending in the application.

43) Of the above Claim(s)_ is/are withdrawn from consideration.

5):] Claim(s)_ is/are allowed.

6)IZ] Claim(s) 1,2 and 4-6 is/are rejected.

7). Claim(s) 3, 7 and 8 is/are objected to.

8)I:I Claim(s)_are subject to restriction and/or election requirement.

Application Papers

9)I:I The specification is objected to by the Examiner.

10)IZ The drawing(s) filed on 31 August 2004 is/are: a)|Z accepted or b)I:I objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

11)E] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)E] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).

a)L__I All b)E] Some * c)[:j None of:

11:] Certified copies of the priority documents have been received.

21:] Certified copies of the priority documents have been received in Application No. __

3:] Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

" See the attached detailed Office action for a list of the certified copies not received.

Attachmenfls)

1) X Notice of References Cited (PTO-892) 4) [:1 Interview Summary (PT0413)
2) 1: Notice of Draftsperson‘s Patent Drawing Review (PTO-948) Paper NOW/Mall Date._
3) E] Information Disclosure Statement(s) (PTO/SB/OB) 5) CI Notice of Informal Patent Application

Paper No(s)/Mai| Date . 6) I] Other: . 
US. Patent and Trademark Office

PTOL-326 (Rev. 08-06) . Office Action Summary Part of Paper No./Mai| Date 20071128
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Application/Control Number: Page 2

10/929,473
Art Unit: 2629

DETAILED ACTION

1. This Office Action is in response to Applicant's Response to Restriction Requirement dated

October 17. 2007 in response to USPTO Office Action dated September 20. 2007.

Applicant's election of claims 1-8/ Species I: Figures 4A-40 has been noted and

entered in the record; said claims 1-8 are considered in this action.

Minor Informalities

1.1 Claim 7 is objected to because of the following informality:

Claim 7, Para. c, line 1; the first word “(Original)” needs to be deleted.

Appropriate correction is required.

Claim Rejections - 35 USC § 102

2. The'following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for

the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -

(e) the invention was described in a patent granted on an application for patent by another filed in
the United States before the invention thereof by the applicant for patent, or on an international
application by another who has fulfilled the requirements of paragraphs (1), (2). and (4) of section
371(c) of this title before the invention thereof by the applicant for patent.

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 (AlPA)

and the Intellectual Property and High Technology Technical Amendments Act of 2002 do not apply when

the reference is a US. patent resulting directly or indirectly from an international application filed before

November 29, 2000. Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e)

prior to the amendment by the AIPA (pre-AIPA 35 U.S.C. 102(e)).

SAMSUNG EX. 1002 - 140/188
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Application/Control Number: ‘ Page 3
10/929,473
Art Unit: 2629

3. Claims 1-2 are rejected under 35 USC 102 as being unpatentable over, Kim et al. (USP

5,805,128)

Relative to claim 1, Kim et al. teaches a liquid crystal display driving device of matrix structure

type including: a group of thin film transistors with matrix array consisting, of N rows and M columns of

thin film transistors, wherein each thin film transistor can drive one pixel so that N x M of pixels can be

driven; a group of N gate lines connected to the gate drivers and insulated with each other, wherein the

first gate line is connected with the gates of all the thin film transistors of the first row, the second gate line

is connected with the gates of all the thin film transistors of the second row.., and the Nth gate line is

connected with the gates of all the thin film transistors of the Nth row; and M groups of data lines

connected to the source drivers and insulated with each other, wherein the first and the second date lines

of the first group of date lines are respectively connected with the sources of all the thin film transistors of

the odd and the even rows of the first column, the first and the second data lines of the second group of

data lines are respectively connected with the sources of all the thin film transistors of the odd and the

even rows of the second column.., and the first and the second data lines of the Mth group of data lines

are respectively connected with the sources of the all thin film transistors of the odd and the even rows of

the Mth column (col. 3, lines 26-37; col. 4, lines 28-51 and Fig. 5).

Regarding claim 2, Kim further teaches the said liquid crystal display driving device of matrix

structure type, wherein the first and the second data lines of each group of data lines are given data by

two groups of source drivers, respectively, and the two groups of source drivers are respectively arranged

on the upper and the lower sides of the liquid crystal display (col. 3, lines 26-37; col. 4, lines 28-51 and

Fig. 5).
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Claim Rejections - 35 USC § 103

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as
set forth in section 102 of this title, if the differences between the subject matter sought to be
patented and the prior art are such that the subject matter as a whole would have been obvious
at the time the invention was made to a person having ordinary skill in the art to which said
subject matter pertains. Patentability shall not be negatived by the manner in which the invention
was made.

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim et al. as

applied to claim 1 in item 3 hereinabove, and further in view of Takeuchi et al. (USP 6,157,056).

Relative to claim 4, Kim et al. does not teach the said liquid crystal display driving device of matrix

structure type wherein there is a space between the neighboring data lines to prevent them from short

circuit.

Takeuchi et al. teaches a memory device having a plurality of memory cell transistors arranged to
constitute memory cell arrays (col. 3, lines 26-6 and col. 6, lines 1-46); Takeuchi et al further

the said liquid crystal display driving device of matrix structure type wherein there is a space between the

neighboring data lines to prevent-them from short circuit (col. 14, lines ‘38—43 and Fig. 35).

It would have been obvious to a person of ordinary skill in the art at the time of the invention to provide to

the device as taught by Kim et al. the feature as taught by Takeuchi et al. in order to provide sufficient

space in the layout of the data lines to avoid causing a shot circuit.

6. Claim 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kim et al. as

applied to claim 1 in item 3 hereinabove, and further in view of Chen et al. (Pub. No. 2004/0056331).

Regarding claim 5, Kim et al. does not teach the said liquid crystal display driving device of

matrix structure type wherein the gate driver is a chip installed on glass.

Chen et al. teaches a display panel with bypassing lines (pg. 1, paras. 0007-0009); Chen et al. further

teaches the said liquid crystal display driving device of matrix structure type wherein the gate driver is a

chip installed on glass (pg. 1. para 0005 and Fig. 1).

it would have been obvious to a person of ordinary skill in the art at the time of the invention to provide to
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the device as taught by Kim et al. the feature as taught by Chen et al. in order to provide gate drivers

compatible with being installed on glass.

Relative to claim 6. Chen et al. further teaches the said liquid crystal display driving device of

matrix structure type wherein the gate driver is an integrated gate driver circuit installed on glass (pg. 1,

para. 0005 and Fig. 1).

Allowable Subject Matter

7. Claims 3 and 7-8 are objected to as being dependent upon a rejected base claim, but would be

allowable if rewritten in independent form including all of the limitations of the base claim and

any intervening claims.

Relative to claim 3, the major difference between the teachings of the prior art of record (USP

5,805,128, Kim et al.; USP 6,157,056, Takeuchi et al. and (Pub. No. 2004/0056331), Chen et al.) and

that of the instant invention is that said prior art of record does not teach a liquid crystal display driving

device of matrix structure type wherein the first data lines and the second data lines of each group of data

lines are connected with the same source driver, each source driver is installed on the same side of the

display panel and the data transfer is switched by an electronic switch.

Regarding claim 7, the major difference between the teachings of the said prior art of record and

that of the instant invention is that said prior art of record does not teach a driving method for the liquid

crystal display of matrix structure type including: a) making use of the liquid crystal display driving

device wherein there are 2(m+n), i.e. N=2(m+n), gate lines in the liquid crystal display, the period of the

predetermined voltage of over drive received by the thin film transistor connected with the first gate line is

set as a over exciting period, and the period of the data voltage of the present flame interval received by

the thin film transistor connected with the first gate line is set as a brightness keeping period; b) when

the over exciting period begins, the first gate line and the 2nth gate line are simultaneously turned on, the

predetermined voltage of the over drive for the frame is given to the thin film transistor connected with the
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first gate line, the data voltage of the preceding frame is given to the thin film transistor connected with

the 2nth gate line, and the second and the (2n+ 1 )th gate lines, the third and the (2n+2)th gate lines..,

and the (2m-l)th and the [2(n+m)—2]th gate lines are orderly and simultaneously turned on, the

predetermined voltage is given to the thin film transistors connected with the second to the (2m-1)th gate

lines, the data voltage of the preceding frame is given to the thin film transistors connected with the (2n+

1 )th to the [2(m+n)-2]th gate lines; o) when the brightness keeping period begins, the 2mth and the fist

gate lines are Simultaneously turned on, the predetermined voltage is given to the thin film transistors

connected with the 2mth gate line, the data voltage of the preceding frame interval is given to the thin film

transistors connected with the first gate line, and the (2m+l)th and the second gate lines, the (2m+2)th

and the third gate lines.., and the [2(m+n)]th (the last) and the (2n-I)th gate lines are orderly and

simultaneously turned on, the predetermined voltage is given to the thin film transistors connected with

the (2m+J)th to the [2(m+n)]th (the last) gate lines, the data voltage of the present frame interval is given

to the thin film transistors connected with the second and the (2n-1)th gate lines.

Conclusion

8. The prior art made of record and not relied upon is considered pertinent to applicant's disclosure.

U. 8. Patent No. 6,310,594 Libsch et at

U. S Patent No. 6,057,904 Kim et al.
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To Respond

9. Any inquiry concerning this communication or earlier communications from the examiner should

be directed to Vincent E.‘ Kovalick whose telephone number is 571-272-7669. The examiner can

normally be reached on Monday-Thursday 7:30— 4:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor, Bipin

Shalwala can be reached on 571-272-7681. The fax phone number for the organization where this

application or proceeding is assigned is 571—273-8300.

Information regarding the status of an application may be obtained from the Patent Application

Information Retrieval (PAIR) system. Status information for published applications may be obtained from

either Private PAIR or Public PAIR. Status information for unpublished applications is available through

Private PAIR only. For more information about the PAIR system, see http://pair—direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC)

at 866-217—9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative

or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000. ’

 
 BIPIN SHALWALA

SUPERVISORY PATENT EMMA“?
TECHNOIOGV CENTFP 99’L/WCM/W' centEM:Kovalick 31pm SHALWALA

November 28, 2007 0% @fiXflmedYgNEg‘HEN“: EW
susanmmttfiltttitxtmlfttfit
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Docket No.: 3079D-0255 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of

Yu—Ren SHEN et a]. : Confirmation No. 6164

U.S. Patent Application No. 10/929,473 : Group Art Unit: 2629

Filed: August 31, 2004 : Examiner: Vincent E. Kovalick

For: LIQUID CRYSTAL DISPLAY DRIVING DEVICE OF MATRIX STRUCTURE TYP

AND ITS DRIVING METHOD

AMENDMENT UNDER 37 C.F.R. 1.111

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Office Action of December 5, 2007, please amend the above—identified

application as follows:
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Application N0.: Ill/929,473 ~ Docket N0.: 3079D-0255

AMENDMENTS TO THE CLAIMS:

This listing of claims will replace all prior versions and listings of claims in the

application:

Listing of Claims:

1. (Currently Amended) A liquid crystal display driving device of matrix structure type

including:

a group of thin film transistors with matrix array consisting of N rows and M columns of thin

(film transistors, wherein each thin film transistor can drive one pixel so that N x M of pixels

can be driven;

a group ofN gate lines connected to the gate drivers and insulated with each other, wherein the

first gate line is connected with the gates of all the thin film transistors of the first row, the

second gate line is connected with the gates of all the thin film transistors of the second

row... and the Nr11 gate line is connected with the gates of all the thin film transistors of the

Nth row; and

M groups of data lines connected to the source drivers and insulated with each other, wherein

the first and the second date lines of the first group of date lines are respectively connected

with the sources of all the thin film transistors of the odd and the even rows of the first

column, the first and the second data lines of the second group of data lines are respectively

connected with the sources of all the thin film transistors of the odd and the even rows of the

second column... and the first and the second data lines of the Mth group of data lines are

respectively connected with the sources of the all thin film transistors of the odd and the

even rows of the Mth column, and the first data lines and the second data lines of each group

of data lines are connected With the same source driver.
 

2. (Cancelled)

3. (Currently Amended) The liquid crystal display device of matrix structure type as—elaimed

2
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Application N0.: 10/929,473 Docket N0.: 3079D-0255

in—elaim—l; including:

a group of thin film transistors with matrix array consisting of N rows and M columns of thin

film transistors, wherein each thin film transistor can drive one pixel so that N x M of pixels

can be driven'

 

 

a group of N gate lines connected to the gate drivers and insulated with each other wherein the

first gate line is connected with the gates of all the thin film transistors of the first row, the

second gate line is connected with the gates of all the thin film transistors of the second

row... and the Nth gate line is connected with the gates of all the thin film transistors of the

Nth I'OW‘ and

M groups of data lines connected to the source drivers and insulated with each other, wherein

the first and the second date lines of the first group of date lines are respectively connected

with the sources of all the thin film transistors of the odd and the even rows of the first column

the first and the second data lines of the second group of data lines are respectively connected

with the sources of all the thin film transistors of the odd and the even rows of the second

 

 

column... and the first and the second data lines of the Mth group of data lines are respectively

connected with the sources of the all thin film transistors of the odd and the even rows of the

Mth column wherein the first data lines and the second data lines of each group of data lines
 

are connected with the same source driver, each source driver is installed on the same side of

the display panel and the data transfer is switched by an electronic switch.

4. (Currently Amended) The liquid crystal display driving device of matrix structure type as

claimed in claim [[1]]; wherein there is a space between the neighboring data lines to

prevent them from short circuit.

5. (Currently Amended) The liquid crystal display driving device of matrix structure type as

claimed in claim [[1]]; wherein the gate driver is a chip installed on glass.

6. (Currently Amended) The liquid crystal display driving device of matrix structure type as

claimed in claim [[1]];, wherein the gate driver is an integrated gate driver circuit installed

on glass.
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7. (Currently Amended) A driving method for the liquid crystal display of matrix structure

type including:

a. making use of the liquid crystal display driving device as claimed in claim [[1]];

wherein there are 2(m+n), i.e. N=2(m+n), gate lines in the liquid crystal display, the

period of the predetermined voltage of over drive received by the thin film transistor

connected with the first gate line is set as a over exciting period, and the period of the

data voltage of the present frame interval received by the thin film transistor connected

with the first gate line is set as a brightness keeping period;

b. when the over exciting period begins, the first gate line and the Znth gate line are

simultaneously turned on, the predetermined voltage of the over drive for the frame is

given to the thin film transistor connected with the first gate line, the data voltage of the

preceding frame is given to the thin film transistor connected with the 2nth gate line, and

the second and the (2n+1)th gate lines, the third and the (2n+2)th gate lines... and the (2m-

1)flfl and the [2(n+m)—2]th gate lines are orderly and simultaneously turned on, the

predetermined voltage is given to the thin film transistors connected with the second to

the (2m-1)th gate lines, the data voltage iof the preceding frame is given to the thin film

transistors connected with the (2n+l)th to the [2(m+n)-2]th gate lines;

c. when the brightness keeping period begins, the 2mth and the fist gate lines are

simultaneously turned on, the predetermined voltage is given to the thin film transistors

connected with the 2mth gate line, the data voltage of the preceding frame interval is

given to the thin film transistors connected with the first gate line, and the (2m+l)th and

the second gate lines, the (2m+2)th and the third gate lines... and the [2(m+n)]th (the last)

and the (2n-l)th gate lines are orderly and simultaneously turned on, the predetermined

voltage is given to the thin film transistors connected with the (2m+1)th to the [2(m+n)]th

(the last) gate lines, the data voltage of the present frame interval is given to the thin film

transistors connected with the second and the (Zn-1)th gate lines;
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by using of the steps stated above, the response speed of the liquid crystal display

can be increased.

8. (Original) The driving method for liquid crystal display of matrix structure type as claimed

in claim 7, wherein the driving method suits for the active matrix type liquid crystal display,

the organic light emitting diode (OLED) display or plasma display panel (PDP).

Claims 9—56 (Cancelled)

SAMSUNG EX. 1002 - 155/188



SAMSUNG EX. 1002 - 156/188

Application N0.: 10/929,473 Docket N0.: 3079D-0255

REMARKS

Claims 9—56 have been cancelled without prejudice. Applicant reserves the right to file

divisional applications to prosecute those claims. Applicant has also cancelled claim 2.

Applicant has rewritten claim 1 to include and the first data lines and the second data lines

of each group of data lines are connected with the same source driver. This limitation was taken

from original claim 3 and distinguishes amended claim 1 over the cited art. Further, claims 3-8 are

now dependent on amended claim 3 as rewritten in independent form and are therefore patentability

distinguished over the cited art and should be allowed.

Since all of the claims are now in proper form and clearly and patentably distinguished over

the cited art, prompt favorable action is requested.

To the extent necessary, a petition for an extension of time under 37 CPR. 1.136 is hereby

made. Please charge any shortage in fees due in connection with the filing of this paper, including

extension of time fees, to Deposit Account 07-1337 and please credit any excess fees to such

deposit account.

Res ectfully subm; — .

 
 
 

 

Registration No. 19,576

1700 Diagonal Road, Suite 300

Alexandria, Virginia 22314

(703) 684—1111

(703) 518-5499 Facsimile

Date: March 5, 2008

DED/eem

SAMSUNG EX. 1002 - 156/188



SAMSUNG EX. 1002 - 157/188

Docket N0.: 3079D-0255 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of

Yu—Ren SHEN : Confirmation N0. 6164

Application No. 10/929,473 Group Art Unit: 2629

Filed: August 31, 2004 : Examiner:
Vincent E. KOVALICK

For: LIQUID CRYSTAL DISPLAY DRIVING DEVICE OF MATRIX STRUCTURE TYP
AND ITS DRIVING METHOD

PETITION FOR EXTENSION OF TIME

Commissioner for Patents

PO. Box 1450

Alexandria, VA 223 13 —1450

Dear Sir:

Applicant(s) hereby petition(s) the Commissioner of Patents and Trademarks to extend

the time for response to the Official Action dated December 5, 2008 for 1 month from March 5,

2008 to April 5, 2008.

A credit card authorization form to cover the cost of the extension is attached. Any

deficiency or overpayment should be charged or credited to Deposit Account N0.: 07-1337.

Respectfully submitted,

LOWE HAUPTMAN HAM & BERNER, LLP

/David E. Dougherty/

DAVID E. DOUGHERTY

Registration No. 19,576

1700 Diagonal Road, Suite 300

Alexandria, Virginia 22314

Telephone: (703) 684—1 1 ll

Facsimile: (703) 518-5499

DATE: March 18, 2008
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_ _ _ 10/929,473 SHEN ET AL.

Notice Of Allowabihty Examiner Art Unit

VINCE E. KOVALICK 2629

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL—85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. E This communication is responsive to Applicant’s amendment dated 3/18/08.

2. IZI The allowed claim(s) is/are 1 and 3-8 (re-numbered 1-7).

3. El Acknowledgment is made ofa claim forforeign priority under 35 U.S.C. § 119(a)-(d) or (f).

a) [I All b) I:I Some* 0) El None of the:

1. El Certified copies of the priority documents have been received.

2. El Certified copies of the priority documents have been received in Application No.

3. El Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. D A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. El CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

(a) El including changes required by the Notice of Draftsperson’s Patent Drawing Review( PTO-948) attached

1) El hereto or 2) [I to Paper No./Mai| Date

(b) [I including changes required by the attached Examiner’s Amendment / Comment or in the Office action of
Paper No./Mai| Date

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. El DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

 

  Attachment(s)
1. El Notice of References Cited (PTO—892) 5. El Notice of Informal Patent Application

2. El Notice of Draftperson's Patent Drawing Review (PTO-948) 8. El Interview Summary (PTO-413).
Paper No./Mai| Date .

3. El Information Disclosure Statements (PTO/SB/OS), 7. El Examiner's Amendment/Comment
Paper No./Mai| Date

4. El Examiner's Comment Regarding Requirement for Deposit 8. Examiner's Statement of Reasons for Allowance
of Biological Material

9. El Other

U.S. Patent and Trademark Office

PTOL—37 (Rev. 08—06) Notice of Allowability Part of Paper No./Mai| Date 20080512
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Application/Control Number: 10/929,473 Page 2

Art Unit: 2629

DETAILED ACTION

Response to Amendment

1. This Office Action is in response to Applicant’s Amendment, dated March 18, 2008, in response

to USPTO Office Action dated December 5, 2007.

The cancellation of claims 2 and 9-56 and the amendments to claims 1, and 3-7 are

sufficient to place the application in a condition for allowance as set forth hereinbelow.

Allowable Subject Matter

2. Claims 1 and 3-8 are objected to as being dependent upon a rejected base claim, but would be

allowable if rewritten in independent form including all ofthe limitations of the base claim and

any intervening claims.

Relative to claims 1 and 3, the major difference between the teachings of the prior art of record (USP

5,805,128, Kim et al.; USP 6,157,056, Takeuchi et al. and (Pub. No. 2004/0056331), Chen et al.) and

that of the instant invention is that said prior art of record does not teach a liquid crystal display driving

device of matrix structure type including M groups of data lines connected to the source drivers and

insulated with each other, wherein the first and the second date lines of the first group of date lines are

respectively connected with the sources of all the thin film transistors of the odd and the even rows of the

first column, the first and the second data lines of the second group ofdata lines are respectively

connected with the sources of all the thin film transistors of the odd and the even rows of the second

column.., and the first and the second data lines of the Mth group ofdata lines are respectively connected

with the sources of the all thin film transistors ofthe odd and the even rows of the Mth column, and the first

data lines and the second data lines of each group of data lines are connected with the same source

driver, each source driver is installed on the same side of the display panel and the data transfer is

switched by an electronic switch.
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Application/Control Number: 10/929,473 Page 3

Art Unit: 2629

Regarding claim 7, the major difference between the teachings of the said prior art of record and

that of the instant invention is that said prior art of record does not teach a driving method for the liquid

crystal display of matrix structure type including: a) making use ofthe liquid crystal display driving

device wherein there are 2(m+n), i.e. N=2(m+n), gate lines in the liquid crystal display, the period of the

predetermined voltage of over drive received by the thin film transistor connected with the first gate line is

set as a over exciting period, and the period of the data voltage of the present flame interval received by

the thin film transistor connected with the first gate line is set as a brightness keeping period; b) when

the over exciting period begins, the first gate line and the 2nth gate line are simultaneously turned on, the

predetermined voltage of the over drive for the frame is given to the thin film transistor connected with the

first gate line, the data voltage of the preceding frame is given to the thin film transistor connected with

the 2nth gate line, and the second and the (2n+ 1 )th gate lines, the third and the (2n+2)th gate lines..,

and the (2m-l)th and the [2(n+m)—2]th gate lines are orderly and simultaneously turned on, the

predetermined voltage is given to the thin film transistors connected with the second to the (2m-1)th gate

lines, the data voltage of the preceding frame is given to the thin film transistors connected with the (2n+

1 )th to the [2(m+n)-2]th gate lines; 0) when the brightness keeping period begins, the 2mth and the fist

gate lines are Simultaneously turned on, the predetermined voltage is given to the thin film transistors

connected with the 2mth gate line, the data voltage ofthe preceding frame interval is given to the thin film

transistors connected with the first gate line, and the (2m+l)th and the second gate lines, the (2m+2)th

and the third gate lines.., and the [2(m+n)]th (the last) and the (2n-l)th gate lines are orderly and

simultaneously turned on, the predetermined voltage is given to the thin film transistors connected with

the (2m+J)th to the [2(m+n)]th (the last) gate lines, the data voltage of the present frame interval is given

to the thin film transistors connected with the second and the (2n-1)th gate lines.

Conclusion

3. The prior art made of record and not relied upon is considered pertinent to applicant‘s disclosure.

U. 8. Patent No. 6,310,594 Libsch et al.

U. S Patent No. 6,057,904 Kim et al.
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Application/Control Number: 10/929,473 Page 4

Art Unit: 2629

To Respond

4. Any inquiry concerning this communication or earlier communications from the examiner should

be directed to VINCE E. KOVALICK whose telephone number is (571)272-7669. The examiner can

normally be reached on Monday-Thursday 7:30- 4:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor, Bipin

Shalwala can be reached on 571-272-7681. The fax phone number for the organization where this

application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application

Information Retrieval (PAIR) system. Status information for published applications may be obtained from

either Private PAIR or Public PAIR. Status information for unpublished applications is available through

Private PAIR only. For more information about the PAIR system, see http://pair—direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC)

at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative

or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.

/Vincent E Kovalick/

Examiner, Art Unit 2629

May 12, 2008

/Bipin Shalwala/

Supervisory Patent Examiner, Art Unit 2629
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shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as 3 Receiving Office
If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addless: CONNISSIONER FOR PATENTS

P.O. Box 1450
Alexandria1 Virginia 22313-1450www .1\spto.gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

 
 

10/929.473 09/02/2008 7420550 3079/255 6164

22429 7590 08/13/2008

LOWE HAUPTMAN HAM & BERNER, LLP
1700 DIAGONAL ROAD
SUITE 300

ALEXANDRIA, VA 22314

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment is 677 day(s). Any patent to issue from the above-identified application will

include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information

Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee

payments should be directed to the Customer Service Center of the Office of Patent Publication at
(571)—272—4200.

APPLICANT(S) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Yuh-Ren Shen, Tainan, TAIWAN;
Cheng-Jung Chen, Chunan Town, TAIWAN;
Chun-Chi Chcn, Kaohsiung City, TAIWAN;

IR103 (Rev. 11/05)
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PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1

Stylesheet Version v1.2

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA

EPAS ID: PAT273587O

    
Execution Date

VASTVI EW TEC H N OLOGY INC. 12/24/2013

RECEIVING PARTY DATA

—ADVANCED lP INNOVATIONS LIMITED
Street Address: TMF CHAMBERS

Internal Address: PO BOX 3296

APIA

State/Country: SAM OA

PROPERTY NUMBERS Total: 2

Properthvpe

Patent Number: 7202843

Patent Number: 7420550

CORRES PON DENCE DATA

Fax Number:

Email: kjones@techknowledgelawcom

Correspondence WI7/ be sent w'a US Mel/7 when the email attemptis unsuccessful

Correspondent Name: KEVIN JONES
Address Line 1: 1521 DIAMOND STREET

Address Line 4: SAN FRANCISCO, CALIFORNIA 94131

NAME OF SUBMITTER: KEVIN JONES

Signature: /Kevin Jones/

Date: 02/21/2014

This document serves as an Oath/Declaration (37 CFR 1.63).

Total Attachments: 3

souroe=Assignment 1#page1.tif

source=Assignment 1#pageZ.tif
souroe=Assignment 1#page3.tif
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PATENT ASSIGNMENT

WlililrtliAS, VastView "leehnolngy Inn, 8 Taiwan corporation, having its principal place 

{hereinafter “Assignor"} is the sole and exclusive owner of the entire right, title and interest in

and to certain United States patents identified in Schedule A attached hereto, and in and to the
inventions disclosed therein; and

WHEREAS, Advanced lP Innovations Limited, a Setnoa corporation, having its

registered office at TMF Chambers PD. B057,733,9éifltlitlt‘3991flle (hereinafier “Assignee”} is

desirous of acquiring all right, title and interest in and te- said patents identified in Schedule A
hereto, and to the inventions disclosed therein;

 

NOW, THEREFORE, for geod and valuable consideration, the receipt and sufficiency of

whieh is hereby eeknewleclged, he it known that Assigner has sold, conveyed, assigned and
transferred, and tioes herehy sell, convey, assign, transfer and set over unto Assignee, the entire

right, title and interest in anti to: {i} the patents listed. in Schedule A attached hereto and all the

inventiens claimed in such patents; (ii) any and all inventions and improvements that are

disclesed in the patents listed in Schedule A, together with all pending applications and all
provisional applications, divisional applicatiens, continuation applications, continued

prosecutinn applications, continttation—iii»part appliestiens, substitute applications, renewal

applications, reissue applications, reexaminations, extensions, and all other patent applications
that have been or shall he filed in the United States and all fnreign countries on any of said

inventions or improvements, or claiming priority to or relying on the disclosure of any of the

patents listed in Sehedule A; (iii) all original patents, reissued patents, reexamination certificates,
and extensions, that have been or shall he issued in the United States and all foreign eeuntries on

said inventions, improvements anti/or patent applications; and (iv) all rights of priority resulting

from the filing of said patents anchor patent applications ((i) — (iv) collectively, the “Patents”).

Said sale, conveyance, assignment and transfer includes, without limitation, all rights its enforce,

assert and sue for past, present and future infringement of the Patents, and all rights to recover

and collect for past, present and future damages related to the Patents.

Assignor hereby authorizes and requests the competent authorities to grant and to issue any and
all such Patents in the United States and thrnnghnnt the world to the Assignee and the entire

right, title anti interest therein, as fully and entirely as the same wenld ha ’6 been held and

enjoyed by Assignor had this assignment not been mettle.

Assigner agrees, at any time, upon the request of the Assignee, to execute anti to (loliver to the
Assignee any additional applications for patents for said inventions and discoveries, or any part

or parts thereof, and any applications fer patents of confirmation, registration and importation
based on any of the Patents issuing on said inventions, disceveries, or applications and divisions,
continuatiens, renewals, revivals, reissues, reexaminations and extensions therenl‘.

Assignor further agrees at any time to scope-rate with Assignees, and to execute and to deliver

ripen request of the Assignee such additional documents, if any, as are necessary at desirable, in

Page i efS
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the pteeeeutien at” the Patents, and t0 secure patent proteetieti en said inventieiis, discoveries and

applieetieiis threugheut alt mummies of the world, and otherwise to do such acts es are necessary

to give full effect to and to perfect the rights at the Assignee under this Assigmnent, including

the exeetttien, deiivery and procurement ef any and all further (tenements evidencing this

eesigtttttetttE tmnsfer and sale as may be necessary at desirable.

Assigne: hereby covenants that at the time at execution of this assignment? it was the sole and
exclusive owner (if the entire right, title and interest in and t0 the Patents, and that no assignment?

sale, agreement or encumbrance has been or will be made or entered inte which eeitfliets er
weuid conflict with this assignment.

IN WITNESS WHEREGF, Assigns}? has caused this Patent Assigtiment to be signed on

its behalf 0n this flat/Li day of yawn/tier ., 201:3.

thoiggym

3:42}: Zr— «f
By: : E Q #5:?“

(Signature)u -: $5 fix M
‘ iiregti;

(Print or type name) .-

my“
(Print or type title}

Page 2 at 3
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Schedula A

Patents

 
 

 

  
 

  

US7202843
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PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1

Stylesheet Version v1.2 EPAS ID" PAT2735872

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA

ADVANCED IP INNOVATIONS LIMITED 02/11/2014

RECEIVING PARTY DATA

SURPASS TECH INNOVATION LLC

Street Address: 3422 OLD CAPITOL TRAIL, SUITE 700

lCity: ”WILMINGTON

lState/Country: ”DELAWARE
Postal Code: 19808-6192

PROPERTY NUMBERS Total: 2

Property Type Number

Patent Number: 7420550

 

  
 

  

 
I Patent Number: ll 7202843  
  

CORRESPONDENCE DATA

Fax Number:

Email: kjones@techknowledgelaw.com

Correspondence willbe sent via US Mail when the ema/7 attempt is unsuccessfijl.

Correspondent Name: KEVIN JONES
Address Line 1: 1521 DIAMOND STREET

Address Line 4: SAN FRANCISCO, CALIFORNIA 94131

NAME OF SUBMITTER: KEVIN JONES

Signature: /Kevin Jones/

Date: 02/21/2014

This document serves as an Oath/Declaration (37 CFR 1.63).

Total Attachments: 4

source=assignment 2#page1.tif
source=assignment 2#page2.tif
source=assignment 2#page3.tif
source=assignment 2#page4.tif
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PATENT ASSIGNMENT

WHEREAS, ADVANCED IP INNOVATIONS LIlVHTED, a Samoa corporation having

its registered office at TMF Chambers, PO. Box 3269, Apia, Samoa (hereinafter “Assignor”) is
the sole and exclusive owner of the entire right, title and interest in and to certain United States
patents identified in Schedule A attached hereto, and in and to the inventions disclosed therein;
and

WHEREAS, SURPASS TECH INNOVATION LLC, a Delaware limited liability

company having its registered office at 3422 Old Capitol Trail, Suite 700, Wilmington,
Delaware 19808—6192, USA. (hereinafter “Assignee”) is desirous of acquiring all right, title

and interest in and to said patents identified in Schedule A hereto, and to the inventions disclosed
therein;

NOW, THEREFORE, for good and valuable consideration, the receipt and sufficiency of
which is hereby acknowledged, be it known that Assignor has sold, conveyed, assigned and
transferred, and does hereby sell, convey, assign, transfer and set over unto Assignee, the entire
right, title and interest in and to: (i) the patents listed in Schedule A attached hereto and all the
inventions claimed in such patents; (ii) any and all inventions and improvements that are

disclosed in the patents listed in Schedule A, together with all pending applications and all

provisional applications, divisional applications, continuation applications, continued
prosecution applications, continuation—impart applications, substitute applications, renewal

applications, reissue applications, reexaminations, extensions, and all other patent applications

that have been or shall be filed in the United States and all foreign countries on any of said
inventions or improvements, or claiming priority to or relying on the disclosure of any of the

patents listed in Schedule A; (iii) all original patents, reissued patents, reexamination certificates,
and extensions, that have been or shall be issued in the United States and all foreign countries on

said inventions, improvements and/or patent applications; and (iv) all rights of priority resulting

fiom the filing of said patents and/or patent applications ((i) — (iv) collectively, the “Patents”).

Said sale, conveyance, assignment and transfer includes, without limitation, all rights to enforce,
assert and sue for past, present and future infringement of the Patents, and all rights to recover

and collect for past, present and future damages related to the Patents.

Assignor hereby authorizes and requests the competent authorities to grant and to issue any and

all such Patents in the United States and throughout the world to the Assignee and the entire right
title and interest therein, as fully and entirely as the same would have been held and enjoyed by
Assignor had this assignment not been made.

Assignor agrees, at any time, upon the request of the Assignee, to execute and to deliver to the

Assignee any additional applications for patents for said inventions and discoveries, or any part
or parts thereof, and any applications for patents of confirmation, registration and importation

based on any of the Patents issuing on said inventions, discoveries, or applications and divisions,
continuations, renewals, revivals, reissues, reexaminations and extensions thereof.

Page 1 of 3
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Assignor further agrees at any time to cooperate with Assignee, and to execute and to deliver

upon request of the Assignee such additional documents, if any, as are necessary or desirable, in

the prosecution of the Patents, and to secure patent protection on said inventions, discoveries and
applications throughout all countries of the world, and otherwise to do such acts as are necessary

to give full effect to and to perfect the rights of the Assignee under this Assignment, including

the execution, delivery and procurement of any and all further documents evidencing this
assignment, transfer and sale as maybe necessary or desirable.

Assignor hereby covenants that at the time of execution of this assignment, it was the sole and

exclusive owner of the entire right, title and interest in and to the Patents, and that no assignment,
sale, agreement or encumbrance has been or will be made or entered into which conflicts or
would conflict with this assignment.

IN WITNESS WHEREOF, Assignor has caused this Patent Assigmnent to be signed on
its behalf on February 11, 2014.

ADVANCED IP INNOVATIONS LIMITED

 

  

By: 97C 1333:; 4 2 acid/4 / 02-: I I
(Signature)

Shen Yehren 9%: £31 4 :1
(Print or type name)

Director

(Print or type title)

Page 2 of 3
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Schedule A
Patents

 

 

 
  
 

 
 
 
  

Patent No. ‘ Patent Title ‘ Country
_LiquidCrystal Display Driving Device of Matrix Structure
T-peand Its Diiving Method

  

  
 

  
 

Driving Circuit of A Liquid Crystal Display Panel and

Related Driving Method
 
 
 

*

—CN
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Case 1:14-cv—00338—UNA Document 3 Filed 03/14/14 Page 1 of l PageID #: 70
A0 120 Rev. 08/10

Mail Stop 8 REPORT ON THE
TO: Director of the US. Patent and Trademark Office FILING OR DETERMINATION OF AN

PO. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the US. District Court for the District of Delaware on the following

E] Trademarks or I] Patents. ( D the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.8. DISTRICT COURT
3/14/2014 for the District of Delaware

PLAINTIFF DEFENDANT

SURPASS TECH INNOVATION LLC SHARP CORPORATION, et al.

 

  
 

 
  
  

 

  

 
 

PATENT OR DATE OF PATENT

1 7,202,843 4/10/2007 SURPASS TECH INNOVATION LLC

2 7,420,550 9/2/2008 SURPASS TECH lNNOVATION LLC

__—
__—
__—

In the abovewentitled case7 the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

El Amendment I] Answer El Cross Bill C] Other Pleading
PATENT OR DATE OF PATENT

l RADEMARK N0. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

  

 

  
 __—

In the abovcwentitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT

  

 
  
CLERK (BY) DEPUTY CLERK DATE

Copy l—Upon initiation of action, mail this copy to Director Copy 3-—Upon termination of action7 mail this copy to Director
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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