US20060109232A1

12y Patent Application Publication (o) Pub. No.: US 2006/0109232 A1

asy United States

Kuo

(43) Pub. Date: May 25, 2006

(54) LIQUID CRYSTAL DISPLAY AND DRIVING

CIRCUIT THEREOF
(76) Inventor: Mao-Hsiung Kuo, Hsinhua (TW)
Correspondence Address:
RABIN & Berdo, PC
1101 14TH STREET, NW
SUITE 500
WASHINGTON, DC 20005 (US)

Publication Classification

(51) Int.CL
G09G  3/36 (2006.01)

(52) U8t Clu ooosssesnsssssssssosiess 345/100

(57) ABSTRACT

A gate driver of a liquid crystal display includes classes of
driving circuits coupled to each other for outputting gate
pulses. At least one class of driving circuits includes a shift
register and a switch. The shift register outputs the gate pulse

(21) Appl. No..  11/237,826 . egister out .
corresponding to the class of driving circuit according to the
(22) Filed: Sep. 29, 2005 gate pulse outputted by a former class of driving circuits.
The switch controls the enable of the shift register according
(30) Foreign Application Priority Data to the gate pulse outputted by the former class of driving
circuit and the gate pulse outputted by the class of driving
Nov. 19, 2004 (TW)ucoooreverecrrernnececnerisennee 93135769 circuit.
240 s g
— STP '
Tining 9210 Data driver
control ler] ( D1y, D2 c o dmf, +220
CLK
L {First driving Gl
. . ~
circuit
212 1 y_©
| ISecond driving G2
2124 Clr?mt . Pixel
i . . matrix
n-th driving Gn
— . . P
circuit
212 +4—"Gate driver



Patent Application Publication May 25, 2006 Sheet 1 of 5 US 2006/0109232 A1

130
1%0 {
Tining STP 110 Data driver
control ler| K { * —120
— First shift Gl .
register g
112 ¢
|| Second shift G2 Pixel
112 N{| regloster . matrix
| | n-th shift Gn _
register -
112 ~~—"Gate driver

)
— 111_/114
| )AL
—[CIT1 | Sout
Sin | I:: | \__—I I-___E
| |
L—j - 'r> “ji;f?l
|
| |
L= _

FIG. 1B(PRIOR ART)



Patent Application Publication May 25, 2006 Sheet 2 of 5 US 2006/0109232 A1

205
240 » s 230
Timing STP 910 Data driver
control lerf— ( D1y, D2 « o+ Dnj +220
L {First driving Gl
circuit -
212+ VI
L [Second driving G2
circuit ‘
. - Pixel
212 W matrix
| | n-th driving 6n _
circuit 4
212\—/Gate driver

00

FIG. 2A

VoD 218 216
J

BT s r(/f | Gp-1/8TP
| Jt<—1( &
1S[— G |

L_OR  /

CLK Gp
p-th shift

Gp—l /STP register

—

——214

——212

FIG. 2B



Patent Application Publication May 25, 2006 Sheet 3 of 5 US 2006/0109232 A1

)

J |

( (
p-th Sp p-th OR
switch logic
circuit
CLK|_| Go
p-th
hift >
Glo-1) st > o
register 914
——212
p-th driving circuit
VDD 218 216
(o]

)&

[ [

(tDth | St [ (ptDth

switch OR logic

circuit

G(p+1)
%% (pt1)th
shift > G(pi
Gp register 514 (pt1)
—~—212
(pt1)th driving circuit
\4
G(ptD

FIG. 2C



Patent Application Publication May 25, 2006 Sheet 4 of 5 US 2006/0109232 A1

T(p-1) Tp T(ptl)
B S - — 1
o OO UOIILE

_ O H
G(p-1) - : : L
_%_I |_+ ______ H
Gp I | L
Lo
“rrT T i
G(ptl) t i L
o
B I Tk ettt i
> L
I N i
Sor) —— || L
FIG. 2D
VoD jw Gep-1) jﬁ
( (
D—th Sp p—th OR
switch logic
circuit
G
CLK - P
GGp-1 Charge |Se resghilsftgr | > Go
pump ——214 219
\_950




Patent Application Publication May 25, 2006 Sheet 5 of 5 US 2006/0109232 A1

CK1 CK2
G(p—l) ﬂ Vi W >Se
Q1 Q2
CKI == CK?
V 1 1 < G(p-1
EE 3 Vot (p-1)
FIG. 3A
T(p-1) Tp
A
CLK
| |
- e VoD
CK1 — i 0
-ttt - Vb
K2 ——— 0
] |
- - Vob
G(P-1) — ; 0
——:——— ————————— 2VoD
|
Se —— . 0



US 2006/0109232 Al

LIQUID CRYSTAL DISPLAY AND DRIVING
CIRCUIT THEREOF

[0001] This application claims the benefit of Taiwan appli-
cation Serial No. 93135769, filed Nov. 19, 2004, the subject
matter of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The invention relates in general to a liquid crystal
display and driving circuit thereof, and more particularly to
a liquid crystal display, in which a shift register in a class of
driving circuit is controlled to enable according to an output
signal of a former class of driving circuit and an output
signal of the class of driving circuit in a gate driver, and
driving circuit.

[0004] 2. Description of the Related Art

[0005] FIG. 1A is a block diagram showing a conven-
tional structure of a liquid crystal display. Referring to FIG.
1A, the liquid crystal display 100 includes a gate driver 110,
a pixel matrix 120, a data driver 130 and a timing controller
140. The gate driver 110 includes a first shift register 112, a
second shift register 112, . . . , and an n-th shift register 112,
wherein n is a positive integer greater than 1. The p-th
(1=p=n) shift register 112 outputs a gate pulse Gp accord-
ing to a clock signal CLK and a start pulse STP (p=1)
outputted by the timing controller 140 or a gate pulse G(p-1)
(p=1), so as to turn on a p-th row of pixels (not shown) of
the pixel matrix 120 to receive pixel data signals outputted
by the data driver 130.

1. Field of the Invention

[0006] FIG. 1B is a diagram showing partial circuits of the
shift register of FIG. 1A. Referring to FIG. 1B, the typical
shift register 112 includes a logic device such as an inverter
114. The inverter 114 includes two N-type metal oxide
semiconductor (NMOS) transistors T1 and T2. When the
input signal Sin is at a high level, the transistor T2 is turned
on such that the output signal Sout has a low level. When the
input signal Sin is at a low level, the transistor T2 is turned
off. At this time, because the gate of the transistor T1 is
coupled to the drain of the transistor T1 to form an equiva-
lent resistor, the operation voltage VDD of the shift register
112 boosts the output signal Sout to a high level, and the
effect of signal inverting is thus generated.

[0007] However, the transistors T1 and T2 are a single
type of NMOS design but not the complementary metal
oxide semiconductor (CMOS) architecture. Thus, even if the
transistor T2 is turned off, the transistor T2 still has a leakage
current IL outputted by the operation voltage VDD. Because
the gate driver 110 has the leakage current phenomenon in
each class of shift register 112 during the operation, the
power consumption of the liquid crystal display 100 is thus
increased.

SUMMARY OF THE INVENTION

[0008] Ttis therefore an object of the invention to provide
a liquid crystal display and driving circuit thereof. An
operation voltage of one class of driving circuit is inputted
to a shift register according to a gate pulse outputted by a
former class of driving circuit and a gate pulse outputted by
the class of driving circuit in a gate driver. Thus, the leakage
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current in each class of driving circuit can be reduced, and
the power-saving effect of the liquid crystal display may be
achieved.

[0009] The invention achieves the above-identified object
by providing a driving circuit used in a gate driver. The
driving circuit includes a shift register, a logic circuit and a
switch. The shift register outputs a gate pulse according to
a starting signal. The OR logic circuit outputs a control
signal according to the starting signal and the gate pulse. The
switch controls the enable of the shift register according to
the control signal.

[0010] The invention also achieves the above-identified
object by providing a gate driver including a first driving
circuit and a second driving circuit. The first driving circuit
includes a first shift register, a first logic circuit and a first
switch. The first shift register outputs a first gate pulse
according to a starting signal. The first logic circuit outputs
a first control signal according to the starting signal and the
first gate pulse. The first switch controls the enable of the
first shift register according to the first control signal. In
addition, the second driving circuit coupled to the first
driving circuit includes a second shift register, a second logic
circuit and a second switch. The second shift register outputs
a second gate pulse according to the first gate pulse. The
second logic circuit outputs a second control signal accord-
ing to the first gate pulse and the second gate pulse. The
second switch controls the enable of the second shift register
according to the second control signal.

[0011] The invention also achieves the above-identified
object by providing a gate driver including a first shift
register and a first switch. The first shift register outputs a
first gate pulse according to a starting signal. The first switch
controls the enable of the first shift register according to the
starting signal and the first gate pulse.

[0012] The invention also achieves the above-identified
object by providing a liquid crystal display including a
substrate, a gate driver, a pixel matrix and a, data driver. The
pixel matrix includes a plurality of pixels on the substrate.
The data driver outputs a plurality of pixel data signals to the
pixel matrix. The gate driver includes classes of driving
circuits coupled to each other and outputs a plurality of gate
pulses to sequentially drive the pixels. At least one of the
classes of driving circuits includes a shift register and a
switch. The shift register outputs the gate pulse correspond-
ing to the class of driving circuit according to the gate pulse
outputted by a former class of driving circuit. The switch
controls the enable of the shift register according to the gate
pulse outputted by the former class of driving circuit and the
gate pulse outputted by the class of driving circuit.

[0013] Other objects, features, and advantages of the
invention will become apparent from the following detailed
description of the preferred but non-limiting embodiments.
The following description is made with reference to the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1A is a block diagram showing a conven-
tional structure of a liquid crystal display.

[0015] FIG. 1B is a diagram showing partial circuits of the
shift register of FIG. 1A.



US 2006/0109232 Al

[0016] FIG. 2A is a block diagram showing circuits of a
liquid crystal display according to a preferred embodiment
of the invention.

[0017] FIG. 2B is a block diagram showing circuits of the
p-th driving circuit in FIG. 2A.

[0018] FIG. 2C is a block diagram showing circuits of the
p-th driving circuit 212 and the (p+1)th driving circuit 212
coupled to each other in FIG. 2A.

[0019] FIG. 2D is a timing chart showing the timings of
the clock signal CLK, the gate pulses G{p-1), Gp and
G(p+1), and the control signals Sp and S(p+1) in the liquid
crystal display of FIG. 2A.

[0020] FIG. 2E is a block diagram showing circuits of the
driving circuit with a charge pump according to the preferred
embodiment of the invention.

[0021] FIG. 3A is adiagram showing a circuit structure of
the charge pump of FIG. 2E.

[0022] FIG. 3B is a timing chart showing the timings of
the gate pulse G(p-1), the voltage amplifying signal Se, and
the clock signals CLK, CK1 and CK2.

DETAILED DESCRIPTION OF THE
INVENTION

[0023] FIG. 2A is a block diagram showing circuits of a
liquid crystal display according to a preferred embodiment
of the invention. Referring to FIG. 2A, the liquid crystal
display 200 includes a substrate 205, a gate driver 210, a
pixel matrix 220, a data driver 230 and a timing controller
240. The pixel matrix 220 is disposed on the substrate 205.
The gate driver 210 includes n classes of driving circuits 212
coupled to each other. The classes of driving circuits 212
sequentially output n gate pulses G1 to Gn for driving each
row of pixels (not shown) of the pixel matrix 220 to receive
pixel data signals D1 to Dm outputted by the data driver 230,
wherein m and n are positive integers greater than 1. The
p-th driving circuit 212 outputs a gate pulse Gp to the pixel
matrix 220 according to a clock signal CLK and a start pulse
STP (p=1) outputted by the timing controller 240 or a gate
pulse G(p-1) (p=1) outputted by the (p-1)th driving circuit
212, wherein 1=p=n, and p is a positive integer.

[0024] When the pixel matrix 220 of the liquid crystal
display 200 is composed of N-type transistors and the gate
driver 210 and the pixel matrix 220 are to be integrated on
the same substrate 205, it is an optimum condition that both
of the gate driver 210 and the pixel matrix 220 are N-type
transistors so as to reduce the number of manufacturing
steps and cost. On the contrary, both of the gate driver 210
and the pixel matrix 220 are P-type transistors.

[0025] FIG. 2B is a block diagram showing circuits of the
p-th driving circuit 212 in FIG. 2A. Referring to FIG. 2B,
the p-th driving circuit 212 includes a p-th shift register 214,
a p-th OR logic circuit 216 and a p-th switch 218. The p-th
shift register 214 outputs a gate pulse Gp according to the
clock signal CLK and a gate signal G(p-1) (p=1) or the start
pulse STP (p=1). The p-th OR logic circuit 216 outputs a
control signal Sp according to the gate pulse Gp and the gate
signal G(p-1) (p=1) or the start pulse STP (p=1). The p-th
switch 218 controls an operation voltage VDD to be inputted
to the p-th shift register 214 according to the control signal
Sp. The p-th switch 218 may be, for example a NMOS
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transistor having a gate G for receiving the control signal Sp,
a drain D coupled to the operation voltage VDD, and a
source S coupled to the p-th shift register 214. The p-th
switch 218 controls the enable of the p-th shift register 214.
That is, the p-th switch 218 and the pixel matrix 220 in this
case are composed of N-type transistors.

[0026] FIG. 2C is a block diagram showing circuits of the
p-th driving circuit 212 and the (p+1)th driving circuit 212
coupled to each other in FIG. 2A. FIG. 2D is a timing chart
showing the timings of the clock signal CLK, the gate pulses
G(p-1), Gp and G(p+1), and the control signals Sp and
S(p+1) in the, liquid crystal display of FIG. 2A. Two
arbitrary driving circuits such as the p-th (p=22) driving
circuit 212 and the (p+1)th driving circuit 212 coupled to
each other will be illustrated as an example. According to the
clock signal CLK outputted by the timing controller 240, the
gate pulse G(p-1) outputs a high voltage level H (~VDD)
and the p-th driving circuit 212 and the (p+1)th driving
circuit 212 have no signal output in the timing period
T(p-1). That is, the gate pulses Gp and G(p+1) are at low
voltage levels L (=0). At this time, the p-th OR logic circuit
216 in the p-th driving circuit 212 outputs the control signal
Sp with the high voltage level H according to the gate pulses
G(p-1) (H) and Gp(L), such that the p-th switch 218 is
turned on and the p-th shift register 214 is thus enabled.
Thus, the p-th shift register 214 is powered on by the
operation voltage VDD, and continues outputting the gate
pulse Gp with the low voltage level L according to the clock
signal CLK and the gate signal G(p-1) (L).

[0027] Meanwhile, the (p+1)th OR logic circuit 216 in the
(p+1)th driving circuit 212 outputs a control signal S(p+1)
with the low voltage level L according to the gate pulses
Gp(L) and G{p+1) (L), such that the (p+1)th switch 218 is
turned off. Because the operation voltage VDD cannot be
inputted to the (p+1)th shift register 214, the gate pulse
G(p+1) continues outputting the low voltage level L.

[0028] Next, in the timing period Tp, the p-th switch 218
is turned on and the operation voltage VDD may be inputted
to the p-th shift register 214. Because the gate pulse G(p-1)
still has the high voltage level H and is not lowered to the
low level L at the moment as the clock signal CLK is
boosted from the low level L to the high level H, the p-th
shift register 214 detects the gate pulse G(p-1) with the high
level H and outputs the gate pulse Gp with the high voltage
level H. The p-th OR logic circuit 216 in the p-th driving
circuit 212 continues outputting the control signal Sp with
the high voltage level H according to the gate pulses G(p-1)
(L) and Gp(H), such that the p-th switch is kept ON and the
p-th shift register 214 is kept at the enabled state. At this
time, the (p+1)th driving circuit 212 still has no signal output
yet. That is, the gate pulse G(p+1) still has the low voltage
level L. Thus, the (p+1)th OR logic circuit 216 in the (p+1)th
driving circuit 212 outputs the control signal S(p+1) with the
high voltage level H according to the gate pulses Gp(H) and
G(p+1) (L), such that the (p+1)th switch 218 is turned on.
Consequently, the (p+1)th shift register 214 is powered on
by the operation voltage VDD and continues outputting the
gate pulse G(p+1) with the low voltage level L according to
the clock signal CLK and the gate signal Gp.

[0029] Next, in the timing period T(p+1), the gate pulse
G(p-1) continues outputting the low voltage level L. The
p-th shift register 214 in the p-th driving circuit 212 outputs
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the gate pulse Gp with the low voltage level L according to
the clock signal CLK and the gate signal G{p-1) (L). The
p-th OR logic circuit 216 outputs the control signal Sp with
the low voltage level L according to the gate pulses G(p-1)
(L) and Gp(L), such that the p-th switch 218 is turned off and
the p-th shift register 214 is disabled. At this time, the
(p+Dth switch 218 is still ON. Because the gate pulse Gp
still has the high voltage level H and is not lowered to the
low level L yet at the moment as the clock signal CLK is
boosted from the low level L to the high level H, the (p+1)th
shift register 214 detects the gate pulse Gp with the high
level H and outputs the gate pulse G(p+1) with the high
voltage level H. Thus, the (p+1)th OR logic circuit 216 in the
(p+1)th driving circuit 212 outputs the control signal S(p+1)
with the high voltage level H according to the gate pulses
Gp(L) and G(p+1) (H), such that the (p+1)th switch 218 is
still kept ON and the (p+1)th shift register 214 is stilled kept
enabled.

[0030] Analogically, it ican be known that the switch 218
(the p-th switch 218) in each class of driving circuit 212 is
ON in only two timing periods (T(p-1) and Tp), and OFF in
other timing periods. Alternatively, only the switches 218
(the p-th and (p+1)th switches) of two driving circuits 212
are ON and the switches 218 of other driving circuits 212 are
OFF in the same timing period (Tp). Thus, the operation
voltage VDD cannot be inputted to the shift register 214 of
each class of driving circuit 212 in the timing period when
the corresponding switch 218 is OFF. So, it can reduce the
leakage current generated by the shift register, and effec-
tively reduce the power consumption of the liquid crystal
display 200.

[0031] FIG.2E is a block diagram showing circuits of the
driving circuit 212 with a charge pump according to the
preferred embodiment of the invention. The p (1=p=n)
driving circuit 212 further includes a charge pump 250,
which is coupled to the p-th shift register 214, for outputting
a voltage amplifying signal Se according to the gate pulse
G(p-1) (p=1) or the start pulse STP (p=1). The p-th shift
register 214 outputs the gate pulse Gp according to the clock
signal CLK and the voltage amplifying signal Se. The high
voltage level of the gate pulse Gp outputted by each con-
ventional shift register 214 is (VDD-pxVt), wherein Vt is
the threshold voltage of the transistor in the shift register
214. That 1s, the output level of the gate pulse Gp descends
from class to class.

[0032] FIG. 3A is a diagram showing a circuit structure of
the charge pump 250 of FIG. 2E. Referring to FIG. 3A, the
charge pump 250 includes four NMOS transistors Q1, Q2,
Q3 and Q4 and a capacitor C. A clock signal CK1 is inputted
to gates of'the transistors Q1 and Q3, and a clock signal CK2
is inputted to gates of the transistors Q2 and Q4. In addition,
the gate pulse G(p-1) is inputted to drains of the transistors
Q1 and Q4, and a voltage VEE is inputted to a source of the
transistor Q3. Hereinafter, the voltage VEE=0 will be illus-
trated as an example.

[0033] FIG. 3B is a timing chart showing timings of the
gate pulse G(p-1), the voltage amplifying signal Se, and the
clock signals CLK, CK1 and CK2. In the timing period
T(p-1), the gate pulse G(p-1) outputs a high level (VDD)
voltage. At this time, the clock signal CK1 outputs a
high-level voltage (VDD) and the clock signal CK2 outputs
a low-level voltage (0) such that the transistors Q1 and Q3
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are turned on and the transistors Q2 and Q4 are turned off.
Thus, the signal Se outputs the low level (0), and the
terminal voltage V1=VDD and the terminal voltage
V2=VEE=0. So, the capacitor C stores a voltage drop of
VDD.

[0034] Next, in the timing period Tp, the clock signal CK1
outputs the low level (0) and the clock signal CK2 outputs
the high level (VDD), such that the transistors Q1 and Q3 are
turned off and the transistors Q2 and 04 are turned on. At this
time, the terminal voltage V2=VDD, and the terminal volt-
age V1 is boosted to 2 VDD due to the VDD voltage
previously stored in the capacitor C. Thus, the signal Se
outputs the 2 VDD voltage. However, because the turned on
transistors Q1 to Q4 has a voltage drop, the output level of
the signal Se is actually smaller than 2 VDD and equal to
about 1.5 VDD. So, using the design of the charge pump 250
can boost the output of the signal Se to 1.5 VDD, such that
the shift register 214 can output the gate pulse Gp approxi-
mating the high level VDD according to the clock signal
CLK and the voltage amplifying signal Se, and the problem
of the output level descending of the gate pulse Gp from
class to class can be avoided. That is, the charge pump 250
and the pixel matrix 220 are both composed of N-type
transistors.

[0035] The advantage of the liquid crystal display dis-
closed in the embodiment of the invention will be described
in the following. Fach class of driving circuit controls the
turn on or turn off of the shift register according to the output
signal of the former class of driving circuit and the output
signal of this class of driving circuit, such that the shift
register in the same driving circuit is turned on in only two
timing periods, or the shift registers in only two driving
circuits are turned on in the same timing period. Thus, it can
reduce the leakage current generated in each class of shift
register, and the power-saving effect of the liquid crystal
display may be achieved.

[0036] The p-th switch 218 of FIG. 2B may also be
replaced by a PMOS transistor. In this case, the p-th OR
logic circuit 216 is replaced by a NOR logic circuit, and the
p-th switch 218 and the pixel matrix 220 are composed of
P-type transistors. In addition, it is also possible to move the
p-th switch (N-type transistor) 218 of FIG. 2B to the
position between the p-th shift register and the ground, and
the operation principle is the same as that shown in FIG. 2B.
When the p-th switch 218 is moved to the position between
the p-th shift register and the ground, it may also be replaced
by a P-type transistor. At this time, the p-th OR logic circuit
216 is replaced by a NOR logic circuit.

[0037] While the invention has been described by way of
example and in terms of a preferred embodiment, it is to be
understood that the invention is not limited thereto. On the
contrary, it is intended to cover various modifications and
similar arrangements and procedures, and the scope of the
appended claims therefore should be accorded the broadest
interpretation so as to encompass all such modifications and
similar arrangements and procedures.

What is claimed is:
1. A driving circuit used in a gate driver, the driving circuit
comprising;
a shift register for outputting a gate pulse according to a
starting signal;
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a logic circuit for outputting a control signal according to
the starting signal and the gate pulse; and

a switch for controlling enable of the shift register accord-

ing to the control signal.

2. The driving circuit according to claim 1, wherein the
starting signal is another gate pulse outputted by the gate
driver or a start pulse outputted by a timing controller.

3. The driving circuit according to claim 1, wherein in a
first timing period, the starting signal outputs a high voltage
level, the gate pulse outputs a low voltage level, and the
control signal enables the shift register.

4. The driving circuit according to claim 3, wherein in a
second timing period, the starting signal outputs the low
voltage level, the gate pulse outputs the high voltage level,
and the control signal enables the shift register.

5. The driving circuit according to claim 4, wherein in a
third timing period, the starting signal and the gate pulse
simultaneously output the low voltage level, and the shift
register is disabled.

6. The driving circuit according to claim 1, further com-
prising a charge pump, which is coupled to the shift register,
for outputting a voltage amplifying signal according to the
starting signal, wherein the shift register outputs the gate
pulse according to the voltage amplifying signal.

7. A gate driver, comprising:

a first driving circuit, comprising:

a first shift register for outputting a first gate pulse
according to an starting signal;

a first logic circuit for outputting a first control signal
according to the starting signal and the first gate
pulse; and

a first switch for controlling enable of the first shift
register according to the first control signal; and

a second driving circuit, coupled to the first driving
circuit, the second driving circuit comprising:

a second shift register for outputting a second gate
pulse according to the first gate pulse;

a second logic circuit for outputting a second control
signal according to the first gate pulse and the second
gate pulse; and

a second switch for controlling enable of the second
shift register according to the second control signal.

8. The gate driver according to claim 7, wherein the
starting signal is a third gate pulse outputted by the gate
driver, or a start pulse outputted by a timing controller.

9. The gate driver according to claim 7, wherein in a first
timing period, the starting signal outputs a high voltage
level, the first gate pulse and the second gate pulse output a
low voltage level, the first control signal enables the first
shift register, and the second shift register is disabled.

10. The gate driver according to claim 9, wherein in a
second timing period, the starting signal outputs the low
voltage level, the first gate pulse outputs the high voltage
level, the second gate pulse outputs the low voltage level, the
first control signal and the second control signal enable the
first shift register and the second shift register, respectively.

11. The gate driver according to claim 10, wherein in a
third timing period, the starting signal and the first gate pulse
output the low voltage level, the second gate pulse outputs
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the high voltage level to disable the first shift register, and
the second control signal enables the second shift register.
12. The gate driver according to claim 7, wherein:

the first driving circuit and the second driving circuit
respectively comprise a first charge pump coupled to
the first shift register, and a second charge pump
coupled to the second shift register;

the first charge pump and the second charge pump respec-
tively output a first voltage amplifying signal and a
second voltage amplifying signal according to the
starting signal and the first gate pulse; and

the first shift register and the second shift register respec-
tively output the first gate pulse and the second gate
pulse according to the first voltage amplifying signal
and the second voltage amplifying signal.

13. A gate driver, comprising:

a first shift register for outputting a first gate pulse
according to a starting signal; and

a first switch for controlling enable of the first shift
register according to the starting signal and the first
gate pulse.

14. The gate driver according to claim 13, further com-

prising:

a second shift register for outputting a second gate pulse
according to the first gate pulse;

a second switch for controlling enable of the second shift
register according to the first gate pulse and the second
gate pulse.

15. The gate driver according to claim 13, wherein the
starting signal is a third gate pulse outputted by the gate
driver.

16. The gate driver according to claim 14, wherein in a
first timing period, the starting signal outputs a high voltage
level, and the first gate pulse and the second gate pulse
output a low voltage level such that the first shift register is
enabled and the second shift register is disabled.

17. The gate driver according to claim 16, wherein in a
second timing period, the starting signal outputs the low
voltage level. the first gate pulse outputs the high voltage
level, and the second gate pulse outputs the low voltage level
such that the first shift register and the second shift register
are enabled.

18. The gate driver according to claim 17, wherein in a
third timing period, the starting signal and the first gate pulse
outputs the low voltage level, the second gate pulse outputs
the high voltage level, such that the first shift register is
disabled and the second shift register is enabled.

19. A liquid crystal display, comprising:

a substrate;

a pixel matrix comprising a plurality of pixels on the
substrate;

a data driver for outputting a plurality of pixel data signals
to the pixels; and

a gate driver, comprising classes of driving circuits
coupled to each other, for outputting a plurality of gate
pulses to sequentially drive the pixels, at least one of
the classes of driving circuits comprising:
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a shift register for outputting the gate pulse correspond-
ing to the class of driving circuit according to the
gate pulse outputted by a former class of driving
circuit;

a switch for controlling enable of the shift register
according to the gate pulse outputted by the former
class of driving circuit and the gate pulse outputted
by the class of driving circuit.

20. The liquid crystal display according to claim 19,
wherein the liquid crystal display comprises a timing con-
troller coupled to the gate driver, the shift register in a first
class of driving circuit outputs the corresponding gate pulse
according to a start pulse outputted by the timing controller.

21. The liquid crystal display according to claim 19,
wherein the at least one of the driving circuits further
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comprises a charge pump, coupled to the corresponding shift
register, for outputting a voltage amplifying signal according
to the gate pulse outputted by the former class of driving
circuit, and the corresponding shift register outputs the gate
pulse corresponding to the of the class of driving circuit
according to the voltage amplifying signal.

22. The liquid crystal display according to claim 19,
wherein the switches and the pixels are disposed on the
substrate.

23. The liquid crystal display according to claim 22,
wherein the switches and the pixels are all N-type transistors
or P-type transistors.
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