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SOURCE DRIVE CIRCUIT, LATCHABLE 
VOLTAGE LEVEL SHIFTER AND HIGH VOLTAGE 

FLIP-FLOP 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the priority bene?t of Tai 
Wan application serial no. 93105479, ?led on Mar. 3, 2004. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] This invention generally relates to a voltage level 
shifter, and more particularly to a latchable voltage level 
shifter With a high voltage ?ip-?op . 

[0004] 2. Description of Related Art 

[0005] The electronic circuits usually have to latch the 
data into the ?ip-?op according to the predetermined timing 
sequence and then shift the voltage level of the latched data 
for subsequent processing. The source drive circuit of the 
liquid crystal display (LCD) is one eXample. 

[0006] FIG. 1 is the block diagram of a traditional LCD 
source drive circuit. Referring to FIG. 1, the driver circuit 
is one of the source drive circuits in the LCD. After by the 
source drive circuit 100 processes the display data DATA, 
the source drive signal 151 Will be obtained. The source 
drive signal 151 Will be sent to one of the source channel of 
the LCD panel (not shoWn). The LCD panel receives the 
source drive signals from each source channel to display the 
image. 
[0007] Generally, to correctly latch the display data of the 
source channels, the line latch 100 Will latch the display data 
DATA according to the ?rst timing sequence DIO to obtain 
the display data 111. To make sure that the source drive 
circuit of each source channel can output the source drive 
signal 151 simultaneously, the prior art uses line latch 120 
to latch the display data 111 according to the timing 
sequence LD to obtain the display data 121; then the voltage 
level shifter 130 shifts the display data 121 With a loWer 
voltage level of to become the display data 131 With a higher 
voltage level. The D/A converter 140 converts the digital 
display data 121 to an analog source drive signal 141. To 
enhance the driving ability of the source drive signal 141, 
the operational ampli?er 150 ampli?es the source drive 
signal 141 and outputs the source drive signal 151. 

[0008] HoWever, When designing the traditional voltage 
level shifter, the designer has to consider the channel length/ 
Width ratio of the MOSFET. Because the drafting effect in 
the semiconductor manufacturing process is almost 
unavoidable, it becomes dif?cult to control the channel 
length/Width ratio. In addition, in the traditional design, the 
designer has to take the line latch and the voltage level 
shifter into account, Which causes that the source drive 
circuits of the LCD With multi-channels occupy more layout 
areas and thus increase the poWer consumption and the 
production cost. 

SUMMARY OF THE INVENTION 

[0009] The present invention is directed to a latchable 
voltage level shifter by using a simple circuit structure to 
integrate the data latch and the voltage level shifter so as to 
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reduce the production cost and the poWer consumption. The 
latchable voltage level shifter can use the transistor With any 
kind of channel length/Width ratio and thus Will not be 
affected by the drafting effect. 

[0010] The present invention is directed to a source drive 
circuit utiliZing the latchable voltage level shifter to drive 
the display panel. Further, because of the high repetition of 
the source drive circuits, the present invention can reduce 
the layout area and integrate the data latch into the voltage 
level shifter. Hence, it can reduce the production cost and 
increase the pro?t. 

[0011] The present invention is also directed to a high 
voltage ?ip-?op applied, for eXample, in a latchable voltage 
level shifter. 

[0012] The latchable voltage level shifter, according to an 
embodiment of the present invention, comprises: a voltage 
level shifter and a high voltage ?ip-?op. The voltage level 
shifter is adapted for receiving an original input signal and 
generating a high voltage signal according to a timing 
sequence of a ?rst phase control signal. The high voltage 
?ip-?op is coupled to the voltage level shifter and is adapted 
for receiving the high voltage signal and a second phase 
control signal. The high voltage ?ip-?op latches the high 
voltage signal according to a timing sequence of the second 
phase control signal and outputting a high voltage output 
signal. 

[0013] In an embodiment of the present invention, the ?rst 
phase control signal includes a ?rst clock signal and a 
second clock signal, and the voltage level shifter includes a 
loW voltage AND gate, an N-type transistor and a P-type 
transistor. The loW voltage AND gate is adapted for receiv 
ing the original input signal and the ?rst clock signal and 
performing an AND operation to output a synchroniZed loW 
voltage signal. The N-type transistor comprises a gate, a 
source and a drain. The N-type transistor is coupled to the 
loW voltage AND gate and a voltage shifter output terminal. 
The gate of the N-type transistor is adapted for receiving the 
synchroniZed loW voltage signal. The source is coupled to a 
ground and the drain coupled to the voltage shifter output 
terminal, Wherein the voltage shifter output terminal has a 
voltage level equal to that of the high voltage output signal. 
The P-type transistor comprises a gate, a source and a drain 
is provided. The gate of the P-type transistor is adapted for 
receiving the second clock signal. The source is coupled to 
a high voltage level and the drain is coupled to the voltage 
shifter output terminal. The ?rst clock signal and the second 
clock signal have a same period. 

[0014] In an embodiment of the present invention, the 
second phase control signal includes a third clock signal and 
a fourth clock signal; and the high voltage ?ip-?op includes 
a ?rst sWitch having a ?rst connecting terminal, a second 
connecting terminal and a control terminal; a second sWitch 
having a ?rst connecting terminal, a second connecting 
terminal and a control terminal, the control terminal of the 
second sWitch is coupled to the fourth clock signal, the ?rst 
connecting terminal of the second sWitch is coupled to the 
second connecting terminal of the ?rst sWitch; a ?rst high 
voltage inverter having an input terminal coupled to the 
second connecting terminal of the ?rst sWitch and having an 
output terminal outputting a ?rst output signal; and a second 
high voltage inverter having an input terminal coupled to the 
output terminal of the ?rst high voltage inverter and having 
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an output terminal coupled to the second connecting termi 
nal of the second sWitch and outputting a second output 
signal, Wherein the third clock signal and the fourth clock 
signal have a same period, and one of the ?rst output signal 
and the second output signal is the high voltage output 
signal. The control terminal of the ?rst sWitch is coupled to 
the third clock signal, the ?rst connecting terminal of the 
?rst sWitch is coupled to the voltage shifter output terminal. 
The ?rst sWitch is adapted for determining a coupling status 
betWeen the ?rst connecting terminal of the ?rst sWitch and 
the second connecting terminal of the ?rst sWitch according 
to the third clock signal. The second sWitch is adapted for 
determining a coupling status betWeen the ?rst connecting 
terminal of the second sWitch and the second connecting 
terminal of the second sWitch according to the fourth clock 
signal. 

[0015] In an embodiment of the present invention, the 
latchable voltage level shifter further comprises a capacitor, 
one terminal of the capacitor coupled to the voltage shifter 
output terminal, the other terminal of the capacitor coupled 
to the ground. 

[0016] According to an embodiment of the present inven 
tion, a source drive circuit is provided for driving a display 
panel. The display panel comprises a line latch, a latchable 
voltage level shifter, a digital-to-analog converter and ampli 
?er. The line latch is adapted for receiving a display data and 
a ?rst timing sequence signal and latching the display data 
according to the ?rst timing sequence signal and outputting 
an original input signal. The latchable voltage level shifter is 
coupled to the line latch, and is adapted for receiving the 
original input signal and a second timing sequence signal 
and shifting a voltage level of the original input signal 
according to the second timing sequence signal and output 
ting a high voltage output signal. The digital-to-analog 
converter is coupled to the latchable voltage level shifter, 
and is adapted for receiving the high voltage output signal 
and converting the high voltage output signal to output a ?rst 
drive signal corresponding to the high voltage output signal. 
The ampli?er is coupled to the digital-to-analog converter 
and the display panel, and is adapted for receiving the ?rst 
drive signal and enhancing a driving ability of the ?rst drive 
signal to output a second drive signal to drive the display 
panel. 

[0017] According to an embodiment of the present inven 
tion, a high voltage ?ip-?op is provided for receiving a high 
voltage signal, a ?rst clock signal and a second clock signal 
and latching the high voltage signal according to a timing 
sequence of the ?rst clock signal and the second clock 
signal, and outputting a ?rst output signal and a second 
output signal. The ?rst output signal and the second output 
signal have an opposite phase. In the present embodiment of 
the present invention, the high voltage ?ip-?op comprises a 
?rst sWitch, a second sWitch, a ?rst high voltage inverter and 
a second high voltage inverter. The ?rst sWitch comprises a 
?rst connecting terminal, a second connecting terminal, and 
a control terminal, Wherein the control terminal of the ?rst 
sWitch is coupled to the ?rst clock signal and the ?rst 
connecting terminal of the ?rst sWitch is coupled to the high 
voltage signal. The ?rst sWitch is adapted for determining a 
coupling status betWeen the ?rst connecting terminal of the 
?rst sWitch and the second connecting terminal of the ?rst 
sWitch according to the ?rst clock signal. The second sWitch 
comprises a ?rst connecting terminal, a second connecting 
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terminal and a control terminal, Wherein the control terminal 
of the second sWitch is coupled to the second clock signal, 
the ?rst connecting terminal of the second sWitch is coupled 
to the second connecting terminal of the ?rst sWitch. The 
second sWitch is adapted for determining a coupling status 
betWeen the ?rst connecting terminal of the second sWitch 
and the second connecting terminal of the second sWitch 
according to the second clock signal. The ?rst high voltage 
inverter comprises an input terminal coupled to the second 
connecting terminal of the ?rst sWitch and an output termi 
nal for outputting a ?rst output signal. The second high 
voltage inverter comprises an input terminal coupled to the 
output terminal of the ?rst high voltage inverter and an 
output terminal coupled to the second connecting terminal of 
the second sWitch and outputting a second output signal. The 
?rst clock signal and the second clock signal have a same 
period. 
[0018] According to an embodiment of the present inven 
tion, the data latch is integrated into the voltage level shifter. 
Therefore, a simpler circuit structure can be used to reduce 
the production cost and poWer consumption. The latchable 
voltage level shifter can fabricated With transistor regardless 
of channel length/Width ratio, and therefore latchable volt 
age level shifter is unaffected by the drafting effect. Accord 
ing to an embodiment of the present invention, the latchable 
voltage level shifter can also be applied in a source drive 
circuit to drive the display panel. Because the number of 
components of the source drive circuits is reduced, and 
therefore the layout area can be reduced and the data latch 
can be integrated into the voltage level shifter. Hence, the 
production cost can be reduced. 

[0019] The above is a brief description of some de?cien 
cies in the prior art and advantages of the present invention. 
Other features, advantages and embodiments of the inven 
tion Will be apparent to those skilled in the art from the 
folloWing description, accompanying draWings and 
appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is the block diagram of a traditional LCD 
source drive circuit. 

[0021] FIG. 2A is the block diagram of a latchable voltage 
level shifter in accordance With an embodiment of the 
present invention. 

[0022] FIG. 2B shoWs the timing sequence of the signals 
in FIG. 2A. 

[0023] FIG. 3A is the block diagram of a latchable voltage 
level shifter in accordance With another embodiment of the 
present invention. 

[0024] FIG. 3B shoWs the timing sequence of the signals 
in FIG. 3A. 

[0025] FIG. 4 is the block diagram of a LCD source drive 
circuit in accordance With an embodiment of the present 
invention. 

DESCRIPTION OF THE EMBODIMENTS 

[0026] When designing the traditional voltage level 
shifter, the designer has to consider the channel length/Width 
ratio of the MOSFET. Because the drafting effect in the 
semiconductor manufacturing process is almost unavoid 
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able, it is dif?cult to control the channel length/Width ratio. 
Hence, the present invention discloses an embodiment of a 
latchable voltage level shifter (i.e., dynamic voltage level 
shifter) for resolving/reducing the above problem. FIG. 2A 
is the block diagram of a latchable voltage level shifter in 
accordance With an embodiment of the present invention. 
FIG. 2B shoWs the timing sequence of the signals in FIG. 
2A. Referring to FIGS. 2A and 2B, the latchable voltage 
level shifter 200, for example, includes a voltage level 
shifter 210 and a high voltage ?ip-?op 220. The voltage 
level shifter 210, in this embodiment, can be constructed by 
using a traditional voltage level shifter (and thus Will not be 
described here) or by using the voltage level shifter 210 
shoWn in FIG. 2A. 

[0027] The voltage level shifter 210 includes a loW voltage 
AND gate, an N-type transistor N1 and a P-type transistor 
P1. The loW voltage AND gate receives the original input 
signal D and the ?rst clock signal V1, and determines 
Whether or not to output the original input signal D to the 
output terminal according to the timing sequence of the ?rst 
clock signal V1. The source of the N-type transistor N1 and 
the source of P-type transistor P1 are coupled to the ground 
level GNDA and the high voltage level VDDA respectively. 
The drains of the N-type transistor N1 and the P-type 
transistor P1 are coupled each other form an inverter struc 
ture. The gate of the transistor N1 is coupled to the output 
terminal of the loW voltage AND gate. The gate of the P-type 
transistor P1 is coupled to the second clock signal V2. 

[0028] The ?rst clock signal VI and the second clock 
signal V2 have the same period. By using the clock signals 
V1 and V2 to control the transistors N1 and P1, the tran 
sistors N1 and P1 Will be turned on in different periods. That 
is, the transistor P1 is turned on ?rst (at the same time the 
clock signal V1 Will turn off the transistor N1) so that the 
high voltage level VDDA Will charge the stray capacitor C1. 
Then the clock signal V1 controls the gate the transistor N1 
to receive the original input signal D (at the same time the 
transistor P1 is turned off) to obtain the high voltage signal 
P Which has the opposite phase With the original input signal 
D. The stray capacitor C1 can be implemented by a real 
capacitor and it Would have a better result. 

[0029] The high voltage signal P is connected to the input 
terminal of the high voltage ?ip-?op 220. The high voltage 
?ip-?op 220 can be a traditional high voltage ?ip-?op 
HDFF. The high voltage ?ip-?op HDFF latches input signal 
according to the third clock signal V3 and the fourth clock 
signal V4 and then outputs the ?rst output signal O and the 
second output signal OB. The output signals O and OB have 
the opposite phases. When the second clock signal input 
terminal CK2 of the high voltage ?ip-?op HDFF is coupled 
to the loW voltage level GNDA, it Works as a D-type 
?ip-?op. The clock signal V3 is coupled to the ?rst clock 
signal input terminal CK1 of the high voltage ?ip-?op 
HDFF. As shoWn in FIG. 2B, the voltage level of the high 
voltage P is at VDDA at time t1; the clock signal V3 changes 
from loW voltage level GNDA to high voltage level VDDA; 
the high voltage ?ip-?op HDFF rising edge triggers so that 
the output signals OB and O change to high voltage level 
VDDA and to loW voltage level GNDA respectively. At time 
t2, the high voltage ?ip-?op HDFF rising edge is triggered 
and the output signals OB and O do not change. At time t3, 
the voltage level of the high voltage signal P is at GNDA; 
the high voltage ?ip-?op HDFF rising edge is triggered so 
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that the output signals OB and O change to a loW voltage 
level GNDA and a high voltage level VDDA respectively. At 
time t4, the high voltage ?ip-?op HDFF rising edge is 
triggered and the output signals O and OB do not change. 

[0030] The above high voltage ?ip-?op 220 can be imple 
mented by other Ways as Well. Hereinafter, another embodi 
ment Will be illustrated to implement the high voltage 
?ip-?op. FIG. 3A is the block diagram of a latchable voltage 
level shifter in accordance With another embodiment of the 
present invention. FIG. 3B shoWs the timing sequence of the 
signals in FIG. 3A. Referring to FIGS. 3A and 3B, the 
latchable voltage level shifter 300 for eXample includes a 
voltage level shifter 310 and a high voltage ?ip-?op 320. 
The voltage level shifter 310 in this embodiment is the same 
as that in the above embodiment and thus Will not be 
described herein. 

[0031] The high voltage ?ip-?op 320 in this embodiment 
includes a ?rst sWitch SW1, a second sWitch SW2, a ?rst 
high voltage inverter INV2 and a second high voltage 
inverter INV2. The ?rst sWitch SW1 and the second sWitch 
SW2 depend on the third clock signal V3 and the fourth 
clock signal V4 to determine their connection status respec 
tively. In this embodiment, tWo N-type transistors can pro 
vide the functions of the ?rst sWitch SW1 and the second 
sWitch SW2. 

[0032] The timing sequence for the latchable voltage level 
shifter 300 is shoWn in FIG. 3B. The original input signal D 
at time t1 changes to high level; the second clock signal V2 
in a form of periodic signal inputs a negative pulse With a 
Width of TW1; the voltage level of the high voltage signal P 
becomes at the high voltage level VDDA at the time because 
the transistor P1 is on. At time t2, the ?rst clock signal V1 
inputs a positive pulse With a Width of TW2; the voltage level 
of the clock signal V4 changes to the loW voltage level 
GNDA at the time of turning off the second sWitch SW2; the 
transistor N1 Will be turned on because of the original input 
signal D; hence the voltage level of the high voltage signal 
P changes to the loW voltage level GNDA. At time t3, the 
third clock signal V3 inputs a positive pulse With a Width of 
TW3; the transistor N1 and the ?rst sWitch SW1 are main 
tained on; hence the high voltage signal P passes through the 
?rst high voltage inverter INV1 to obtain a high voltage 
output signal O (the voltage level changes to the high 
voltage level VDDA.) At time t4, the sWitch SW1 is turned 
off; although the original input signal D changes to a loW 
level, it Will not affect the high voltage output signal O. At 
the time the clock signal V4 changes to the high voltage 
level VDDA, it turns the sWitch SW2 on; the high voltage 
output signal OB makes the ?ip-?op latch the data. 

[0033] Likewise, at time t5, the second clock signal V2 in 
a form of periodic signal inputs a negative pulse; the voltage 
level of the high voltage signal P changes to the high voltage 
level VDDA at the time because the transistor P1 is on. At 
time t6, the clock signal V3 inputs a positive pulse; at this 
time the transistor N1 and the sWitch SW1 are maintained 
on; hence the high voltage signal P passes through the ?rst 
high voltage inverter INV1 to obtain a high voltage output 
signal O (the voltage level changes to the[]loW voltage 
level GNDA.) At time t7, the original input signal D is 
rendered high; the second clock signal V2 in a form of 
periodic signal inputs a negative pulse; the voltage level of 
the high voltage signal P changes to the high voltage level 
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VDDA at this time because the transistor P1 is on. At time 
t8, the ?rst clock signal V1 inputs a positive pulse; the 
transistor N1 is turned on because of the original input signal 
D; hence the voltage level of the high voltage signal P 
changes to the loW voltage level GNDA. At time t9, the 
clock signal V3 inputs a positive pulse; at this time the 
transistor N1 and the sWitch SW1 are maintained on; hence 
the high voltage signal P passes through the ?rst high 
voltage inverter INV1 to obtain a high voltage output signal 
O (the voltage level becomes at the high voltage level 
VDDA.) In this embodiment, the clock signals V1, V2, V3, 
and V4 are synchronized periodical signals. 

[0034] In addition, When designing the traditional source 
drive circuit of the display panel, the designer has to 
consider the channel length/Width ratio of the MOSFET, 
Which causes the voltage level shifters of the source drive 
circuits occupy a considerably large area. To resolve this 
problem, the present invention further discloses another 
embodiment by taking the LCD panel as an example. By 
utiliZing the latchable voltage level shifter in the source 
drive circuit of the LCD panel, the present invention can 
reduce the layout area and the production cost. 

[0035] FIG. 4 is the block diagram of a LCD source drive 
circuit in accordance With an embodiment of the present 
invention. Referring to FIG. 4, the source drive circuit 400 
in FIG. 4 is one of the source drive circuits in the LCD. After 
the source drive circuit 400 processes the display data 
DATA, the source drive signal 441 is obtained. The source 
drive signal 441 is sent to one of the source channel of the 
LCD panel (not shoWn). The LCD panel receives the source 
drive signals from each source channel to display the image. 

[0036] To correctly latch the display data of the source 
channels, the line latch 400 latches the display data DATA 
according to the ?rst timing sequence DIO to obtain the 
original input signal D. To make sure that the source drive 
circuit of each source channel can output the source drive 
signal 441 simultaneously, it can use the latchable voltage 
level shifter 420 to latch the original input signal D accord 
ing to the timing sequence LD and to shift the voltage level 
of the original input signal D to obtain a high voltage signal 
O. The D/A converter 430 converts the digital high voltage 
signal O to an analog source drive signal 431. To enhance 
the driving ability of the source drive signal 431, the 
operational ampli?er 440 ampli?es the source drive signal 
431 and outputs the source drive signal 441. 

[0037] In this embodiment, the latchable voltage level 
shifter 420 can be implemented by using the latchable 
voltage level shifter 200 (in FIG. 2A) or the latchable 
voltage level shifter 300 (in FIG. 3A), and thus a detailed 
description thereof Will not be repeated again. The second 
timing sequence LD includes the clock signals V1, V2, V3, 
and V4. 

[0038] The above description provides a full and complete 
description of the preferred embodiments of the present 
invention. Various modi?cations, alternate construction, and 
equivalent may be made by those skilled in the art Without 
changing the scope or spirit of the invention. Accordingly, 
the above description and illustrations should not be con 
strued as limiting the scope of the invention Which is de?ned 
by the folloWing claims. 
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What is claimed is: 
1. A latchable voltage level shifter, comprising: 

a voltage level shifter, for receiving an original input 
signal and generating a high voltage signal according to 
a timing sequence of a ?rst phase control signal; and 

a high voltage ?ip-?op, coupled to said voltage level 
shifter, for receiving said high voltage signal and a 
second phase control signal, said high voltage ?ip-?op 
latching said high voltage signal according to a timing 
sequence of said second phase control signal and 
outputting a high voltage output signal. 

2. The latchable voltage level shifter of claim 1, Wherein 
said ?rst phase control signal includes a ?rst clock signal and 
a second clock signal, and said voltage level shifter includes: 

a loW voltage AND gate, for receiving said original input 
signal and said ?rst clock signal and performing an 
AND operation to output a synchroniZed loW voltage 
signal; 

an N-type transistor having a gate, a source and a drain, 
coupled to said loW voltage AND gate and a voltage 
shifter output terminal, Wherein the gate is adapted for 
receiving said synchroniZed loW voltage signal, the 
source is coupled to a ground, the drain coupled to said 
voltage shifter output terminal, Wherein said voltage 
shifter output terminal comprises a voltage level equal 
to that of said high voltage output signal; and 

a P-type transistor, having a gate for receiving said second 
clock signal, a source coupled to a high voltage level 
and a drain coupled to said voltage shifter output 
terminal; 

Wherein said ?rst clock signal and said second clock 
signal have a same period. 

3. The latchable voltage level shifter of claim 1, Wherein 
said second phase control signal includes a third clock signal 
and a fourth clock signal, and said high voltage ?ip-?op 
includes: 

a ?rst sWitch having a ?rst connecting terminal, a second 
connecting terminal, and a control terminal, said con 
trol terminal of said ?rst sWitch being coupled to said 
third clock signal, said ?rst connecting terminal of said 
?rst sWitch being coupled to said voltage shifter output 
terminal, said ?rst sWitch determining a coupling status 
betWeen said ?rst connecting terminal of said ?rst 
sWitch and said second connecting terminal of said ?rst 
sWitch according to said third clock signal; 

a second sWitch having a ?rst connecting terminal, a 
second connecting terminal, and a control terminal, 
said control terminal of said second sWitch being 
coupled to said fourth clock signal, said ?rst connecting 
terminal of said second sWitch being coupled to said 
second connecting terminal of the ?rst sWitch, said 
second sWitch determining a coupling status betWeen 
said ?rst connecting terminal of said second sWitch and 
said second connecting terminal of said second sWitch 
according to said fourth clock signal; 

a ?rst high voltage inverter having an input terminal 
coupled to said second connecting terminal of said ?rst 
sWitch and having an output terminal outputting a ?rst 
output signal; and 
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a second high voltage inverter having an input terminal 
coupled to said output terminal of said ?rst high voltage 
inverter and having an output terminal coupled to said 
second connecting terminal of said second sWitch and 
outputting a second output signal; 

Wherein said third clock signal and said fourth clock 
signal have a same period, and one of said ?rst output 
signal and said second output signal is said high voltage 
output signal. 

4. The latchable voltage level shifter of claim 3, Wherein 
said ?rst sWitch is an N-type transistor. 

5. The latchable voltage level shifter of claim 3, Wherein 
said second sWitch is an N-type transistor. 

6. The latchable voltage level shifter of claim 1, further 
comprising a capacitor, one terminal of said capacitor being 
coupled to said voltage shifter output terminal, the other 
terminal of said capacitor being coupled to said ground. 

7. The latchable voltage level shifter of claim 1, Wherein 
said ?rst phase control signal and said second phase control 
signal have a same period. 

8. A source drive circuit for driving a display panel, 
comprising: 

a line latch, for receiving a display data and a ?rst tirning 
sequence signal, said line latch latching said display 
data according to said ?rst tirning sequence signal and 
outputting an original input signal; 

a latchable voltage level shifter, coupled to said line latch, 
for receiving said original input signal and a second 
tirning sequence signal, said latchable voltage level 
shifter shifting a voltage level of said original input 
signal according to said second tirning sequence signal 
and outputting a high voltage output signal; 

a digital-to-analog converter, coupled to said latchable 
voltage level shifter, for receiving said high voltage 
output signal and converting said high voltage output 
signal to output a ?rst drive signal corresponding to 
said high voltage output signal; and 

an arnpli?er, coupled to said digital-to-analog converter 
and said display panel, for receiving said ?rst drive 
signal and enhancing a driving ability of said ?rst drive 
signal to output a second drive signal to drive said 
display panel. 

9. The source drive circuit of claim 8, Wherein said second 
tirning sequence signal includes a ?rst phase control signal 
and a second phase control signal, said latchable voltage 
level shifter including: 

a voltage level shifter, for receiving said original input 
signal and generating a high voltage signal according to 
a timing sequence of said ?rst phase control signal; and 

a high voltage ?ip-?op, coupled to said voltage level 
shifter, for receiving said high voltage signal and said 
second phase control signal, said high voltage ?ip-?op 
latching said high voltage signal according to a timing 
sequence of said second phase control signal and 
outputting said high voltage output signal. 

10. The source drive circuit of claim 9, Wherein said ?rst 
phase control signal includes a ?rst clock signal and a 
second clock signal, and said voltage level shifter includes 

a loW voltage AND gate, for receiving said original input 
signal and said ?rst clock signal and performing an 
AND operation to output a synchroniZed loW voltage 
signal; 
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an N-type transistor, coupled to said loW voltage AND 
gate and a voltage shifter output terminal, said N-type 
transistor having a gate for receiving said synchroniZed 
loW voltage signal, a source coupled to a ground, a 
drain coupled to said voltage shifter output terminal, 
said voltage shifter output terminal having a voltage 
level equal to that of said high voltage output signal; 
and 

a P-type transistor having a gate receiving said second 
clock signal, a source coupled to a high voltage level 
and a drain coupled to said voltage shifter output 
terminal; 

Wherein said ?rst clock signal and said second clock 
signal have a same period. 

11. The source drive circuit of claim 9, Wherein said 
second phase control signal includes a third clock signal and 
a fourth clock signal, and said high voltage ?ip-?op 
includes: 

a ?rst sWitch having a ?rst connecting terminal, a second 
connecting terminal, and a control terminal, said con 
trol terminal of said ?rst sWitch being coupled to said 
third clock signal, said ?rst connecting terminal of said 
?rst sWitch being coupled to said voltage shifter output 
terminal, said ?rst sWitch determining a coupling status 
betWeen said ?rst connecting terminal of said ?rst 
sWitch and said second connecting terminal of said ?rst 
sWitch according to said third clock signal; 

a second sWitch having a ?rst connecting terminal, a 
second connecting terminal, and a control terminal, 
said control terminal of said second sWitch being 
coupled to said fourth clock signal, said ?rst connecting 
terminal of said second sWitch being coupled to said 
second connecting terminal of the ?rst sWitch, said 
second sWitch determining a coupling status betWeen 
said ?rst connecting terminal of said second sWitch and 
said second connecting terminal of said second sWitch 
according to said fourth clock signal; 

a ?rst high voltage inverter having an input terminal 
coupled to said second connecting terminal of said ?rst 
sWitch and having an output terminal outputting a ?rst 
output signal; and 

a second high voltage inverter having an input terminal 
coupled to said output terminal of said ?rst high voltage 
inverter and having an output terminal coupled to said 
second connecting terminal of said second sWitch and 
outputting a second output signal; 

Wherein said third clock signal and said fourth clock 
signal have a same period, and one of said ?rst output 
signal and said second output signal is said high voltage 
output signal. 

12. The source drive circuit of claim 11, Wherein said ?rst 
sWitch is an N-type transistor. 

13. The source drive circuit of claim 11, Wherein said 
second sWitch is an N-type transistor. 

14. The source drive circuit of claim 9, further comprising 
a capacitor, one terminal of said capacitor being coupled to 
said voltage shifter output terminal, the other terminal of 
said capacitor being coupled to said ground. 

15. The source drive circuit of claim 9, Wherein said ?rst 
phase control signal and said second phase control signal 
have a same period. 
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16. The source drive circuit of claim 8, wherein said said second connecting terminal of said ?rst sWitch, 
display panel is a liquid crystal display panel. said second sWitch determining a coupling status 

17- A high voltage ?ip-?op fOf receiving a high voltage betWeen said ?rst connecting terminal of said second 
signal, a ?rst clock signal, and a second clock signal, said sWitch and said second connecting terminal of said 
high Voltage ?rP'?OP latching said high Voltage signal second sWitch according to said second clock signal; 
according to a timing sequence of said ?rst clock signal and 
said second clock signal and outputting a ?rst output signal a ?rst high voltage inverter having an input terminal 
and a second output signal, said ?rst output signal and said coupled to said second connecting terminal of said ?rst 
second output signal having an opposite phase, said high sWitch and having an output terminal outputting a ?rst 
voltage ?ip-?op cornprising: output signal; and 

a ?rst sWitch having a ?rst connecting terminal, a second a Second high Voltage inverter having an input terminal 
Connecting terminal, and a Control terr?r?ar said Corl- coupled to said output terminal of said ?rst high voltage 
trot terminal or said ?rst sWrtC? being coupled to said inverter and having an output terminal coupled to said 
?rst clock signal, said ?rst Connecting terminal or said second connecting terminal of said second sWitch and 
?rst sWitch being coupled to said high voltage signal, outputting a Second Output Signal; 
said ?rst sWitch determining a coupling status betWeen 
said ?rst connecting terminal of said ?rst sWitch and wherein said ?rst Clock signal and said second Clock 
said second connecting terminal of said ?rst sWitch Signal have 21 Same PGIiOd 
according to Said ?rst CIOCk Signal; 18. The high voltage ?ip-?op of claim 17, Wherein said 

a second sWitch having a ?rst connecting terminal, a ?rst SWltCh IS an N'type translstor' 
second connecting terminal, and a control terrninal, 19~ The high Voltage ?rP'?OP or claim 17> wherein said 
said control terminal of said second sWitch being second switch is an N'type transistor 
coupled to said second clock signal, said ?rst connect 
ing terminal of said second sWitch being coupled to * * * * * 


