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A source driver circuit and method for use in a thin film
transistor liquid crystal display that can reduce the slew rate
of color data includes a data latching unit for receiving and
storing color data in response to a main clock signal, and
outputting the stored color data in response to a predeter-
mined first control signal; a switching buffering unit for
receiving the color data output from the data latching unit,
and applying the color data to a panel in response to a
predetermined second control signal; and an output control-
ler for generating the first and second control signals in
response to the main clock signal, a polarity inversion signal
that controls the polarity of voltage of the color data output
to the panel, and the first clock signal. According to the
source driver circuit and method, the slew rate of the color
data, which is to be applied to a panel, can be reduced using
the existing signals, without additionally making signals at
the outside of a semiconductor chip. Also, in this source
driver circuit, a switching current caused by the switching of
a shift register and an output buffer at once is reduced, and
the size of a driving transistor that is used to reduce the slew
rate of color data can be reduced, thereby reducing power

(51) Inte CL7 s G09G 3/36 consumption and the resulting size of the chip.
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FIG. 1 (PRIOR ART)

PANFL |16
l 0 /100
| | X —YDATA |
| |
| POL—~] OUIPUT BUFFER 150 |
| * |
| |
| |
| |
| VGMA = DECODFR —140
i |
| |
l |
| CLK1—= SECOND DATA LATCH }—130 |
| |
: |
| |
| |
| DATA —~= FIRST DATA LATCH |—120 !
| l |
| |
] ]
! |
| MCLK—-={  SHIFT REGISTER _ |—110 |
L ;
FIG. 2 (PRIOR ART)
ool ] |
|
CLK1 11 1 1 I 1 1
] : | l o
| ] | / L VCOM=VCC /2
YDATA ‘*\___y’ -. : i '
N — s
SN

}.——{ THORIZONTAL



US 2003/0160752 Al

Patent Application Publication Aug. 28, 2003 Sheet 2 of 8

FIG. 3

O (]
()] ¢ @]
M3 ~
F————————————-- Lo m e .g. ||||||||| A
1 — 1 _ I
o 1 (@] - (] O | | e} o <O |
™~ _.A|n w0 O Tg) <t | M o — I
M i <« ™ [al N M | ™M M N |
LA m = r w ro m _
I > <C _ W _
“..ml |w| W e _
1 ! i |
1 T v 9 PHU al
| L | _A et L |
| _.Plb L | I3 <C — |
| W rUr m [ _A 3 w _
— | | | P
L _ wn m [l __Aln M m |
pad _ — L Ol 1+ "1 3 = xl !
a _ o o | e —f
_ — s Oy | Z = ==
! > 5 L 11O g ==
e S B 4 i
| = — i Ll I
| ! _ _
| i _
| ] I _ I
| 1 _ I
b P _ Cod D J
I K
A < = <C —J
w = oz — O
= z 5 = =
— > o
(D) ]
o
=
>
un n <o
Oy —] —
(@] N Um
o =
M S
— «
'®) _
Pﬁ CH



US 2003/0160752 Al

Patent Application Publication Aug. 28, 2003 Sheet 3 of 8

FIG. 4

o~ N
/ /
) )
O O
=> >
I j i |
= ! = _
O i O |
O &)
- \\ = \;
N
.(H\_HILHn Y S \..\..||_I\\\
[ !
l {
_ L
—__ __ ) S S P
= -
A CTTE T TIEISI !
I _
[ _
-_—c__C L2 N N ——t——
]
|
“
| S WU S J— -
o T
B i =cfuialnt Retiated Rty
I |
I 1
= ! L
e =L
e IIIIICAL _
[ {
i |
= “ J
)l ____ —
n||....ﬂnu|Hr_.|||.“k !
w o <C
e 5 49 S =3
o ¥ o a-
= = m
QO (@D ] <



LA12

US 2003/0160752 Al

LS1410

LG

A1ON

¢S1419

Patent Application Publication Aug. 28, 2003 Sheet 4 of 8

10d



Patent Application Publication Aug. 28,2003 Sheet 5 of 8 US 2003/0160752 A1

FIG. 6
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FIG. 8
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FIG. 9
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FIG. 10
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SOURCE DRIVER CIRCUIT OF THIN FILM
TRANSISTOR LIQUID CRYSTAL DISPLAY FOR
REDUCING SLEW RATE, AND METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims priority
to Korean Patent Application No. 2002-9732, filed Feb. 23,
2002, the contents of which are incorporated herein by
reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a thin film transis-
tor liquid erystal display (LCD), and more particularly, to a
source driver circuit for use in a thin film transistor LCD,
which is capable of reducing the slew rate of color data.

[0004] 2. Description of the Related Art

[0005] In general, a liquid crystal display (LCD) includes
a gate driver that actuates gate lines of a panel, and a source
driver that actuates source lines of the panel. The LCD
displays an image, or screen, on the panel by applying high
voltage to the panel with the gate driver to cause an electric
current to flow through the panel, and then applying a
gradient voltage, which is a signal output from a source
driver, and indicates the color of an image, to each source
line with the source driver.

[0006] More specifically, the source driver receives color
data of 6 bits per pixel, which is to be displayed on the panel,
from a processor. Then, color data corresponding to a pixel
of a gate line of the panel is input to and latched in the source
driver. After the color data for each gate line of the panel is
latched, the latched color data is multiplexed into color data
for each pixel and then voltages for displaying color are
simultaneously applied to the lines of the panel. At this time,
the gate driver applies high voltage to only one gate line and
turns on a transistor so as to store color data, which has been
applied to the source line, in a corresponding gate line. As
a result, each of the voltages for displaying colors are stored,
thereby displaying a color for each pixel.

[0007] FIG. 1 is a block diagram of a source driver circuit
100 of a conventional thin film transistor LCD, and FIG. 2
is a timing diagram of the operation of the source driver
circuit 100 of FIG. 1.

[0008] Referring to FIG. 1, the conventional source driver
circuit 100 includes a shift register 110, a first data latch 120,
a second data latch 130, a decoder 140 and an output buffer
150. The shift register 110 receives a main clock signal
MCLK and applies it to the first data latch 120. In response
to the main clock signal MCLK, color data DATA is input to,
and latched by, the first data latch 120. The second latch 130
receives the color data DATA from the first data latch 120,
and outputs it in response to a first clock signal CLK1. The
decoder 140 receives the color data DATA output from the
second latch 130 and causes the color data DATA to main-
tain a normal voltage level in response to a voltage control
signal VGMA. The output buffer 150 receives the color data
DATA having a normal voltage level, inverts the polarity of
color data YDATA in response to a polarity inversion signal

1. Field of the Invention
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POL, which indicates whether the voltage level of the color
DATA is higher or lower than a predetermined reference
voltage, and outputs the color data YDATA to a panel 160.

[0009] Here, the slew rate of the color data YDATA, which
is output from the buffer 150 in the source driver circuit 100,
is one of the primary factors that determine the quality of an
image. In particular, since a panel of an ultra extended
graphics array (UXGA) grade has a horizontal synchroni-
zation period of 13-15 us at maximum, it is difficult to
produce an image of good quality in the event that the slew
rate of the color data YDATA is more than 3 us.

[0010] The slew rate of the color data YDATA output from
the output buffer 150 is limited by the large load of the panel
160. The color data YDATA output from the output buffer
150 cannot be in the square wave form because of the
resistance or capacitance of the panel external to the source
driver circuit 100.

[0011] Referring to FIG. 2, the color data YDATA output
from the output buffer 150 is output in response to a first
clock signal CLK1. Here, it is noted that the polarity of the
color data YDATA changes with respect to a reference
voltage VCOM whenever the phase of a polarity inversion
signal POL changes.

[0012] The color data YDATA is output in response to the
first clock signal CLK1. The first clock signal CLK1 is a
signal applied to the second data latch 130. Thus, the slew
rate of the color data YDATA contains information with
respect to the time required for the second data latch 130 to
move data to the output buffer 150. FIG. 2 reveals that if the
color data YDATA has a long slew rate, the output curve of
the color data YDATA changes to a certain degree. Accord-
ingly, an increase in the slew rate results in an increase in
power consumption in the source driver circuit. In addition,
the characteristics of the panel 160 of FIG. 1, having high
load and definition, can become unstable,

SUMMARY OF THE INVENTION

[0013] To address the above-described limitations, it is a
first object of the present invention to provide a source driver
circuit capable of reducing the slew rate of color data by
applying the color data to an output buffer before receiving
a signal that provides a command for applying the color data
to a panel.

[0014] Tt is a second object of the present invention to
provide a method of adjusting the slew rate of color data by
applying the color data to an output buffer before receiving
a signal that provides a command for applying the color data
to a panel.

[0015] Accordingly, to achieve an aspect of the first
object, there is provided a source driver circuit for use in a
thin film transistor liquid crystal display (LCD), the source
driver circuit including a data latching unit for receiving and
storing color data in response to a main clock signal, and
outputting the stored color data in response to a first control
signal; a switching buffering unit for receiving the color data
output from the data latching unit, and applying the color
data to a panel in response to a second control signal; and an
output controller for generating the first and second control
signals in response to the main clock signal, a polarity
inversion signal that controls the polarity of voltage of the
color data output to the panel, and the first clock signal.
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[0016] Preferably, the first control signal is activated in
response to a rising edge or falling edge of the polarity
inversion signal whenever the phase of the polarity inversion
signal is inverted, and the first clock signal is output as the
first control signal when the phase of the polarity inversion
signal does not change.

[0017] Preferably, the second control signal is deactivated
in response to a rising edge or falling edge of the polarity
inversion signal whenever the phase of the polarity inversion
signal is inverted, activated in response to a rising edge of
the first clock signal, and maintained at the same level when
the phase of the polarity inversion signal does not change.

[0018] Preferably, the output controller includes a delayer
for receiving the polarity inversion signal in response to the
main clock signal, and delaying and outputting the polarity
inversion signal for a predetermined time; a first control
signal generator for receiving the polarity inversion signal in
response to the first clock signal, generating the first control
signal that is activated whenever the phase of the polarity
inversion signal is inverted, and outputting the first clock
signal as the first control signal when the phase of the
polarity inversion signal does not change; and a second
control signal generator for receiving the polarity inversion
signal, a signal output from the delayer, and a delayed first
clock signal, and generating the second control signal that is
deactivated in response to a rising edge or falling edge of the
polarity inversion signal, activated in response to a rising
edge of the first clock signal, and maintained at the same
level when the phase of the polarity inversion signal does not
change.

[0019] Preferably, the second control signal generator
further includes a delay clock unit that receives the first
clock signal in response to the main clock signal, delays the
first clock signal for a predetermined time, and outputs it as
a delayed first clock signal.

[0020] Preferably, the delayer includes a plurality of flip
flops.
[0021] Preferably, the first control signal generator

includes first and second flip flops for receiving the polarity
inversion signal in response to the first clock signal, and
delaying and outputting the polarity inversion signal; a
second X-OR means for receiving outputs of the first and
second flip flops and performing an X-OR operation on
them; a second inverter for inverting and outputting an
output of the second X-OR means; an AND means for
performing an AND operation on an output of the second
inverter and the first clock signal; a third X-OR means for
performing an X-OR operation on a signal that is an inverted
signal of the inverted output of the first flip flop of the
delayer, and a signal output from the third flip flop; and an
OR means for performing an OR operation on the outputs of
the third X-OR means and the AND means, and outputting
the result as the first control signal.

[0022] Preferably, the second control signal generator
includes a first X-OR means for receiving the polarity
inversion signal and a signal output from the delayer, and
performing an X-OR operation on them; an SR latch for
receiving and outputting an output of the first X-OR means
and the delayed first clock signal; and a first inverter for
inverting an output of the SR latch and outputting it as the
second control signal.

Aug. 28, 2003

[0023] To achieve another aspect of the first object, there
is provided a source driver circuit for use in a thin film
transistor LCD, the source driver circuit including a data
latching unit for receiving and storing color data in response
to a main clock signal, and outputting the stored color data
in response to a first control signal; and a switch buffering
unit for receiving the color data output from the data latching
unit, and applying the color data to a panel in response to a
second control signal.

[0024] Preferably, the first control signal is generated in
response to the main clock signal, a polarity inversion signal
that controls the polarity of voltage of the color data, and a
first clock signal, and activated for a predetermined time in
response to a rising edge or falling edge whenever the phase
of the polarity inversion signal is inverted, and the first clock
signal is output as the first control signal when the phase of
the polarity inversion signal does not change. Preferably, the
second control signal is generated in response to the main
clock signal, the polarity inversion signal that controls the
polarity of the voltage of the color data input to the panel,
and the first clock signal; deactivated in response to a rising
edge or falling edge of the polarity inversion signal when-
ever the phase of the polarity inversion signal is inverted,
activated in response to a rising edge of the first clock signal;
and maintained at the same level when the phase of the
polarity inversion signal does not change.

[0025] To achieve still another aspect of the first object,
there is provided a source driver circuit for use in a thin film
transistor LCD, the source driver circuit including a first data
latch for receiving and storing color data in response to a
main clock signal; a second data latch for receiving and
storing the color data output from the first data latch, and
outputting the stored color data in response to a first control
signal; a decoder for decoding each color data output from
the second data latch to indicate constant voltage in response
to a voltage control signal; an output buffer for receiving,
buffering and outputting the color data output from the
decoder; an output switch for applying or confining the color
data, which is output from the output buffer, to or from a
panel in response to a second control signal; and an output
controller for generating the first and second control signals
in response to the main clock signal, a polarity inversion
signal that controls the polarity of the voltage of the color
data, and a first clock signal.

[0026] Preferably, the second control signal generator
further includes a delay clock unit for receiving the first
clock signal in response to the main clock signal, delaying
the first clock signal, and outputting it as the delayed first
clock signal.

[0027] Preferably, the delayer includes a plurality of flip
flops.
[0028] Preferably, the first control signal generator

includes first and second flip flops for receiving, delaying
and outputting the polarity inversion signal in response to
the first clock signal; a second X-OR means for receiving
signals output from the first and second flip flops, and
performing an X-OR operation on these signals; a second
inverter for inverting and outputting an output of the second
X-OR means; an AND means for performing an AND
operation on an output of the second inverter and the first
clock signal; a third X-OR means for performing an X-OR
operation on a signal that is an inverted signal of the inverted
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output of the first flip flop among the flip flops of the delayer,
and a signal output from the third flip flop; and an OR means
for performing an OR operation on outputs of the third
X-OR means and the AND means, and outputting the result
as the first control signal.

[0029] Preferably, the second control signal generator
includes a first X-OR means for receiving the polarity
inversion signal and a signal output from the delayer, and
performing an X-OR operation on these signals; an SR latch
for receiving an output from the first X-OR means and the
delayed first clock signal and outputting the output from the
first X-OR means; and a first inverter for inverting an output
of the SR latch and outputting the result as the second
control signal.

[0030] To achieve the second object, there is provided a
method of adjusting the slew rate of color data applied to a
panel from a source driver circuit for use in a thin film
transistor LCD, the method including (a) receiving and
storing color data in response to a main clock signal, and
outputting the stored color data in response to a first control
signal; and (b) receiving the output color data, and applying
the color data to a panel in response to a second control
signal.

[0031] Preferably, step (a) includes (al) receiving and
storing the color data in response to the main clock signal;
(a2) generating the first control signal in response to the
main clock signal, a polarity inversion signal that controls
the polarity of the voltage of the color data, and a first clock
signal; and (a3) outputting the color data in response to the
first control signal. Preferably, step (a2) includes (a21)
receiving the polarity inversion signal in response to the first
clock signal, and performing an X-OR operation on two
signals obtained by delaying the polarity inversion signal for
different times; (a22) inverting and outputting the result of
step (a21); (a23) performing an AND operation on the result
of step (a22) and the first clock signal; (a24) receiving the
polarity inversion signal in response to the main clock
signal, and performing an X-OR operation on two signals
obtained by delaying the polarity inversion signal for dif-
ferent times; and (a25) generating the first control signal by
performing an OR operation on the results of steps (a23) and
(a24).

[0032] Preferably, step (b) includes (b1) receiving the
output color data, and decoding each of the color data to
indicate constant voltage; (b2) receiving, buffering and
outputting the decoded color data; (b3) generating the sec-
ond control signal in response to the main clock signal, the
polarity inversion signal that controls the polarity of voltage
of the color data, and the first clock signal; and (b4) applying
the color data to the panel in response to the second control
signal.

[0033] As described above, in a source driver circuit and
a method of reducing the slew rate of color data according
to the present invention, the slew rate of the color data,
which is to be applied to a panel, can be reduced using the
existing signals, without additionally making signals at the
outside of a semiconductor chip. Also, in this source driver
circuit, a switching current caused by the switching of a shift
register and an output buffer at once is reduced, and the size
of a driving transistor that is used to reduce the slew rate of
color data can be reduced, thereby reducing power consump-
tion and the size of a chip.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0034] The above objects and advantages of the present
invention will become more apparent by describing in detail
preferred embodiments thereof with reference to the
attached drawings in which:

[0035] FIG. 1 is a block diagram of a conventional source
driver circuit for use in a thin film transistor liquid crystal
display (LCD);

[0036] FIG. 2 is a timing diagram for explaining the
operation of the source driver circuit of FIG. 1;

[0037] FIG. 3 is a block diagram of a source driver circuit
for use in a thin film transistor LCD according to the present
invention;

[0038] FIG. 4 is a timing diagram for explaining the
operation of the source driver circuit of FIG. 3;

[0039] FIG. 5 is a circuit diagram of the output controller
of FIG. 3;
[0040] FIG. 6 is a flow diagram of a method of adjusting

the slew rate of color data applied to a panel in the first
embodiment of a source driver circuit for use in a thin film
transistor LCD;

[0041] FIG. 7 is a flow chart of step 610 of FIG. 6;
[0042] FIG. 8 is a flow chart of step 720 of FIG. 7;
[0043] FIG. 9 is a flow chart of step 620 of FIG. 6; and
[0044] FIG. 10 is a flow chart of step 930 of FIG. 9.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0045] Hereinafter, a first embodiment of a source driver
circuit 300 for use in a thin film transistor liquid crystal
display (LCD) according to the present invention will be
described with reference to FIGS. 3 through 5. The source
driver circuit 300 includes a data latching unit 380, a switch
buffering unit 390 and an output controller 395.

[0046] The data latching unit 380 receives and stores color
data DATA in response to a main clock signal MCLK, and
outputs the stored color data DATA in response to a prede-
termined first signal CTRLSI.

[0047] The switch buffering unit 390 receives the color
data DATA output from the data latching unit 380, and
applies the color data DATA to a panel 370 in response to a
predetermined second signal CTRLS2.

[0048] The output controller 395 generates the first and
second signals CTRLS1 and CTRLS2 in response to the
main clock signal MCLK, a polarity inversion signal POL,
which controls the polarity of voltage of the color data
DATA input to the panel 370, and a first clock signal CLKI.
Preferably, the first signal CTRLSI1 is activated for a pre-
determined time in response to a rising edge or falling edge
of the polarity inversion signal POL whenever the phase of
the polarity inversion signal POL is inverted. If the phase of
the polarity inversion signal POL does not change, the first
clock signal CLK1 is output as the first signal CTRLSL.

[0049] Also, the second signal CTRLS2 is deactivated in
response to a rising edge or falling edge of the polarity
inversion signal POL whenever the phase of the polarity
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inversion signal POL is inverted, is activated in response to
a rising edge of the first clock signal CLK1, and is main-
tained in its current state when the phase of the polarity
inversion signal POL does not change.

[0050] With reference to FIG. 5, preferably, the output
controller 395 includes a delayer 510 that receives the
polarity inversion signal POL in response to the main clock
signal MCLK, delays the polarity inversion signal POL for
a predetermined time, and outputs the delayed polarity
inversion signal POL; a first signal generator 520 that
receives the polarity inversion signal POL in response to the
first clock signal CLK, generates a first signal, which is
activated whenever the phase of the polarity inversion signal
POL is inverted, and outputs the first clock signal CLK1 as
the first signal CTRLSI if the phase of the polarity inversion
signal POL does not change; and a second signal generator
530 that receives the polarity inversion signal POL, a signal
output from the delayer 510 and a predetermined delayed
first clock signal CLK1_D, and generates a second signal
CTRLS?2 that is deactivated in response to a rising edge or
falling edge of the polarity inversion signal POL, is activated
in response to a rising edge of the first clock signal CLK1,
and is maintained when the phase of the polarity inversion
signal POL does not change.

[0051] The second signal generator 530 further includes a
delay clock unit 536 that receives the first clock signal CLK1
in response to the main clock signal MCLK, delays it for a
predetermined time, and generates the delayed first clock
signal CLK1_D.

[0052] The delayer 510 includes a plurality of flip flops.
The first signal generator 520 includes first and second flip
flops 521 and 522 that receive, delay and output the polarity
inversion signal POL in response to the first clock signal
CLK1; a second X-OR means 523 that receives signals
output from the first and second flip flops 521 and 522, and
performs an X-OR operation on these signals; a second
inverter 524 that inverts an output of the second X-OR
means 523 and outputs it; an AND means 525 that performs
an AND operation on an output of the second inverter 524
and the first clock signal CLK1,

[0053] a third X-OR means 527 that performs an X-OR
operation on a signal that is an inverted signal of the inverted
output from the first flip flop 511 among flip flops of the
delayer 510, and a signal output from the third flip flop 513;
and an OR means 528 that performs an OR operation on
outputs from the third X-OR means 527 and the AND means
525, and outputs the result as the first signal CTRLS1.

[0054] The second signal generator 530 includes a first
X-OR means 531 that receives the polarity inversion signal
POL and a signal output from the delayer 510, and performs
an X-OR operation on these signals; an SR latch 532 that
receives and outputs an output from the first X-OR means
531 and the delayed first clock signal CLK1_D; and a first
inverter 535 that inverts an output from the SR latch 532 and
outputs it as the second signal CTRLS2.

[0055] Hereinafter, the operation of the first embodiment
of a source driver circuit according to the present invention
will be described in detail with reference to FIGS. 3
through 5.

[0056] The data latching unit 380 receives and stores color
data DATA in response to the main clock signal MCLK, and
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outputs the stored color data DATA in response to the
predetermined first signal CTRLSI.

[0057] More specifically, the main clock signal MCLK is
input to the first data latch 320 by a shift register 310 in the
data latching unit 380, and the color data DATA is synchro-
nized with the main clock signal MCLK and applied to the
first data latch 320 included in the data latching unit 380.
The color data DATA latched by the first data latch 320 is
input to the second data latch 330 and output by the second
data latch 330 in response to the first signal CTRLSI.

[0058] Referring to FIG. 4, the first signal CTRLSI is
activated for a predetermined time in response to a rising
edge or falling edge of the polarity inversion signal POL
whenever the phase of the polarity inversion signal POL is
inverted, but the first clock signal CLK1 is output as the first
signal CTRLS1 in the event that the phase of the polarity
inversion signal POL does not change.

[0059] The first signal CTRLS1 is generated by the output
controller 395. The structure and functions of the output
controller 395 will be described below.

[0060] In response to the first signal CTRLS1, the color
data DATA is transmitted from the data latching unit 380 to
the output buffer 350 of the switch buffering unit 390. As can
be seen from FIG. 4, the color data DATA is output from the
output buffer 350 in an activation period of the first signal
CTRLSI, i.e., a period in which the logic level is high. At
this time, the polarity of the color data DATA, which is
output from the output buffer 350, changes with respect to
a reference voltage VCOM in response to the polarity
inversion signal POL. If the phase of the polarity inversion
signal POL does not change, which is illustrated at locations
(1) and (ii) in FIG. 4, the first clock signal CLK1 is used as
the first signal CTRLS], and thus, the color data DATA is
output from the output buffer 350 in response to the first
clock signal CTRLS].

[0061] The switch buffering unit 390 receives the color
data DATA output from the data latching unit 380 and
applies the color data DATA to the panel 370 in response to
the predetermined second signal CTRLS2.

[0062] In detail, the color data DATA output from the data
latching unit 380 reaches a constant voltage level in a
decoder 340 included in the switch buffering unit 390 in
response to a voltage control signal VGMA. The color data
DATA is then applied to the output buffer 350 and output in
response to the first signal CTRLS1. In response to the
second signal CTRLS2, the output switch 360 in the switch
buffering unit 390 is controlled to output color data YDATA
to the panel 370. The output switch 360 includes a plurality
of switches that are turned on or off when the second signal
CTRLS2 is activated or deactivated.

[0063] The second signal CTRLS2 is deactivated in
response to a rising edge or falling edge of the polarity
inversion signal POL whenever the phase of the polarity
inversion signal POL changes, is activated in response to a
rising edge of the first clock signal CLK1, and is maintained
in the event that the phase of the polarity inversion signal
POL does not change.

[0064] The second signal CTRLS2 is generated by the
output controller 395. The structure and functions of the
output controller 395 will be described later.
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[0065] 1If the color data DATA reaches the output switch
360 in response to the first signal CTRLS1 and the second
signal CTRLS2 is activated to a high level, the output switch
360 is turned on to output the color data YDATA to the panel
370. During the activation of the second signal CTRLS2 to
a high level, the first signal CTRLS1 is deactivated to a low
level. That is, while the color data YDATA is output to the
panel 370 from the output switch 360 in response to the
second signal CTRLS2, the color data DATA applied to the
data latching unit 380 is stored in the second data latch 330.
Then, if all the color data YDATA is output to the panel 370
from the output switch 360, i.e., the second signal CTRLS2
is deactivated to a low level, the first signal CTRLSI is
activated to a high level, and the color data DATA stored in
the second data latch 320 is applied to the output buffer 350.

[0066] The time required for activating the second signal
CTRLS2 to a high level is the same as the time for activating
the first clock signal CLK1 to a high level. In other words,
although the time needed to apply the color data YDATA to
the panel 370 from the output switch 360 in the switch
buffering unit 390 is the same as in the conventional source
driver circuit 100 of FIG. 1, the color data DATA stored in
the data latching unit 380 is sent to the output buffer 350
prior to the application of the first clock signal CLKI,
according to the present invention. Thus, in the event that the
first clock signal CLK1 reaches a high level, that is, the
second signal CTRLS2 has a high level, the color data
YDATA is output directly to the panel 370 from the output
switch 360.

[0067] In the conventional source driver circuit 100, after
the generation of the first clock signal CLK1, the time
required for the color data DATA to pass through the first and
second data latches 320 and 330, the decoder 340, and the
output buffer 350 is included in the slew rate of the color
data YDAMA input to the panel 370. However, according to
the present invention, the color data DATA is transmitted to
the output buffer 350 before the generation of the first clock
signal CLK1, and therefore, the slew rate of the color data
YDATA input to the panel 370 from the output switch 360
can be remarkably reduced.

[0068] Hereinafter, the structure and operation of the
output controller 395 that generates the first and second
signals CTRLS1 and CTRLS2 will be described.

[0069] With reference to FIG. 5, the output controller 395
generates first and second signals CTRLS1 and CTRLS2 in
response o the main clock signal MCLK, the polarity
inversion signal POL that controls the polarity of the voltage
of the color data YDATA input to the panel 370, and the first
clock signal CLK1.

[0070] Preferably, the output controller 395 includes a
delayer 510, a first signal generator 520 and a second signal
generator 530.

[0071] The delayer 510 receives the polarity inversion
signal POL in response to the main clock signal MCLK,
delays it for a predetermined time, and outputs it. The
delayer 510 includes a plurality of flip flops 511 through
514.

[0072] The first signal generator 520 receives the polarity
inversion signal POL in response to the first clock signal
CLK1, generates a first signal that is activated whenever the
phase of the polarity inversion signal POL is inverted, and

Aug. 28, 2003

outputs the first clock signal CLK1 as the first signal
CTRLSI1 when the phase of the polarity inversion signal
POL does not change. To perform this operation, the first
signal generator 520 includes first and second flip flops 521
and 522, X-OR means 523 and 527, inverters 524 and 526,
an AND means 525, and an OR means 528.

[0073] The first and second flip flops 521 and 522 are
actuated in response to the first clock signal CLK1, receive
and delay the polarity inversion signal POL, and apply the
delayed polarity inversion signal POL to the second X-OR
means 523. In addition, the first flip flop 521 delays the
polarity inversion signal POL and applies it to the second
X-OR means 523. An output of the second X-OR means 523
is input to the AND means 525 via the second inverter 524.
The first clock signal CLK1 is also input to the AND means
525.

[0074] 1If the output of the second inverter 524 is at a high
level, the output of the second X-OR means 523 is at a low
level. This means that two signals input to the second X-OR
means 523 have the same logic level. That is, signals
obtained by delaying the polarity inversion signal POL by
the first and second flip flops 521 and 522 have the same
logic levels, which means the logic level of the polarity
inversion signal for a predetermined time. Here, the output
from the second inverter 524, which is input to the AND
means 525, has a high level, and thus the output of the AND
means 525 becomes the same as the first clock signal CLK1.

[0075] The logic level of the polarity inversion signal
POL, which is in synchronization with the first clock signal
CLK1, does not change for a predetermined time, and thus,
the output of the third flip flop 513 of the delayer 510, and
the output of the third X-OR means 527, which receives the
inverted output of the first flip flop 511 via the inverter 526,
are at low levels. Because a period of the main clock signal
MCLK is far shorter than that of the first clock signal CLK1,
the logic level of the polarity inversion signal POL in
synchronization with the main clock signal MCLK does not
change if the logic level of the polarity inversion signal POL
in synchronization with the first clock signal CLK1 does not
change. Alternatively, the signals input to the third X-OR
means 527 may not be output from the first and third flip
flops 511 and 513, and may be polarity inversion signals
POL that are delayed for different times. The third X-OR
means 527 detects whether the logic level of the polarity
inversion signal POL changes or not.

[0076] Therefore, since an output of the third X-OR means
527 has a low level, the first signal CTRLS1, which is an
output of the OR means 528, becomes the same as the output
of the AND means 525. Also, the output of the AND means
525 is the same as the first clock signal CLK1. For this
reason, if the logic level of the polarity inversion signal POL
does not change, the first clock signal CLK1 is output as the
first signal CTRLS1, indicated as locations (i) and (ii) in
FIG. 4. From the locations (i) and (ii), it is noted that the first
clock signal CLK1 is output as the first signal CTRLSIL.
Thus, the outputs of the output buffer 350 and the output
switch 360 are output in the same format as the conventional
source driver circuit 100 of FIG. 1.

[0077] When the logic level of the polarity inversion
signal POL changes, the output of the third X-OR means 527
is activated to a high level. Thus, the OR means 528 outputs
a high level as the first signal CTRLSI irrespective of the
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logic level of the AND means 525. That is, the first signal
CTRLS1 is activated for a predetermined time in response to
a rising edge or falling edge of the polarity inversion signal
POL when the logic level of the polarity inversion signal
POL changes.

[0078] The second signal generator 530 receives the polar-
ity inversion signal POL, a signal output from the delayer
510, and a predetermined delayed first clock signal
CLK1_D, and generates the second signal CTRLS2, which
is deactivated in response to a rising edge or falling edge of
the polarity inversion signal POL, is activated in response to
a rising edge of the first clock signal CLK1, and is main-
tained at the same level in the event that the phase of the
polarity inversion signal POL does not change. As men-
tioned above, to perform these operations, the second signal
generator 530 includes the first X-OR means 531, the SR
latch 532, and the first inverter 535. Also, the second signal
generator 530 further includes a delay clock unit 536 that
receives the first clock signal CLK1 in response to the main
clock signal MCLK, delays the received first clock signal
CLK1 for a predetermined time, and outputs the result as the
delayed first clock signal CLK1 D.

[0079] When the logic level of the polarity inversion
signal POL changes, the output of the first X-OR means 531
is activated to a high level, and the output of the SR latch
532 is also activated to a high level according to its opera-
tional characteristics. Thus, the second signal CTRLS2,
which is the output of the first inverter 535, is deactivated to
a low level. In other words, whenever the logic level of the
polarity inversion signal POL changes, a low level is output
as the second signal CTRLS2. Unless the logic level of the
polarity inversion signal POL changes, the output of the first
X-OR means 531 is at a low level. Then, if the delayed first
clock signal CLK1 D, which is made by delaying the first
clock signal CLK1 for a predetermined time, has a high
level, the output of the SR latch 532 reaches a low level.
Therefore, the second signal CTRLS2, which is the output of
the first inverter 335, is at a high level. The second signal
CTRLS2 is maintained at a high level until the phase of the
polarity inversion signal POL changes, and its level falls to
a low level when the phase of the polarity inversion signal
POL changes.

[0080] As can be seen from the timing diagram of FIG. 4,
the first signal CTRLS1 is activated to a high level for a
delay time by the first and third flip flops 511 and 513 of the
delayer 510 in response to a rising edge or falling edge of the
polarity inversion signal POL, and then falls to a low level.
However, in the event that the logic level of the polarity
inversion signal POL does not change, the first clock signal
CLK1 is output as the first signal CTRLSI.

[0081] The second signal CTRLS2 falls to a low level in
response to a rising edge or falling edge of the polarity
inversion signal POL, and is activated to a high level in
response to a rising edge of the first clock signal CLK1. The
second signal CTRLS2 is activated to a high level after a
rising edge of the first clock signal CLK1 due to a the delay
caused by the delay clock unit 536.

[0082] For this reason, a period in which the first signal
CTRLS1 is activated to a high level does not overlap with
a period in which the second signal CTRLS2 is activated to
a high level. Thus, the first signal CTRLS1 is activated to
transmit color data DATA, which was applied to the data
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latching unit 380, to the output buffer 350 of the switch
buffering unit 390. Then, if the first signal CTRLS1 is
deactivated to a low level and the second signal CTRLS2 is
activated to a high level, the output switch 360 is turned on
and the color data YDATA output from the output switch 360
is applied to the panel 370.

[0083] If the second signal CTRLS2 is deactivated to a
low level, the first signal CTRLS1 is activated to a high
level, and, as a result, the color data DATA output from the
data latching unit 380 is applied to the switch buffering unit
390. Therefore, although the color data YDATA is applied to
the panel 370 at the same time when a first clock signal
CLK1 is generated in the conventional source driver circuit
100, the slew rate of the color data YDATA, which is applied
to the panel 370 from the output switch 360, can be reduced
more than in the conventional source driver circuit 100.

[0084] The source driver circuit 300 according to the
present invention can reduce the slew rate of the color data
YDATA applied to the panel 370, using existing signals,
without generating additional signals external to the semi-
conductor chip. Also, the source driver circuit 300 is appli-
cable to an N-line inversion source driver circuit as well as
a dot inversion source driver circuit.

[0085] In the source driver circuit 300 of the present
invention, a switching current caused by the simultaneous
switching of the level shifter and the output buffer is
reduced, and the size of a driving transistor, which is used in
the output buffer for the reduction in the slew rate of color
data, can be reduced, thereby reducing the power consump-
tion and the chip size.

[0086] Here, it is described that the first signal CTRLS1
and the second signal CTRLS?2 are activated to high levels
and deactivated to low levels. However, it is possible for
these signals to be activated to low levels and deactivated to
high levels, depending on the structure of the circuit.

[0087] Hereinafter, a second embodiment of a source
driver circuit 300 for use in a thin film transistor LCD
according to the present invention will be described with
reference to FIGS. 3 through 5. The source driver circuit
300 includes a data latching unit 380 and a switch buffering
unit 390.

[0088] The data latching unit 380 receives and stores color
data DATA in response to a main clock signal MCLK, and
outputs the stored color data DATA in response to a prede-
termined first signal CTRLSI.

[0089] The switch buffering unit 390 receives the color
data DATA output from the data latching unit 380, and
applies the color data DATA to a panel 370 in response to a
predetermined second signal CTRLS2.

[0090] Preferably, the first signal CTRLS] is activated for
a predetermined time in response to a rising edge or falling
edge of a polarity inversion signal POL whenever the phase
of the polarity inversion signal POL is inverted. If the phase
of the polarity inversion signal POL does not change, a first
clock signal CLK1 is output as the first signal CTRLSI.

[0091] Also, the second signal CTRLS2 is deactivated in
response to the rising edge or falling edge of the polarity
inversion signal POL whenever the phase of the polarity
inversion signal POL is inverted, is activated in response to



US 2003/0160752 Al

a rising edge of the first clock signal CLK1, and is main-
tained at the same level if the phase of the polarity inversion
signal POL does not change.

[0092] Tt is assumed that those skilled in the art can
appreciate the difference in operation of the second embodi-
ment of the source driver circuit 300 according to the present
invention from that of the first embodiment of the source
driver circuit 300. Therefore, a detailed explanation of the
second embodiment of the source driver circuit 300 will be
omitted.

[0093] Hereinafter, a third embodiment of a source driver
circuit 300 for use in a thin film transistor LCD according to
the present invention will be described with reference to
FIGS. 3 through 5. The source driver circuit 300 includes
a first data latch 320, a second data latch 330, a decoder 340,
an output buffer 350, an output switch 360, and an output
controller 395.

[0094] The first data latch 320 receives and stores color
data DATA in response to a main clock signal MCLK. The
second data latch 330 receives and stores the color data
DATA output from the first data latch 320, and outputs it in
response to a predetermined first signal CTRLS1. The
decoder 340 decodes the color data DATA, output from the
second data latch 330 indicating constant predetermined
voltage in response to a predetermined voltage control signal
VGMA. The output buffer 350 receives, buffers and outputs
the color data DATA output from the decoder 340. The
output switch 360 applies or blocks the color data DATA to
or from the panel 370 in response to a predetermined second
signal CTRLS2.

[0095] The output controller 395 generates the first signal
CTRLSI or the second signal CTRLS2 in response to the
main clock signal MCLK, a polarity inversion signal POL
that controls the polarity of voltage of the color data DATA
input to the panel 370, and a first clock signal CLK1.

[0096] The output controller 395 includes a delayer 510
that receives the polarity inversion signal POL in response
to the main clock signal MCLK, delays it for a predeter-
mined time, and outputs it; a first signal generator 520 that
receives the polarity inversion signal POL in response to the
first clock signal CLK1, generates the first signal CTRLS1
that is activated whenever the phase of the polarity inversion
signal POL is inverted, and outputs the first clock signal
CLK1 as the first signal CTRLS1 when the phase of the
polarity inversion signal POL does not change; and a second
signal generator 530 for receiving the polarity inversion
signal POL, a signal output from the delayer 510, and a
predetermined delayed first clock signal CLK1 D, and
generating the second signal CTRLS2 that is deactivated in
response to a rising edge or falling edge of the polarity
inversion signal POL, is activated in response to a rising
edge of the first clock signal CLK1, and is maintained at the
same level when the phase of the polarity inversion signal
POL does not change.

[0097] The second signal generator 530 further includes a
delay clock unit 536 that receives the first clock signal CLK1
in response to the main clock signal MCLK, delays it for a
predetermined time, and outputs it as a delayed first clock
signal CLK1_D. The delayer 510 includes a plurality of flip
flops 511 through 514. The first signal generator 520
includes first and second flip flops 521 and 522 that receive
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the polarity inversion signal POL in response to the first
clock signal CLK1, and delay and output it; a second X-OR
means 523 that receives signals output from the first and
second flip flops 521 and 3522, and performs an X-OR
operation on these signals; a second AND means 524 that
inverts an output of the second X-OR means 523 and outputs
it; an AND means 525 that performs an AND operation on
the output of the second inverter 524 and the first clock
signal CLK1; a third X-OR means 527 that performs an
X-OR operation on a signal that is the inverted signal of the
inverted output from the first flip flop 511 of the delayer 510,
and a signal output from the third flip flop 513; and an OR
means 528 that performs an OR operation on outputs of the
third X-OR means 527 and the AND means 5235, and outputs
the result as the first signal CTRLSI.

[0098] The second signal generator 530 includes a first
X-OR means 531 that receives the polarity inversion signal
POL and signals output from the delayer 510, and performs
an X-OR operation on them; an SR latch 532 that receives
and outputs an output of the first X-OR means 531 and the
delayed first clock signal CLK1_D; and a first inverter 535
that inverts an output of the SR latch 532 and outputs it as
the second signal CTRLS2.

[0099] Tt is also regarded that those skilled in this art can
understand the operation of the third embodiment of the
source driver circuit 300 according to the present invention
and can distinguish the operation of the third embodiment
from that of the first embodiment of the source driver circuit
300. Therefore, detailed explanations on the third embodi-
ment of the source driver circuit 300 will be omitted.

[0100] FIG. 6 is a flow chart explaining a method 600 of
adjusting the slew rate of color data applied to the panel 370
in the first embodiment of a source driver circuit for use in
a thin film transistor LCD. FIG. 7 is a flow chart explaining
step 610 of FIG. 6. FIG. 8 is a flow chart explaining step
720 of FIG. 7. FIG. 9 is a flow chart explaining step 620 of
FIG. 6. FIG. 10 is a flow chart explaining step 930 of FIG.
9.

[0101] Referring to FIGS. 6 through 10, the method 600
includes receiving and storing color data in response to a
main clock signal, and outputting the stored color data in
response 10 a predetermined first signal (step 610); and
receiving the output color data, and applying it to a panel in
response to a predetermined second signal (step 620).

[0102] More specifically, referring to FIG. 7, step 610
includes receiving and storing the color data in response to
the main clock signal (step 710); generating the first signal
in response to the main clock signal, a polarity inversion
signal that controls the polarity of voltage of the color data,
which is to be input to the panel, and a first clock signal (step
720); and outputting the color data in response to the first
signal (step 730).

[0103] Referring to FIG. 8, step 720 includes receiving
the polarity inversion signal in response to the first clock
signal, and performing an X-OR operation on two signals
obtained by delaying the polarity inversion signal for dif-
ferent times (step 810); inverting and outputting the result of
step 810 (step 820); performing an AND operation on the
result of step 820 and the first clock signal (step 830);
receiving the polarity inversion signal in response to the
main clock signal, and performing an X-OR operation on
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two signals obtained by delaying the polarity inversion
signal for different times (step 840); and performing an OR
operation on the results of steps 830 and 840, and outputting
the final result as the first signal (step 850).

[0104] Referring to FIG. 9, step 620 includes receiving
the output color data, and decoding the color data to indicate
constant voltage (step 910); receiving, buffering and output-
ting the decoded color data (step 920); generating the second
signal in response to the main clock signal, the polarity
inversion signal that controls the polarity of voltage of the
color data, which is to be output to the panel, and the first
clock signal (step 930); and applying the color data to the
panel in response to the second signal (step 940).

[0105] Referring to FIG. 10, step 930 includes receiving
the polarity inversion signal in response to the main clock
signal, and performing an X-OR operation on the polarity
inversion signal and a signal that is made by delaying the
polarity inversion signal (step 1010); receiving and latching
the result of step 1010 and a delayed first clock signal
(1020); and generating the second signal by inverting the
result of step 1020 (1030).

[0106] Hereinafter, the method 600 of adjusting the slew
rate of color data applied to a panel will be described in
detail with reference to FIGS. 6 through 10.

[0107] The method 600 is performed by a source driver
circuit for use in the thin film transistor LCD according to
the present invention as illustrated in FIG. 3.

[0108] First, the source driver circuit receives and stores
color data in response to a main clock signal, and outputs the
stored color data in response to a predetermined first signal
(step 610).

[0109] More specifically, the source driver circuit receives
and stores the color data in response to the main clock signal
(step 710). The main clock signal is input to a shift register
included in the source driver circuit, and the shift register
shifts and outputs the input main clock signal. The color data
is synchronized with the main clock signal output from the
shift register, and input to and stored in the source driver
circuit.

[0110] Secondly, the source driver circuit generates the
first signal in response to the main clock signal, a polarity
inversion signal that controls the polarity of voltage of the
color data, and a first clock signal (step 720). In detail, the
first signal is activated for a predetermined time in response
to a rising edge or falling edge of the polarity inversion
signal whenever the phase of the polarity inversion signal is
inverted. However, in the event that the phase of the polarity
inversion signal does not change, the first clock signal is
output as the first signal.

[0111] Lastly, the source driver circuit transmits the color
data in response to the first signal to a stage preceding the
panel, e.g., to the output buffer 360 of FIG. 3, and outputs
the color data to the panel in response to the second signal.

[0112] Here, the first signal is generated as described in the
flow chart of FIG. 8. That is, the source driver circuit
receives the polarity inversion signal in response to the first
clock signal, and performs an X-OR operation on two
signals, which are obtained by delaying the polarity inver-
sion signal for different time periods (step 810). Then, the
result of step 810 is inverted and output (step 820). Next, an
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OR operation is performed on the result of step 820 and the
first clock signal (step 830). Thereafter, the polarity inver-
sion signal is received in response to the main clock signal,
and an X-OR operation is performed on two signals obtained
by delaying the polarity inversion signal for different time
periods (step 840). Then, an OR operation is performed the
results of steps 830 and 840, thereby generating the first
signal (step 850).

[0113] Thereafter, the source driver circuit outputs the
color data in response to the first signal (step 730). In a
conventional source driver circuit, color data is applied to a
panel in response to a first clock signal, and therefore, the
slew rate of the color data applied to the panel includes the
time required for the color data to be input to the source
driver circuit and output from the source driver circuit. On
the other hand, in the method 600 according to the present
invention, the first signal is generated prior to the generation
of the first clock signal, and thus, the color data is trans-
mitted to the stage prior to the panel, e.g., to the output buffer
370 of FIG. 3, in response to the first signal. Then, the color
data is applied to the panel in response to the second signal
during the subsequent process. At this time, the second
signal is generated at the time when the first clock signal is
generated when color data is applied to the panel in the
conventional source driver circuit. Nevertheless, the slew
rate of the color data output to the panel, according of the
present invention, is reduced far more than in the conven-
tional source driver circuit.

[0114] Then, the source driver circuit 300 receives the
output color data, and applies it to the panel in response to
the predetermined second signal (step 620).

[0115] More specifically, the source driver circuit 300
receives the output color data, decodes each color data to
indicate constant voltage, and receives, buffers and outputs
the decoded color data (steps 910 & 920).

[0116] Next, the source driver circuit 300 generates the
second signal in response to the main clock signal, the
polarity inversion signal that controls the polarity of voltage
of the color data, which is to be output to the panel, and the
first clock signal (step 930). Here, the second signal is
deactivated in response to a rising edge or falling edge of the
polarity inversion signal whenever the phase of the polarity
inversion signal is inverted, is activated in response to a
rising edge of the first clock signal, and is maintained at the
same level unless the phase of the polarity inversion signal
changes.

[0117] A method of generating the second signal is as
shown in FIG. 10. First, the source driver circuit 300
receives the polarity inversion signal in response to the main
clock signal, and performs an X-OR operation on the
polarity inversion signal, and a signal that is the delayed
polarity inversion signal (step 1010). Next, the source driver
circuit 300 receives and latches the result of step 1010 and
a delayed first clock signal that is made by delaying the first
clock signal (step 1020). Then, the result of step 1020 is
inverted and output as the second signal (step 1030).

[0118] Once the second signal is obtained, the source
driver circuit applies the color data, which was transmitted
to the stage prior to the panel, e.g., to the output buffer, to
the panel in response to the second signal (step 940).
Accordingly, the slew rate of the color data can be reduced.
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[0119] Here, a period in which the first signal is activated
does not overlap with a period in which the second signal is
activated. Thus, if the first signal is activated and the color
data, which was applied to the source driver circuit, is
transmitted to the stage right before the panel, the first signal
is deactivated, the second signal is activated, and then, the
color data is applied to the panel.

[0120] Then, when the second signal is deactivated, the
first signal is again activated and the color data is transmitted
to the stage prior to the panel. Therefore, although the color
data is applied to the panel, according to the present inven-
tion, at the time when the first clock signal is generated in
the conventional source driver circuit, the slew rate of the
color data applied to the panel can be reduced more than in
the conventional source driver circuit.

[0121] While this invention has been particularly
described with reference to preferred embodiments-thereof,
it will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the invention as
defined by the appended claims.

[0122] As described above, in a source driver circuit and
a method of reducing the slew rate of color data according
to the present invention, the slew rate of the color data,
which is to be applied to a panel, can be reduced using the
existing signals, without the need for generating additional
signals external to the semiconductor chip. Also, in this
source driver circuit, a switching current caused by the
switching of a shift register and an output buffer is reduced,
and the size of a driving transistor that is used to reduce the
slew rate of color data can be reduced, thereby reducing
power consumption and the size of the resulting chip.

What is claimed is:
1. A source driver circuit for use in a thin film transistor
LCD comprising:

a data latching unit for receiving and storing color data in
response to a main clock signal, and for outputting the
stored color data in response to a first control signal,

a switching buffering unit for receiving the color data
output from the data latching unit, and applying the
color data to a panel in response to a second control
signal; and

an output controller for generating the first and second
control signals in response to the main clock signal, a
polarity inversion signal that controls the polarity of
voltage of the color data output to the panel, and the
first clock signal.

2. The source driver circuit of claim 1, wherein the first
control signal is activated in response to a rising edge or
falling edge of the polarity inversion signal whenever the
phase of the polarity inversion signal is inverted, and

wherein the first clock signal is output as the first control
signal when the phase of the polarity inversion signal
does not change.

3. The source driver circuit of claim 1, wherein the second
control signal is deactivated in response to a rising edge or
falling edge of the polarity inversion signal whenever the
phase of the polarity inversion signal is inverted, activated
in response to a rising edge of the first clock signal, and
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maintained at the same level when the phase of the polarity
inversion signal does not change.

4. The source driver circuit of claim 1, wherein the output
controller comprises:

a delayer for receiving the polarity inversion signal in
response to the main clock signal, and for delaying and
outputting the polarity inversion signal for a predeter-
mined time;

a first control signal generator for receiving the polarity
inversion signal in response to the first clock signal,
generating the first control signal that is activated
whenever the phase of the polarity inversion signal is
inverted, and outputting the first clock signal as the first
control signal when the phase of the polarity inversion
signal does not change; and

a second control signal generator for receiving the polar-
ity inversion signal, a signal output from the delayer,
and a delayed first clock signal, and generating the
second control signal that is deactivated in response to
a rising edge or falling edge of the polarity inversion
signal, is activated in response to a rising edge of the
first clock signal, and is maintained at the same level
when the phase of the polarity inversion signal does not
change.

5. The source driver circuit of ¢laim 4, wherein the second
control signal generator further includes a delay clock unit
that receives the first clock signal in response to the main
clock signal, delays the first clock signal for a predetermined
time, and outputs it as a delayed first clock signal.

6. The source driver circuit of claim 4, wherein the
delayer comprises a plurality of flip flops.

7. The source driver circuit of claim 4, wherein the first
control signal generator comprises:

first and second flip flops for receiving the polarity
inversion signal in response to the first clock signal, and
delaying and outputting the polarity inversion signal,

a second X-OR means for receiving outputs of the first
and second flip flops and performing an X-OR opera-
tion on them;

a second inverter for inverting and outputting an output of
the second X-OR means;

an AND means for performing an AND operation on an
output of the second inverter and the first clock signal,

a third X-OR means for performing an X-OR operation on
a signal that is an inverted signal of the inverted output
of the first flip flop of the delayer, and a signal output
from the third flip flop; and

an OR means for performing an OR operation on the
outputs of the third X-OR means and the AND means,
and outputting the result as the first control signal.
8. The source driver circuit of claim 4, wherein the second
control signal generator comprises:

a first X-OR means for receiving the polarity inversion
signal and a signal output from the delayer, and per-
forming an X-OR operation on them;

an SR latch for receiving and outputting an output of the
first X-OR means and the delayed first clock signal; and
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a first inverter for inverting an output of the SR latch and
outputting it as the second control signal.
9. A method of adjusting the slew rate of color data
applied to a panel from a source driver circuit for use in a
thin film transistor LCD, the method comprising:

(a) receiving and storing color data in response to a main
clock signal, and outputting the stored color data in
response to a first control signal; and

(b) receiving the output color data, and applying the color
data to a panel in response to a second control signal.
10. The method of claim 9, wherein step (a) comprises:

(al) receiving and storing the color data in response to the
main clock signal;

(a2) generating the first control signal in response to the
main clock signal, a polarity inversion signal that
controls the polarity of the voltage of the color data,
and a first clock signal; and

(a3) outputting the color data in response to the first
control signal.
11. The method of claim 10, wherein step (a2) comprises:

(a21) receiving the polarity inversion signal in response to
the first clock signal, and performing an X-OR opera-
tion on two signals obtained by delaying the polarity
inversion signal for different time durations;

(a22) inverting and outputting the result of step (a21);

(a23) performing an AND operation on the result of step
(a22) and the first clock signal;

(a24) receiving the polarity inversion signal in response to
the main clock signal, and performing an X-OR opera-
tion on two signals obtained by delaying the polarity
inversion signal for different time durations; and

(a25) generating the first control signal by performing an

OR operation on the results of steps (a23) and (a24).

12. The method of claim 9, wherein the step (b) com-
prises:

(b1) receiving the output color data, and decoding each of
the color data to indicate constant voltage;

(b2) receiving, buffering and outputting the decoded color
data;

(b3) generating the second control signal in response to
the main clock signal, the polarity inversion signal that
controls the polarity of voltage of the color data, and
the first clock signal; and

(b4) applying the color data to the panel in response to the
second control signal.
13. The method of claim 12, wherein step (b3) comprises:

(b31) receiving the polarity inversion signal in response to
the main clock signal, and a signal that is the delayed
polarity inversion signal, and performing an X-OR
operation on these signals;

(b32) receiving and latching the result of step (b31) and
a delayed first clock signal that is made by delaying the
first clock signal; and

(b33) generating the second control signal by inverting
the result of step (b32).
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14. The method of claim 9, wherein the first control signal
is activated for a predetermined time in response to a rising
edge or falling edge of the polarity inversion signal when-
ever the phase of the polarity inversion signal is inverted,
and

the first clock signal is output as the first control signal
when the phase of the polarity inversion signal does not
change.

15. The method of claim 9, wherein the second control
signal is deactivated in response to a rising edge or falling
edge of the polarity inversion signal whenever the phase of
the polarity inversion signal is inverted, is activated in
response to a rising edge of the first clock signal, and is
maintained at the same level when the phase of the polarity
inversion signal does not change.

16. A source driver circuit for use in a thin film transistor
LCD, the source driver circuit comprising:

a data latching unit for receiving and storing color data in
response to a main clock signal, and outputting the
stored color data in response to a first control signal;
and

a switch buffering unit for receiving the color data output
from the data latching unit, and applying the color data
to a panel in response to a second control signal.

17. The source driver circuit of claim 16, wherein the first
control signal is generated in response to the main clock
signal, a polarity inversion signal that controls the polarity
of voltage of the color data, and a first clock signal, and
activated for a predetermined time in response to a rising
edge or falling edge whenever the phase of the polarity
inversion signal is inverted, and

wherein the first clock signal is output as the first control
signal when the phase of the polarity inversion signal
does not change.

18. The source driver circuit of claim 16, wherein the
second control signal is generated in response to the main
clock signal, the polarity inversion signal that controls the
polarity of the voltage of the color data input to the panel,
and the first clock signal; is deactivated in response to a
rising edge or falling edge of the polarity inversion signal
whenever the phase of the polarity inversion signal is
inverted; is activated in response to a rising edge of the first
clock signal; and is maintained at the same level when the
phase of the polarity inversion signal does not change.

19. A source driver circuit for use in a thin film transistor
LCD, the source driver circuit comprising:

a first data latch for receiving and storing color data in
response to a main clock signal;

a second data latch for receiving and storing the color data
output from the first data latch, and outputting the
stored color data in response to a first control signal,

a decoder for decoding each color data output from the
second data latch to have a constant voltage level in
response to a voltage control signal;

an output buffer for receiving, buffering and outputting
the color data output from the decoder;

an output switch for applying or retaining the color data,
which is output from the output buffer, to a panel in
response to a second control signal; and



US 2003/0160752 Al

an output controller for generating the first and second
control signals in response to the main clock signal, a
polarity inversion signal that controls the polarity of the
voltage of the color data, and a first clock signal.
20. The source driver circuit of claim 19, wherein the
output controller comprises:

a delayer for receiving the polarity inversion signal in
response to the main clock signal, delaying the received
polarity inversion signal for a predetermined time dura-
tion, and outputting the delayed polarity inversion
signal,

a first control signal generator for receiving the polarity
inversion signal in response to the first clock signal,
generating the first control signal that is activated
whenever the phase of the polarity inversion signal is
inverted, and outputting the first clock signal as the first
control signal when the phase of the polarity inversion
signal does not change; and

a second control signal generator for receiving the polar-
ity inversion signal, a signal output from the delayer,
and a delayed first clock signal, and generating the
second control signal that is deactivated in response to
a rising edge or falling edge of the polarity inversion
signal, is activated in response to a rising edge of the
first clock signal, and is maintained at the same level
when the phase of the polarity inversion signal does not
change.

21. The source driver circuit of claim 20, wherein the
second control signal generator further comprises a delay
clock unit for receiving the first clock signal in response to
the main clock signal, delaying the first clock signal, and
outputting it as the delayed first clock signal.

22. The source driver circuit of claim 19, wherein the
delayer comprises a plurality of flip flops.
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23. The source driver circuit of claim 19, wherein the first
control signal generator comprises:

first and second flip flops for receiving, delaying and
outputting the polarity inversion signal in response to
the first clock signal,

a second X-OR means for receiving signals output from
the first and second flip flops, and performing an X-OR
operation on these signals;

a second inverter for inverting and outputting an output of
the second X-OR means;

an AND means for performing an AND operation on an
output of the second inverter and the first clock signal;

a third X-OR means for performing an X-OR operation on
a signal that is an inverted signal of the inverted output
of the first flip flop among the flip flops of the delayer,
and a signal output from the third flip flop; and

an OR means for performing an OR operation on outputs
of the third X-OR means and the AND means, and
outputting the result as the first control signal.
24. The source driver circuit of claim 19, wherein the
second control signal generator comprises:

a first X-OR means for receiving the polarity inversion
signal and a signal output from the delayer, and per-
forming an X-OR operation on these signals;

an SR latch for receiving an output from the first X-OR
means and the delayed first clock signal and outputting
the output from the first X-OR means; and

a first inverter for inverting an output of the SR latch and
outputting the result as the second control signal.
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