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(57) ABSTRACT

The present invention is applied to a liquid crystal display
(LCD) having a big size so that the LCD can be used with
saved energy, small amplitude and low electromagnetic
interference.
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REDUCED SWING DIFFERENTIAL SIGNAL
TRANSMISSION DEVICE FOR LIQUID CRYSTAL
DISPLAY

FIELD OF THE INVENTION

[0001] The present invention relates to a transmission
device; more particularly, relates to using a liquid crystal
display (LCD) with saved energy, small amplitude and low
electromagnetic interference (EMI).

DESCRIPTION OF THE RELATED ART

[0002] A general source driver for a TFT-LCD (Thin-
Film-Transistor Liquid Crystal Display) comprises parts
with high voltage and parts with low voltage having the
following characteristics:

[0003] (A) The power consumption by parts with high
voltage mainly comes from operational amplifiers; and the
power consumption depends on panel load. It will be pos-
sible for the parts with high voltage to save energy only if
the panel can be driven with a small static current for
running operational amplifiers.

[0004] (B) The power consumption for parts with low
voltage mainly comes from the following two sources:

[0005] (1) dynamic current for logic circuit: The dynamic
current for logic circuit counts on VDD volume and opera-
tional frequency.

[0006] (2) static current for RSDS transmission interface:
An RSDS transmission interface requires ten high-speed
comparators consuming a lot of energy, which contribute
most of the energy consumption of the parts with low
voltage.

[0007] How a conventional RSDS transmission interface
can save energy depends on a basic operational principle for
a source driver in an LCD panel. Please refer to FIG. 4,
which is a block view showing a basic operational flow of
a liquid crystal display (LCD) of a prior art. Take an XGA
(extended Graphics Array, 1204x768) panel for example. An
STB terminal 4 and eight 384-channel source drivers
41~41g are required, where terminals 411, 411a~411g of the
source drivers 41~41g for initial input pulses
DIO1(1)~DIO1(8) are connected with terminals 412,
412a~412g of the source drivers 41~41g for initial output
pulses DIO2(1)~DIO2(8). Display data for a whole line is
serially passed from the first source driver 41 to the last
source driver 41g one by one. When the system is going to
transfer a line of data, a pulse will be sent to the terminal 411
of the first source driver 41 for initial input pulses DIO1(1)
to inform the start of data transference. When the transfer-
ence of the data required for the first source driver 41 is
done, the terminal 412 for initial output pulse DIO2(1) will
transfer a pulse to the terminal 411a of the second source
driver 41a for initial input pulses DIO1(2) to inform the start
of data transference to the second source driver 41a by the
system. When the transference of the data required for the
second source driver 41a is done, the terminal 412a for
initial output pulse DIO2(2) will transfer a pulse to the
terminal 4115 of the third source driver 415 for initial input
pulses DIO1(3) to inform the start of data transference to the
third source driver 415 by the system. In the same way, data
is transferred to the following source drivers 41¢~41g until
all of the eight source drivers fetch the data required. And,
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then, the system will uniformly send a pulse to all source
drivers 41~41g so that all source drivers 41~41g will trans-
form fetched data into corresponding voltages to drive panel
for displaying a line of display. The following lines is
displayed in the same way.

[0008] Please further refer to FIG. 5, which is a block
view showing a source driver of the prior art. For a common
6-bit source driver in an RSDS-transmitting LCD, the RSDS
transmission interface requires ten high-speed comparators
5, 5a~5i, where one comparator 5 is used for processing
timing signals and the other nine comparators Sa~5i are used
for processing data signals. However, the operational fre-
quency for the RSDS transmission interface is quite high (65
MHz~100 MHz) so that the static power consumption for
the comparators 5~5i is quite high too. For further saving
power consumption, two directions of solution can be con-
sidered: one is to reduce the static power consumed by each
comparator 5~5i to a lower level as possible; and the other
one is to save non-critical power consumption at the system
end.

[0009] The second solution is usually taken as a conven-
tional way to save power consumption. As referring to the
basic operational principle for an LCD panel, any source
driver 41~41g uses its RSDS transmission interface only
when receiving data. So, a conventional way for saving
energy is done by pausing comparators 5a~5i which are not
transferring data signals to stop consuming power; but
timing signals continues running regardless of the pausing.
Hence, during the time for displaying a line of data, any
source driver 41~41g can save 7% of the original power
consumption; yet, the timing signals processed by a com-
parator in the RSDS transmission interface is the foundation
for logic, so that, during the time for displaying a line of
data, the comparator for processing timing signals for the
source drivers 41~41g never pause. And, because the opera-
tional frequency for the RSDS transmission interface is quite
high (65 MHz~100 MHz), it is quite hard to reduce the
power consumed by the comparators. So, the prior art does
not fulfill users’ requests on actual use.

SUMMARY OF THE INVENTION

[0010] Therefore, the main purpose of the present inven-
tion 1is to use an LCD, especially an LCD having a big size,
with saved energy, small amplitude and low EMIL

[0011] To achieve the above purpose, the present inven-
tion is an RSDS transmission device for an LCD, comprising
a first comparator for processing timing signals and adjust-
ing timing delays between the timing signals and data
signals according to a setup/hold time specification; and a
plurality of second comparators of latch-type circuits for
processing data signals, where the second comparators are
connected with the first comparator to receive inner timing
signals processed by the first comparator as control signals
for timing signals of the second comparators.

BRIEF DESCRIPTIONS OF THE DRAWINGS

[0012] The present invention will be better understood
from the following detailed description of the preferred
embodiment according to the present invention, taken in
conjunction with the accompanying drawings, in which

[0013] FIG. 1 is a block view showing a source driver
according to a preferred embodiment of the present inven-
tion;
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[0014] FIG. 2 is a view showing a circuit of a second
comparator according to the preferred embodiment of the
present invention;

[0015] FIG. 3 is a view showing a circuit of a first
comparator according to the preferred embodiment of the
present invention;

[0016] FIG. 4 is a block view showing a basic operational
flow of a liquid crystal display (LCD) of a prior art; and

[0017] FIG. 5 is a block view showing a source driver of
the prior art.
DESCRIPTION OF THE PREFERRED
EMBODIMENT
[0018] The following description of the preferred embodi-

ment is provided to understand the features and the struc-
tures of the present invention.

[0019] Please refer to FIG. 1, FIG. 2 and FIG. 3, which
are a block view showing a source driver, a view showing a
circuit of a second comparator and a view showing a circuit
of a first comparator, according to a preferred embodiment
of the present invention. As shown in the figures, the present
invention is a reduced swing differential signal (RSDS)
transmission device for an LCD, comprising a first com-
parator 10 and a plurality of second comparators 11, where
the LCD can be used with saved energy, small amplitude and
low electromagnetic interference (EMI).

[0020] The first comparator 10 processes timing signals
and adjusts timing delays between timing signals and data
signals according to a setup/hold time specification.

[0021] Each second comparator 11 is a latch-type circuit,
comprising a plurality of transistors 21, a timing terminal 22,
a plurality of first voltage terminals 23, a plurality of second
voltage terminals 24, a first input 25, a second input 26, a
first bias terminal 27 and a second bias terminal 28, which
processes data signals and is connected with the first com-
parator to receive inner timing signals processed and out-
putted by the first comparator as control signals for timing
signals of the second comparators 11. Therein, the transistor
21 comprises a basic structure of a BJT (Bipolar Junction
Transistor) transistor, a FET (Field-Effect Transistor) tran-
sistor, a MOS (Metal-Oxide Semiconductor) transistor or a
CMOS (Complementary Metal-Oxide Semiconductor) tran-
sistor. According to an actual circuit requirement, such as a
requirement of matching, capacitances, resistances, diodes
or other transistors can be connected between the transistors
21 in a serial or a parallel way. Hence, a novel RSDS
transmission device for an LCD is obtained.

[0022] The present invention provides a first comparator
10 of a un-latch-type circuit coordinated with nine second
comparators 11 of latch-type circuits to save energy in an
RSDS interface (as shown in FIG. 1). Regarding the first
comparator 10 and the second comparator 11 in the RSDS
interface, the first comparator 10, which is faster (and also
more power-consuming) than the second comparator 11, is
used to process timing signals. A preferred embodiment of
the first comparator 10 is shown in FIG. 3, comprising a
plurality of transistors 31, a VDD terminal 32, a VSS
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terminal 33, a bias terminal 34, a first input 35, a second
input 36 and an output terminal 37, which adjusts timing
delays between the timing signals and the data signals
according to the setup/hold time specification. The nine
second comparators 11 is used to process data signals
coordinately while using the inner timing signals processed
by the first comparator 10 as timing control signals. Con-
sequently, although the first comparator 10 for processing
timing signals consumes one to two times of power more
than a conventional comparator does, total power consump-
tion is much lower than a general one owing to the nine
second comparators 11 of latch-type circuits with extremely
low power consumption.

[0023] To sum up, the present invention is an RSDS
transmission device for an LCD, where the LCD is used with
saved energy small amplitude and low EMI.

[0024] The preferred embodiment herein disclosed is not
intended to unnecessarily limit the scope of the invention.
Therefore, simple modifications or variations belonging to
the equivalent of the scope of the claims and the instructions
disclosed herein for a patent are all within the scope of the
present invention.

What is claimed is:
1. A reduced swing differential signal (RSDS) transmis-
sion device for a liquid crystal display (LCD) comprising:

(a) a first comparator processing timing signals, said first
comparator adjusting timing delays between said tim-
ing signals and data signals according to a setup/hold
time specification; and

b) a plurality of second comparators of latch-type circuits
processing data signals, said second comparators con-
necting with said first comparator to receive inner
timing signals processed and outputted by said first
comparator to be control signals to timing signals of
said second comparators.

2. The transmission device according to claim 1, where in

said latch-type circuit comprises a plurality of transistors.

3. The transmission device according to claim 2, wherein
said transistor is connected in a serial way to a component
selected from a group consisting of a resistance, a diode, a
capacitance and another transistor.

4. The transmission device according to claim 2, where in
said transistor is connected in a parallel way to a component
selected from a group consisting of a resistance, a diode, a
capacitance and another transistor.

5. The transmission device according to claim 2, wherein
said transistor comprises a basic structure of a BJT (Bipolar
Junction Transistor) transistor.

6. The transmission device according to claim 2, wherein
said transistor comprises a basic structure of a FET (Field-
Effect Transistor) transistor.

7. The transmission device according to claim 2, where in
said transistor comprises a basic structure of a MOS (Metal-
Oxide Semiconductor) transistor.

8. The transmission device according to claim 2, wherein
said transistor comprises a basic structure of a CMOS
(Complementary Metal-Oxide Semiconductor) transistor.
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