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POWER-SAVING CIRCUIT AND METHOD 
FOR A DIGITAL VIDEO DISPLAY DEVICE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

CLAIM OF PRIORITY 

This application makes reference to, incorporates the same 
herein, and claims all bene?ts accruing under 35 U.S.C. §1 19 
from an application entitled A POWER-SAVING CIRCUIT 
IN A DIGITAL VIDEO SIGNAL DISPLAY SYSTEM ear 
lier ?led in the Korean Industrial Property O?ice on the day of 
Sep. 29, 2000, and there duly assigned Serial No. 2000 
57445. 

BACKGROUND OF THE INVENTION 

1. Technical Field 
The present invention relates to a power-saving circuit for 

a digital video display device, and more particularly to a 
power-saving circuit for a digital video display device for 
detecting Whether a transmission minimized differential sig 
naling (TMDS) clock signal is input and performing a poWer 
saving mode according to the detection result. 

2. Description of the Related Art 
In general, an analog video display device employing a 

cathode ray tube (CRT) and a digital video display device 
employing a liquid crystal display (LCD) are Widely used for 
a desktop computer and a portable computer, respectively, 
wherein the digital video display device employs an analog 
interface mode and a digital interface mode. 

The digital video display device of the analog interface 
mode has an advantage capable of being directly substituted 
for the existing analog video display device, Whereas the 
digital video display device of the digital interface mode has 
an advantage capable of being simple and facilitating the 
impedance match, so that most portable computers employ 
the digital video display device of the digital interface mode. 

With reference to FIG. 1, FIG. 1 illustrates a poWer saving 
circuit 100 of a conventional digital video display device. 
Operation of the digital video display device of a conven 
tional digital interface mode Will be schematically described 
With reference to FIG. 1 as folloWs. 

In general, a graphic card built in a computer main body 
compresses and encodes horizontal/vertical synchronous sig 
nals and a digital video signal into a TMDS data signal and 
outputs the TMDS data signal to the digital video display 
device together With a TMDS clock signal. A TMDS driving 
unit 10 of the digital video display device decompresses the 
TMDS data signal Data received on line 6, along With a clock 
signal Clock on line 2 and outputs the horizontal/vertical 
synchronous signals Hsync and Vsync and the digital video 
signal DE. 
A TMDS signal conversion method is a technology of 

decoding high-speed serial data received at a receiving side as 
parallel data and then encoded into the high-speed serial data 
to be transmitted from a transmitting side, Which is Widely 
used in the digital video display device. 

The horizontal/vertical synchronous signals Hsync/Vsync 
and the digital video signal DE output from the TMDS driv 
ing unit 10 are input into a display driving unit 12, so that the 
display driving unit 12 drives a gate driver and a source driver. 
At this time, a controller 14 carries out a power-saving mode 
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2 
in accordance With Whether the horizontal/vertical synchro 
nous signals Hsync/V sync input from the TMDS driving unit 
10 exist. 

Since a TMDS signal input to the TMDS driving unit 10 
from outside the TMDS driving unit 10 is of a high frequency 
and a small amplitude, it is dif?cult for the controller 14 to 
directly recognize Whether the TMDS signal is input. In gen 
eral, the controller 14 receives the horizontal/vertical syn 
chronous signals Hsync/V sync output from the TMDS driv 
ing unit 10 and indirectly determines Whether the TMDS 
signal is input. That is, if the controller 14 does not receive the 
horizontal/vertical synchronous signals Hsync/Vsync from 
the TMDS driving unit 10, the controller 14 enables the 
digital video display device to carry out a power-saving mode 
and the controller 14 supplies a poWer saving signal PS to a 
poWer supply unit 16. When the controller 14 receives the 
horizontal/vertical synchronous signals Hsync/Vsync, the 
controller 14 enables the video display device to return to a 
normal mode. The poWer supply unit 16 supplies an appro 
priate voltage Vcc to the TMDS driving unit 10, the controller 
14 and to display driving unit 12. In order for the controller 14 
to determine Whether the TMDS signal is input through the 
TMDS driving unit 10, electric poWer should be supplied all 
the time to the controller 14 and the TMDS driving unit [14] 
10, even in a power-saving mode. 

However, since, in the conventional digital video display 
device, such as illustrated in FIG. 1, the controller 14 and the 
TMDS driving unit 10 should be supplied With electric poWer 
all the time even in a power-saving mode as stated above, 
there is a problem in that the poWer consumption is increased 
When using the standard of the display poWer management 
system (DPMS) of the Video Electronics Standard Associa 
tion (V ESA) for video electronic equipment. 

SUMMARY OF THE INVENTION 

In order to solve the above stated problem, it is an object of 
the present invention, among other objects of the present 
invention, to provide a power-saving circuit for a digital video 
display device capable of satisfying the DPMS standards 
through the reduction of electric poWer consumption in a 
power-saving mode by detecting Whether a TMDS clock 
signal is input, carrying out a power-saving mode according 
to the detection result, and stopping the driving of respective 
components including the TMDS driving unit during the 
power-saving mode operation. 

In order to achieve the above object, and other objects of 
the present invention, an embodiment of a power-saving cir 
cuit according to the present invention includes: a TMDS 
driving unit for converting a TMDS data signal input together 
With a TMDS clock signal to the TMDS driving unit into 
horizontal/vertical synchronous signals and a digital video 
signal based on a TMDS signal conversion mode; a display 
driving unit for driving a display unit based on the horiZontal/ 
vertical synchronous signals and the digital video signal input 
to the display driving unit from the TMDS driving unit; a 
clock signal detecting unit for outputting a ?rst level of a 
clock detecting signal When the TMDS clock signal is not 
input to the TMDS driving unit and outputting a second level 
of the clock detecting signal When the TMDS clock signal is 
input to the TMDS driving unit; a controller for outputting a 
?rst level of a power-saving signal When the ?rst level of the 
clock detecting signal is input to the controller from the clock 
signal detecting unit, and outputting a second level of the 
power-saving signal When the second level of clock detecting 
signal is input to the controller from the clock signal detecting 
unit; and a poWer supply unit for supplying a voltage to the 
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TMDS driving unit, the controller, the clock signal detecting 
unit and the display driving unit, for cutting off the supply of 
the voltage except to the controller and the clock signal 
detecting unit When the ?rst level of the poWer-saving signal 
is input to the poWer supply unit from the controller, and for 
providing the supply of the voltage to the TMDS driving unit, 
the controller, the clock signal detecting unit and the display 
driving unit When the second level of the poWer-saving signal 
is input to the poWer supply unit from the controller. 

In order to achieve the above object and other objects of the 
present invention, another embodiment of a poWer-saving 
circuit according to the present invention includes: a TMDS 
driving unit for converting a TMDS data signal input together 
With a TMDS clock signal to the TMDS driving unit into 
horizontal/vertical synchronous signals and a digital video 
signal based on a TMDS signal conversion mode, the TMDS 
driving unit stopping driving an operation for signal convert 
ing When a ?rst level of a poWer-doWn signal is input to the 
TMDS driving unit, and the TMDS driving unit starting the 
driving of the operation for signal converting When a second 
level of the poWer-doWn signal is input to the TMDS driving 
unit; a display driving unit for driving a display unit based on 
the horizontal/vertical synchronous signals and the digital 
video signal input to the display driving unit from the TMDS 
driving unit; a clock signal detecting unit for outputting a ?rst 
level of a clock detecting signal When the TMDS clock signal 
is not input to the TMDS driving unit, and outputting a second 
level of the clock detecting signal When the TMDS clock 
signal is input to the TMDS driving unit; a controller for 
outputting the ?rst level of the poWer-doWn signal to the 
TMDS driving unit and also for outputting a ?rst level of a 
power-saving signal When the ?rst level of clock detecting 
signal is input to the controller from the clock signal detecting 
unit, and for outputting the second level of the poWer-doWn 
signal to the TMDS driving unit and for outputting a second 
level of the poWer-saving signal When the second level of the 
clock detecting signal is input to the controller from the clock 
signal detecting unit; and a poWer supply unit for supplying a 
voltage to the TMDS driving unit, the controller, the clock 
signal detecting unit and the display driving unit, the poWer 
supply unit for cutting off the supply of the voltage except to 
the controller, the clock signal detecting unit and the TMDS 
driving unit When the ?rst level of the poWer-saving signal is 
input to the poWer supply unit from the controller, and the 
poWer supply unit for providing the supply of the poWer to the 
TMDS driving unit, the controller, the clock signal detecting 
unit and the display driving unit When the second level of the 
poWer-saving signal is input to the poWer supply unit from the 
controller. 

In order to achieve the above object and other objects of the 
present invention, a further embodiment of a poWer-saving 
circuit according to the present invention includes: a TMDS 
driving unit for converting a TMDS data signal input together 
With a TMDS clock signal to the TMDS driving unit into 
horizontal/vertical synchronous signals and a digital video 
signal based on a TMDS signal conversion mode; a display 
driving unit for driving a display unit based on the horiZontal/ 
vertical synchronous signals and the digital video signal input 
to the display driving unit from the TMDS driving unit; a 
clock signal detecting unit for outputting a ?rst level of a 
clock detecting signal When the TMDS clock signal is not 
input to the TMDS driving unit, and for outputting a second 
level of the clock detecting signal When the TMDS clock 
signal is input to the TMDS driving unit; and a poWer supply 
unit for supplying a voltage to the TMDS driving unit, the 
clock signal detecting unit and the display driving unit, for 
cutting off the supply of the voltage to the TMDS driving unit 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
and the display driving unit, but not to the clock signal detect 
ing unit, When the ?rst level of clock detecting signal is input 
to the poWer supply unit from the clock signal detecting unit, 
and for providing the supply of the voltage to the TMDS 
driving unit, the clock signal detecting unit and the display 
driving unit When the second level of the clock detecting 
signal is input to the poWer supply unit from the clock signal 
detecting unit. 

In order to achieve the above object and other objects of the 
present invention, a still further embodiment of a poWer 
saving circuit according to the present invention includes: a 
TMDS driving unit for converting a TMDS data signal input 
together With a TMDS clock signal to the TMDS driving unit 
into horizontal/vertical synchronous signals and a digital 
video signal based on a TMDS signal conversion mode, the 
TMDS driving unit stopping driving of an operation for signal 
converting When a ?rst level of a clock detecting signal is 
input to the TMDS driving unit, and the TMDS driving unit 
starting the driving of the operation for signal converting 
When a second level of the clock detecting signal is input to 
the TMDS driving unit; a display driving unit for driving a 
display unit based on the horizontal/vertical synchronous 
signals and the digital video signal input to the display driving 
unit from the TMDS driving unit; a clock signal detecting unit 
for outputting to the TMDS driving unit the ?rst level of clock 
detecting signal When the TMDS clock signal is not input the 
TMDS driving unit, and for outputting the second level of the 
clock detecting signal to the TMDS driving unit When the 
TMDS clock signal is input to the TMDS driving unit; and a 
poWer supply unit for supplying a voltage to the TMDS driv 
ing unit, the clock signal detecting unit and the display driving 
unit, for cutting off the supply of a voltage except to the 
TMDS driving unit and the clock signal detecting unit When 
the ?rst level of the clock detecting signal is input to the poWer 
supply unit from the clock signal detecting unit, and for 
providing the supply of the voltage to the TMDS driving unit, 
the clock signal detecting unit and to the display driving unit 
When the second level of the clock detecting signal is input to 
the poWer supply unit from the clock signal detecting unit. 

Accordingly, the present invention promotes satisfaction 
of the DTMS standards through the reduction of the poWer 
consumption by detecting Whether a TMDS clock signal is 
input to the TMDS driving unit, carrying out a poWer-saving 
mode according to the detection result, and stopping the 
driving of the respective components including the driving of 
an operation for signal converting in the TMDS driving unit 
during the operation in the poWer-saving mode. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete appreciation of the invention, and many 
of the attendant advantages thereof, Will be readily apparent 
as the same becomes better understood by reference to the 
folloWing detailed description When considered in conjunc 
tion With the accompanying draWings in Which like reference 
symbols indicate the same or similar components, Wherein: 

FIG. 1 is a vieW illustrating a poWer-saving circuit of a 
conventional digital video display device; 

FIG. 2 is a vieW illustrating a poWer-saving circuit of a 
digital video display device according to a ?rst embodiment 
of the present invention; 

FIG. 3 is a vieW illustrating a poWer-saving circuit of a 
digital video display device according to a second embodi 
ment of the present invention; 

FIG. 4 is a vieW illustrating a poWer-saving circuit of a 
digital video display device according to a third embodiment 
of the present invention; 
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FIG. 5 is a vieW illustrating a poWer-saving circuit of a 
digital video display device according to a fourth embodi 
ment of the present invention; and 

FIG. 6 is a vieW illustrating in detail a clock signal detect 
ing unit shoWn in FIGS. 2, 3, 4 and 5. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The poWer-saving circuits according to embodiments of 
the present invention Will noW be described in detail With 
reference to the accompanying draWings, particularly FIGS. 
2 through 6. 

FIG. 2 is a vieW illustrating for shoWing a poWer-saving 
circuit 200 of a digital video display device according to a ?rst 
embodiment of the present invention, FIG. 3 is a vieW illus 
trating a poWer-saving circuit 300 of a digital video display 
device according to a second embodiment of the present 
invention, FIG. 4 is a vieW illustrating a poWer-saving circuit 
400 of a digital video display device according to a third 
embodiment of the present invention, FIG. 5 is a vieW illus 
trating a poWer-saving circuit 500 of a digital video display 
device according to a fourth embodiment of the present inven 
tion, and FIG. 6 is a vieW illustrating in detail a clock signal 
detecting unit shoWn in FIGS. 2, 3, 4, and 5. 

Referring to FIG. 2, a ?rst embodiment of the present 
invention of the poWer-saving circuit 200 includes a TMDS 
driving unit 20 for converting into horizontal/vertical signals 
Hsync/V sync, and a digital video signal DE a TMDS data 
signal Data on line 6 input together With a TMDS clock signal 
Clock on line 2 to the TMDS driving unit 20 based on the 
TMDS signal conversion mode. The power-saving circuit 200 
also includes a display driving unit 22 for driving a display 
unit based on the horizontal/vertical synchronous signals and 
the digital video signal input to the display driving unit 22 
from the TMDS driving unit 20. Further, the poWer-saving 
circuit 200 includes a clock signal detecting unit 24 for out 
putting a ?rst level of a clock detecting signal CS When the 
TMDS clock signal Clock is not input to the TMDS driving 
unit 20 and outputting a second level of the clock detecting 
signal CS When the TMDS clock signal Clock is input to the 
TMDS driving unit 20. The poWer-saving circuit 200 also 
includes a controller 26 for outputting a ?rst level of a poWer 
saving signal PS When the ?rst level of the clock detecting 
signal CS is input to the controller 26 from the clock signal 
detecting unit 24 and outputting a second level of the poWer 
saving signal PS When the second level of the clock detecting 
signal CS is input to the controller 26 from the clock signal 
detecting unit 24. The poWer-saving circuit 200 further 
includes a poWer supply unit 28 for cutting off a supply of a 
voltage Vcc to the TMDS driving unit 20 and the display unit 
22, [except for] but power 20 the controller 26 and the clock 
signal detecting unit 24 is not cut 017', When the ?rst level of the 
poWer-saving signal PS is input to the poWer supply unit 28 
from the controller 26, and for supplying the voltage Vcc to 
the TMDS driving unit 20, the display driving unit 22, the 
controller 26 and the clock signal detecting unit 24 When the 
second level of the poWer-saving signal PS is input to the 
poWer supply unit 28 from the controller 26, during the poWer 
supply unit 28 supplying of the voltage Vcc to the respective 
components of the poWer-saving circuit 200. 

Referring to FIG. 3, a second embodiment of the present 
invention of the poWer-saving circuit 300 includes a TMDS 
driving unit 30 for converting into horizontal/vertical syn 
chronous signals Hsync/V sync and a digital video signal DE 
a TMDS data signal Data on line input together With a TMDS 
clock signal Clock on line 2 to the TMDS driving unit 30 
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6 
based on the TMDS signal conversion mode, the TMDS 
driving unit 30 stopping the driving of an operation for signal 
converting When a ?rst level of a poWer-doWn signal PD is 
input to the TMDS driving unit 3 0, and the TMDS driving unit 
30 starting the driving of the operation for signal converting 
When a second level of the poWer-doWn signal PD is input the 
to TMDS driving unit 30. The poWer-saving circuit 300 fur 
ther includes a display driving unit 32 for driving a display 
unit based on the horizontal/vertical synchronous signals and 
the digital video signal input to the display driving unit 32 
from the TMDS driving unit 3 0. The poWer-saving circuit 3 00 
further includes a clock signal detecting unit 34 for outputting 
a ?rst level of a clock detecting signal CS When the TMDS 
clock signal Clock is not input to the TMDS driving unit 30, 
and for outputting a second level of the clock detecting signal 
CS When the TMDS clock signal Clock is input the TMDS 
driving unit 30. The poWer-saving circuit 300 also includes a 
controller 36 for outputting a ?rst level of a poWer-saving 
signal PS to a poWer supply unit 38 at the same time With 
outputting the ?rst level of the poWer-doWn signal PD to the 
TMDS driving unit 30 When the ?rst level of the clock detect 
ing signal CS is input to controller 36 from the clock signal 
detecting unit 34, and the controller 36 outputting a second 
level of the poWer-saving signal PS to the poWer supply unit 
38 at the same time With outputting the second level of the 
poWer-doWn signal PD to the TMDS driving unit 30 When the 
second level of clock detecting signal CS is input from the 
clock signal detecting unit 34. The poWer-saving circuit 300 
additionally includes the poWer supply unit 38 for supplying 
a voltage Vcc to the TMDS driving unit 30, the controller 36, 
the clock signal detecting unit 34 and the display driving unit 
32, the power-supply unit 38 cutting off the supply of the 
voltage Vcc to the display driving unit 32, but not to the 
controller 36, the clock signal detecting unit 34 and the 
TMDS driving unit 30, When the ?rst level of the poWer 
saving signal PS is input to the poWer supply unit 38 from the 
controller 26, and the poWer supply unit 38 providing the 
supply of the voltage Vcc to the TMDS driving unit 30, the 
controller 36, the clock signal detecting unit 34 and the dis 
play driving unit 32 When the second level of the poWer 
saving signal PS is input from the controller 36 to the poWer 
supply unit 38. 

Referring noW to FIG. 4, a third embodiment of the present 
invention of the poWer-saving circuit 400 includes a TMDS 
driving unit 40 for converting a TMDS data signal Data on 
line input together With a TMDS clock signal Clock on line 2 
to the TMDS driving unit 40 into horiZontal/ vertical synchro 
nous signals Hsync/Vsync and a digital video signal DE 
based on the TMDS signal conversion mode. The poWer 
saving circuit 400 also includes a display driving unit 42 for 
driving a display unit based on the horizontal/vertical syn 
chronous signals and the digital video signal input to the 
display driving unit 42 from the TMDS driving unit 40. The 
poWer-saving circuit 400 also includes a clock signal detect 
ing unit 44 for outputting a ?rst level of a clock detecting 
signal CS When the TMDS clock signal Clock is not input to 
the TMDS driving unit 40, and for outputting a second level of 
the clock detecting signal CS When the TMDS clock signal 
Clock is input to the TMDS driving unit 40. The poWer-saving 
circuit 400 additionally includes a poWer supply unit 46 for 
supplying a voltage Vcc to the TMDS driving unit 40, the 
clock signal detecting unit 44 and the display driving unit 42, 
the poWer supply unit 46 cutting off the supply of the voltage 
Vcc to the TMDS driving unit 40 and the display driving unit 
42 When the ?rst level of the clock detecting signal CS is input 
to the poWer supply unit 46 from the clock signal detecting 
unit 44, and the poWer supply unit 46 providing the supply of 



US RE43,202 E 
7 

the voltage Vcc to the TMDS driving unit 40, the clock signal 
detecting unit 44 and the display driving unit 42 When the 
second level of the clock detecting signal CS is input to the 
power supply unit 46 from the clock signal detecting unit 44. 

Referring to FIG. 5, a fourth embodiment of the present 
invention of a poWer-saving circuit 500 includes a TMDS 
driving unit 50 for converting a TMDS data signal Data on 
line 6 input together With a TMDS clock signal Clock on line 
2 to the TMDS driving unit 50 into horizontal/vertical syn 
chronous signals Hsync/V sync and a digital video signal DE 
based on the TMDS signal conversion mode, the TMDS 
driving unit 50 stopping the driving of an operation for signal 
converting When a ?rst level of a clock detecting signal CS is 
input to the TMDS driving unit 50 from a clock signal detect 
ing unit 54, and the TMDS driving unit 50 starting the driving 
of the operation for signal converting When a second level of 
the clock detecting signal CS is input to the TMDS driving 
unit 50 from the clock signal detecting unit 54. The poWer 
saving circuit 500 further includes a display driving unit 52 
for driving a display unit based on the horizontal/vertical 
synchronous signals and the digital video signal input to the 
display driving unit 52 from the TMDS driving unit 50. The 
poWer-saving circuit 500 additionally includes the clock sig 
nal detecting unit 54 for outputting the ?rst level of the clock 
detecting signal CS to the TMDS driving unit 50 When the 
TMDS clock signal Clock is not input to the TMDS driving 
unit 50, and the clock signal detecting unit 54 for outputting 
the second level of the clock detecting signal CS to the TMDS 
driving unit 50 When the TMDS clock signal Clock is input to 
the TMDS driving unit 50. The poWer-saving circuit 500 also 
includes a poWer supply unit 56 for supplying a voltage Vcc 
to the TMDS driving unit 50, the clock signal detecting unit 
54 and the display driving unit 52, the poWer supply unit 56 
for cutting off the supply of the voltage Vcc to the display 
driving unit 52, but not to the TMDS driving unit 50 and the 
clock signal detecting unit 54, When the ?rst level of the clock 
detecting signal CS is input to the poWer supply unit 56 from 
the clock signal detecting unit 54, and the poWer supply unit 
56 providing the supply of the voltage Vcc to the TMDS 
driving unit 50, the clock signal detecting unit 54 and the 
display driving unit 52, When the second level of the clock 
detecting signal CS is input to the poWer supply unit 56 from 
the clock signal detecting unit 54. 

Referring noW to FIG. 6, FIG. 6 illustrates a circuit diagram 
of the clock signal detecting units 24, 34, 44, and 54 accord 
ing to the present invention. The clock signal detecting unit 
circuitry of FIG. 6 includes a capacitor C1 for removing direct 
current (DC) components of the TMDS clock signal Clock. 
The clock signal detecting unit circuitry of FIG. 6 also 
includes an amplifying transistor Q1 connected to the capaci 
tor C1 for amplifying the DC component-removed TMDS 
clock signal Clock to provide an ampli?ed signal, resistors R1 
and R2 connected to the base of the amplifying transistor Q1 
for biasing the base of the amplifying transistor Q1; a resistor 
R3 connected to the collector of the amplifying transistor Q1 
for biasing the collector of the amplifying transistor Q1. The 
clock signal detecting unit circuitry of FIG. 6 also includes a 
sWitching transistor Q2 Whose base is connected to the col 
lector of amplifying transistor Q1 and to the resistor R3 and 
Whose emitter is connected to the emitter of the amplifying 
transistor Q1, the sWitching transistor Q2 being sWitched by 
the ampli?ed signal from the amplifying transistor Q1 to 
output a loW level signal or a high level signal through the 
collector of the sWitching transistor Q2, the loW level signal 
corresponding to the ?rst level of the clock detecting signal 
CS and the high level signal corresponding to the second level 
of the clock detecting signal CS. The clock signal detecting 
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unit circuitry of FIG. 6 also includes a resistor R4 connected 
to the collector of the sWitching transistor Q2 for biasing the 
collector of the sWitching transistor Q2, and a capacitor C2 
connected to the emitter of the sWitching transistor Q2, and a 
resistor R5 connected to the capacitor C2 and to the collector 
of the sWitching transistor Q2, the capacitor C2 and the resis 
tor R5 for smoothing an output signal of the sWitching tran 
sistor Q2, the output signal of the sWitching transistor Q2 
corresponding to one of the ?rst level of the clock detecting 
signal CS or the second level of the clock detecting signal CS. 
The method and operation of the poWer-saving circuits 

200, 300, 400, and 500 according to the respective embodi 
ments of the present invention Will noW be described With 
reference to FIGS. 2 through 6. In this regard, it is noted that 
the ?rst and second embodiments of the poWer-saving circuits 
200 and 300 are related to poWer-saving circuits With a con 
troller, and the third and fourth embodiments of the poWer 
saving circuits 400 and 500 are related to poWer-saving cir 
cuits Without a controller. 

In general, a graphic card built in a computer main body 
compresses and encodes horizontal/vertical synchronous sig 
nals and a digital video signal into a TMDS data signal Data 
to be output to a digital video display device together With a 
TMDS clock signal Clock. 

Accordingly, referring ?rst to the embodiment of the 
poWer-saving circuit 200 of FIG. 2, the TMDS driving unit 20 
of the digital video display device converts a TMDS data 
signal Data input together With the TMDS clock signal Clock 
into horizontal/vertical synchronous signals Hsync/Vsync 
and a digital video signal DE based on a TMDS signal con 
version mode to be output to the display driving unit 22. The 
display driving unit 22 displays images on a liquid crystal 
display screen by driving a gate driver and a source driver 
based on the horizontal/vertical synchronous signals and the 
digital video signal. 
The clock signal detecting unit 24 outputs the ?rst level of 

the clock detecting signal CS to the controller 26 When the 
TMDS clock signal Clock is not input to the TMDS driving 
unit and outputs the second level of the clock detecting signal 
CS to the controller 26, When the TMDS clock signal Clock is 
input to the TMDS driving unit 20 from the computer main 
body. 

Referring noW to FIG. 6 for a more detailed description of 
the operation of the clock signal detecting unit 24, as Well as 
of the operation of the clock signal detecting units 34, 44 and 
54 of the respective embodiments of the poWer-saving cir 
cuits 300, 400, and 500 ofFlGS. 3 through 5, the TMDS clock 
signal Clock input from an external computer main body 
passes through the capacitor C1 to remove any DC compo 
nent in the TMDS clock signal Clock, and the DC compo 
nent-removed TMDS clock signal Clock is ampli?ed through 
the transistor Q1 to provide an ampli?ed signal. The transistor 
Q2 is sWitched based on the ampli?ed signal from the tran 
sistor Q1, so that a loW level or a high level of the clock 
detecting signal CS is output through the collector of the 
transistor Q2. The output clock detecting signal CS of the 
sWitching transistor Q2 is recti?ed through the capacitor C2 
and the resistor R5 and input into the controller 26 of the 
poWer-saving circuit 200. Similarly, in this regard, the clock 
detecting signal CS from the clock signal detecting unit 34 in 
the poWer-saving circuit 300 is obtained and provided to the 
controller 36, the clock detecting signal CS from the clock 
signal detecting unit 44 in the poWer-saving circuit 400 is 
obtained and provided to the poWer supply unit 46, and the 
clock detecting signal CS from the clock signal detecting unit 
54 in the poWer- saving circuit 500 is obtained and provided to 
the poWer supply unit 56 and to the TMDS driving unit 50. 
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Continuing the reference to the poWer-saving circuit 200 of 
FIG. 2, the controller 26 outputs the ?rst level of the poWer 
saving signal PS to the poWer supply unit 28 for carrying out 
a poWer-saving mode When the ?rst level of the clock detect 
ing signal CS is input to the controller 26 from the clock 
signal detecting unit 24, and outputs the second level of the 
poWer-saving signal PS to the poWer supply unit 28 for restor 
ing a normal mode When the second level of the clock detect 
ing signal CS is input to the controller 26 from the clock 
signal detecting unit 24. 

Accordingly, in the embodiment of the poWer-saving cir 
cuit 200 of FIG. 2, the poWer supply unit 28 supplies the 
voltage Vcc to the respective components, including the con 
troller 26, the TMDS driving unit 20, the clock signal detect 
ing unit 24 and the display unit 22, carries out the poWer 
saving mode by cutting off the supply of the voltage Vcc to the 
respective components, including to the TMDS driving unit 
20 and the display driving unit 22, but not to the controller 26 
and the clock signal detecting unit 24, When the ?rst level of 
the poWer-saving signal PS is input to the poWer supply unit 
28 from the controller 26, and the poWer supply unit 28 
providing the supply of the voltage Vcc to the respective 
components, including the controller 26, the TMDS driving 
unit 20, the clock signal detecting unit 24 and the display 
driving unit 22 When the second level of the poWer-saving 
signal PS is input to the poWer supply unit 28 from the 
controller 26. 

Continuing noW With reference to the operation of the 
poWer-saving circuit 300 of FIG. 3, the operation of the 
TMDS driving unit 30, the clock signal detecting unit 34 and 
the display driving unit 32 are similar respectively to the 
above-described operation of the TMDS driving unit 20, the 
clock signal detecting unit 24 and the display driving unit 22 
in the ?rst embodiment of FIG. 2 in the normal mode. 

In the poWer-saving circuit 300, the clock signal detecting 
unit 34 outputs the ?rst level of the clock detecting signal CS 
to the controller 36 When the TMDS clock signal Clock is not 
input to the TMDS driving unit 30 from the computer main 
body, and the clock signal detecting unit outputs the second 
level of clock detecting signal CS to the controller 36 When 
the TMDS clock signal Clock is input to the TMDS driving 
unit 30 from the computer main body. 

Also, in the poWer-saving circuit 300 of FIG. 3, the con 
troller 36 outputs the ?rst level of poWer-doWn signal PD to 
the TMDS driving unit 30 for carrying out the poWer-saving 
mode at the same time With outputting the ?rst level of poWer 
saving signal PS to the poWer supply unit When the ?rst level 
of clock detecting signal CS is input to the controller 36 from 
the clock signal detecting unit 34, and the controller 36 out 
puts the second level of poWer-doWn signal PD to the TMDS 
driving unit 30 for restoring the normal mode at the same time 
With outputting the second level of poWer-saving signal PS to 
the poWer supply unit 38 When the second level of clock 
detecting signal CS is input to the controller 36 from the clock 
signal detecting unit 34. 

Accordingly, in the poWer-saving circuit 300 of FIG. 3, the 
poWer supply unit 38 supplies the voltage Vcc to respective 
components, including to the TMDS driving unit 30, the 
controller 36, the clock signal detecting unit 34 and the dis 
play driving unit 32, and the poWer supply unit 38 carries out 
the poWer-saving mode by cutting off the supply of the volt 
age Vcc to at least the display driving unit 32, but not to the 
controller 36, the clock signal detecting unit 34 and the 
TMDS driving unit 30, When the ?rst level of poWer-saving 
signal PS is input to the poWer supply unit 38 from the 
controller 36, and the poWer supply unit 38 provides the 
supply of the voltage Vcc for restoring the normal mode to the 
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display driving unit 32, When the second level of poWer 
saving signal PS is input to the poWer supply unit 38 from the 
controller 36. 

Further, in the poWer-saving circuit 300 of FIG. 3, the 
TMDS driving unit 30 converts the TMDS data signal Data 
input together With the TMDS clock signal Clock to the 
TMDS driving unit 30 into the horizontal/vertical synchro 
nous signals Hsync/Vsync and the digital video signal DE 
based on the TMDS signal conversion mode, and the TMDS 
driving unit 30 outputs the horizontal/vertical synchronous 
signals and the digital video signal to the display driving unit 
32. Also the TMDS driving unit 30 stops the driving of an 
operation for signal converting When the ?rst level of poWer 
doWn signal PD is input to the TMDS driving unit 30 from the 
controller 36, and the TMDS driving unit 30 starts the driving 
of the operation for signal converting When the second level 
of the poWer-doWn signal PD is input to the TMDS driving 
unit 30 from the controller 36. 

Continuing With reference to the operation of the poWer 
saving circuit 400 of FIG. 4, the operation of the TMDS 
driving unit 40, the display driving unit 42 and the clock 
signal detecting unit 44 are similar respectively to the above 
described operation of the TMDS driving unit 20, the display 
unit 22, and the clock signal detecting unit 24 in the ?rst 
embodiment of FIG. 2 in the normal mode. In the poWer 
saving circuit 400 of FIG. 4, the clock signal detecting unit 44 
outputs the ?rst level of clock detecting signal CS to the 
poWer supply unit 46 When the TMDS clock signal Clock is 
not input to the TMDS driving unit 40 from the computer 
main body, and the clock signal detecting unit 44 outputs the 
second level of clock detecting signal CS to the poWer supply 
unit 46 When the TMDS clock signal Clock is input to the 
TMDS driving unit 40 from the computer main body. 

Accordingly in the poWer-saving circuit 400 of FIG. 4, the 
poWer supply unit 46 supplies the voltage Vcc to the respec 
tive components, including to the TMDS driving unit 40, the 
clock signal detecting unit 44 and the display driving unit 42, 
the poWer supply unit 46 cutting off the supply of all the 
voltage Vcc to the TMDS driving unit 40 and the display 
driving unit 42, but not to the clock signal detecting unit 44, 
for the poWer-saving mode When the ?rst level of clock 
detecting signal CS is input to the poWer supply unit 46 from 
the clock signal detecting unit 44, and the poWer supply unit 
48 provides the supply of all the voltage Vcc to the to the 
TMDS driving unit 40, the clock signal detecting unit 44 and 
the display driving unit 42 for restoring the normal mode 
When the second level of clock detecting signal CS is input to 
the poWer-supply unit 46 from the clock signal detecting unit 
44. 

Continuing With reference to the operation of the poWer 
saving circuit 500 of FIG. 5, the operation of the TMDS 
driving unit 50, the clock signal detecting unit 54 and the 
display driving unit 52 are similar respectively to the above 
described operation of the TMDS driving unit 20, the display 
driving unit 22, and the clock signal detecting unit 24 of the 
?rst embodiment of FIG. 2 in the normal mode. In the poWer 
saving circuit 500 of FIG. 5, the clock signal detecting unit 54 
outputs the ?rst level of clock detecting signal CS to the 
TMDS driving unit 50 and to the poWer supply unit 56 When 
the TMDS clock signal Clock is not input to the TMDS 
driving unit 50 from the computer main body, and the clock 
signal detecting unit 54 outputs the second level of clock 
detecting signal CS to the TMDS driving unit 50 and to the 
poWer supply unit 56 When the TMDS clock signal Clock is 
input to the to the TMDS driving unit 50 from the computer 
main body. 
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Accordingly, in the poWer-saving circuit 500 of FIG. 5, the 
power supply unit 56 supplies the voltage Vcc to at least to the 
TMDS driving unit 50, the clock signal detecting unit 54 and 
to the display driving unit 52, the poWer supply unit 56 cutting 
off the supply of the voltage Vcc to at least the display driving 
unit 52, but not to the TMDS driving unit 50 and the clock 
signal detecting unit 54, for performing the poWer-saving 
mode When the ?rst level of clock detecting signal CS is input 
to the poWer supply unit 56 from the clock signal detecting 
unit 54, and the poWer supply unit 56 provides the supply of 
all the voltage Vcc including to the TMDS driving unit 50, the 
clock signal detecting unit 54 and the display driving unit 52, 
for restoring the normal mode When the second level of clock 
detecting signal CS is input to the poWer supply unit 56 from 
the clock signal detecting unit 54. 

Further, in the poWer-saving circuit 500 of FIG. 5, the 
TMDS driving unit 50 converts the TMDS data signal Data 
input together With the TMDS clock signal Clock to the 
TMDS driving unit 50 into the horizontal/vertical synchro 
nous signals Hsync/Vsync and the digital video signal DE 
based on the TMDS signal conversion mode, and the TMDS 
driving unit 50 outputs the horizontal/vertical synchronous 
signals and the digital video signal to the display driving unit 
52. Also the TMDS driving unit 50 stops the driving of the 
operation for signal converting When the ?rst level of clock 
detecting signal CS is input to the to the TMDS driving unit 50 
from the clock signal detecting unit 54, and the TMDS driving 
unit 50 starts the driving of the operation for signal converting 
When the second level of clock detecting signal CS is input to 
the TMDS driving unit 50 from the clock signal detecting unit 
54. 
As discussed above, the power-saving circuits according to 

the present invention, such as poWer-saving circuits 200, 300, 
400 and 500 of FIGS. 2 through 5, detect Whether the TMDS 
clock signal is input, carry out the poWer-saving mode 
according to the detection result, and stop the driving of the 
respective components including the TMDS driving unit in 
the operation of the poWer-saving mode, to thereby reduce the 
poWer consumption to meet the display poWer system man 
agement (DPMS) standard. 

While there have been illustrated and described What are 
considered to be preferred embodiments of the present inven 
tion, it Will be understood by those skilled in the art that 
various changes and modi?cations may be made, and equiva 
lents may be substituted for elements thereof Without depart 
ing from the true scope of the present invention. In addition, 
many modi?cations may be made to adapt a particular situa 
tion to the teaching of the present invention Without departing 
from the scope thereof. Therefore, it is intended that the 
present invention not be limited to the particular embodi 
ments disclosed as the best mode contemplated for carrying 
out the present invention, but that the present invention 
includes all embodiments falling Within the scope of the 
appended claims. 
What is claimed is: 
1. A poWer-saving circuit for a digital video display device, 

comprising: 
a transmission minimized differential signaling driving 

unit for converting a transmission minimized differen 
tial signaling data signal input together With a transmis 
sion minimized differential signaling clock signal to the 
transmission minimized differential signaling driving 
unit into horizontal and vertical synchronous signals and 
a digital video signal based on a transmission minimized 
differential signaling signal conversion mode; 

a display driving unit for driving a display unit based on the 
horizontal and vertical synchronous signals and the digi 
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tal video signal input from the transmission minimized 
differential signaling driving unit; 

a clock signal detecting unit for outputting a ?rst level of a 
clock detecting signal When the transmission minimized 
differential signaling clock signal is not input to the 
transmission minimized differential signaling driving 
unit and for outputting a second level of the clock detect 
ing signal When the transmission minimized differential 
signaling clock signal is input to the transmission mini 
mized differential signaling driving unit; 

a controller for outputting a ?rst level of a poWer-saving 
signal When the ?rst level of the clock detecting signal is 
input to the controller from the clock signal detecting 
unit, and for outputting a second level of the poWer 
saving signal When the second level of the clock detect 
ing signal is input to the controller from the clock signal 
detecting unit; and 

a poWer supply unit for supplying a voltage to the trans 
mission minimized differential signaling driving unit, 
the controller, the clock signal detecting unit and the 
display driving unit, for cutting off the supply of the 
voltage except to the controller and the clock signal 
detecting unit When the ?rst level of the poWer-saving 
signal is input to the poWer supply unit from the control 
ler, and for providing the supply of the voltage to the 
transmission minimized differential signaling driving 
unit, the controller, the clock signal detecting unit and 
the display driving unit When the second level of the 
poWer-saving signal is input to the poWer supply unit 
from the controller. 

2. The power-saving circuit as claimed in claim 1, further 
comprised of the clock signal detecting unit comprising: 

a ?rst capacitor for removing direct current components of 
the transmission minimized differential signaling clock 
signal; 

an amplifying transistor connected to the ?rst capacitor for 
amplifying the transmission minimized differential sig 
naling clock signal Without the direct current compo 
nents removed by the ?rst capacitor to provide an ampli 
?ed signal; 

a ?rst resistor connected to the base of the amplifying 
transistor for biasing the base of the amplifying transis 
tor; 

a second resistor connected to the collector of the ampli 
fying transistor for biasing the collector of the amplify 
ing transistor; 

a sWitching transistor connected to the emitter and the 
collector of the amplifying transistor, the sWitching tran 
sistor being sWitched based on the ampli?ed signal 
received from the amplifying transistor, and for output 
ting one of a loW level signal and a high level signal 
through the collector of the sWitching transistor, the loW 
level signal corresponding to the ?rst level of the clock 
detecting signal and the high level signal corresponding 
to the second level of the clock detecting signal; 

a third resistor connected to the collector of the sWitching 
transistor for biasing the collector of the sWitching tran 
sistor; and 

a second capacitor connected to the emitter of the sWitch 
ing transistor, and a fourth resistor connected to the 
second capacitor and the collector of the sWitching tran 
sistor, the second capacitor and the fourth resistor for 
smoothing an output signal of the sWitching transistor, 
the output signal of the sWitching transistor correspond 
ing to one of the ?rst level of the clock detecting signal 
and the second level of the clock detecting signal. 
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3. The poWer-saving circuit as claimed in claim 2, further 
comprised of the ?rst resistor of the clock signal detecting 
unit including a pair of resistors connected to the base of the 
amplifying transistor for biasing the base of the amplifying 
transistor. 

4. A poWer-saving circuit for a digital video display device, 
comprising: 

a transmission minimized differential signaling driving 
unit for converting a transmission minimized differen 
tial signaling data signal input together With a transmis 
sion minimized differential signaling clock signal to the 
transmission minimized differential signaling driving 
unit into horizontal and vertical synchronous signals and 
a digital video signal based on a transmission minimized 
differential signaling signal conversion mode, for stop 
ping a driving of an operation for signal converting When 
a ?rst level of a poWer-doWn signal is input to the trans 
mission minimized differential signaling driving unit, 
and for starting the driving of the operation for signal 
converting When a second level of the poWer-doWn sig 
nal is input to the transmission minimized differential 
signaling driving unit; 

a display driving unit for driving a display unit based on the 
horizontal and vertical synchronous signals and the digi 
tal video signal input to the display driving unit from the 
transmission minimized differential signaling driving 
unit; 

a clock signal detecting unit for outputting a ?rst level of a 
clock detecting signal When the transmission minimized 
differential signaling clock signal is not input to the 
transmission minimized differential signaling driving 
unit and for outputting a second level of the clock detect 
ing signal When the transmission minimized differential 
signaling clock signal is input to the transmission mini 
mized differential signaling driving unit; 

a controller for outputting the ?rst level of the poWer-doWn 
signal to the transmission minimized differential signal 
ing driving unit and for outputting a ?rst level of a 
poWer-saving signal When the ?rst level of clock detect 
ing signal is input to the controller from the clock signal 
detecting unit, and for outputting the second level of the 
poWer-doWn signal to the transmission minimized dif 
ferential signaling driving unit and for outputting a sec 
ond level of the poWer-saving signal When the second 
level of the clock detecting signal is input to the control 
ler from the clock signal detecting unit; and 

a poWer supply unit for supplying a voltage to the trans 
mission minimized differential signaling driving unit, 
the display driving unit, the clock signal detecting unit 
and the controller, for cutting off the supply of the volt 
age except to the controller, the transmission minimized 
differential signaling driving unit and the clock signal 
detecting unit When the ?rst level of the poWer-saving 
signal is input to the poWer supply unit from the control 
ler, and for providing the supply of the voltage to the 
transmission minimized differential signaling driving 
unit, the display driving unit, the clock signal detecting 
unit and the controller When the second level of poWer 
saving signal is input to the poWer supply unit from the 
controller. 

5. The poWer-saving circuit as claimed in claim 4, further 
comprised of the clock signal detecting unit comprising: 

a ?rst capacitor for removing direct current components of 
the transmission minimized differential signaling clock 
signal; 

an amplifying transistor connected to the ?rst capacitor for 
amplifying the transmission minimized differential sig 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

1 4 
naling clock signal Without the direct current compo 
nents removed by the ?rst capacitor to provide an ampli 
?ed signal; 

a ?rst resistor connected to the base of the amplifying 
transistor for biasing the base of the amplifying transis 
tor; 

a second resistor connected to the collector of the ampli 
fying transistor for biasing the collector of the amplify 
ing transistor; 

a sWitching transistor connected to the emitter and the 
collector of the amplifying transistor, the sWitching tran 
sistor being sWitched based on the ampli?ed signal 
received from the amplifying transistor, and for output 
ting one of a loW level signal and a high level signal 
through the collector of the sWitching transistor, the loW 
level signal corresponding to the ?rst level of the clock 
detecting signal and the high level signal corresponding 
to the second level of the clock detecting signal; 

a third resistor connected to the collector of the sWitching 
transistor for biasing the collector of the sWitching tran 
sistor; and 

a second capacitor connected to the emitter of the sWitch 
ing transistor, and a fourth resistor connected to the 
second capacitor and the collector of the sWitching tran 
sistor, the second capacitor and the fourth resistor for 
smoothing an output signal of the sWitching transistor, 
the output signal of the sWitching transistor correspond 
ing to one of the ?rst level of the clock detecting signal 
and the second level of the clock detecting signal. 

6. The poWer-saving circuit as claimed in claim 5, further 
comprised of the ?rst resistor of the clock signal detecting 
unit including a pair of resistors connected to the base of the 
amplifying transistor for biasing the base of the amplifying 
transistor. 

7. A poWer-saving circuit for a digital video display device, 
comprising: 

a transmission minimized differential signaling driving 
unit for converting a transmission minimized differen 
tial signaling data signal input together With a transmis 
sion minimized differential signaling clock signal to the 
transmission minimized differential signaling driving 
unit into horizontal and vertical synchronous signals and 
a digital video signal based on a transmission minimized 
differential signaling signal conversion mode; 

a display driving unit for driving a display unit based on the 
horizontal and vertical synchronous signals and the digi 
tal video signal input to the display driving unit from the 
transmission minimized differential signaling driving 
unit; 

a clock signal detecting unit for outputting a ?rst level of a 
clock detecting signal When the transmission minimized 
differential signaling clock signal is not input to the 
transmission minimized differential signaling driving 
unit, and for outputting a second level of the clock 
detecting signal When the transmission minimized dif 
ferential signaling clock signal is input to the transmis 
sion minimized differential signaling driving unit; and 

a poWer supply unit for supplying a voltage to the trans 
mission minimized differential signaling driving unit, 
the display driving unit and the clock signal detecting 
unit, for cutting off the supply of the voltage except to 
the clock signal detecting unit When the ?rst level of the 
clock detecting signal is input to the poWer supply unit 
from the clock signal detecting unit, and for providing 
the supply of the voltage to the transmission minimized 
differential signaling driving unit, the display driving 
unit and the clock signal detecting unit When the second 
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level of the clock detecting signal is input to the power 
supply unit from the clock signal detecting unit. 

8. The poWer-saving circuit as claimed in claim 7, further 
comprised of the clock signal detecting unit comprising: 

a ?rst capacitor for removing direct current components of 
the transmission minimized differential signaling clock 
signal; 

an amplifying transistor connected to the ?rst capacitor for 
amplifying the transmission minimized differential sig 
naling clock signal Without the direct current compo 
nents removed by the ?rst capacitor to provide an ampli 
?ed signal; 

a ?rst resistor connected to the base of the amplifying 
transistor for biasing the base of the amplifying transis 
tor; 

a second resistor connected to the collector of the ampli 
fying transistor for biasing the collector of the amplify 
ing transistor; 

a sWitching transistor connected to the emitter and the 
collector of the amplifying transistor, the sWitching tran 
sistor being sWitched based on the ampli?ed signal 
received from the amplifying transistor, and for output 
ting one of a loW level signal and a high level signal 
through the collector of the sWitching transistor, the loW 
level signal corresponding to the ?rst level of the clock 
detecting signal and the high level signal corresponding 
to the second level of the clock detecting signal; 

a third resistor connected to the collector of the sWitching 
transistor for biasing the collector of the sWitching tran 
sistor; and 

a second capacitor connected to the emitter of the sWitch 
ing transistor, and a fourth resistor connected to the 
second capacitor and the collector of the sWitching tran 
sistor, the second capacitor and the fourth resistor for 
smoothing an output signal of the sWitching transistor, 
the output signal of the sWitching transistor correspond 
ing to one of the ?rst level of the clock detecting signal 
and the second level of the clock detecting signal. 

9. The poWer-saving circuit as claimed in claim 8, further 
comprised of the ?rst resistor of the clock signal detecting 
unit including a pair of resistors connected to the base of the 
amplifying transistor for biasing the base of the amplifying 
transistor. 

10. A poWer-saving circuit for a digital video display 
device, comprising: 

a transmission minimized differential signaling driving 
unit for converting a transmission minimized differen 
tial signaling data signal input together With a transmis 
sion minimized differential signaling clock signal to the 
transmission minimized differential signaling driving 
unit into horizontal and vertical synchronous signals and 
a digital video signal based on a transmission minimized 
differential signaling signal conversion mode, for stop 
ping a driving of an operation for signal converting When 
a ?rst level of a clock detecting signal is input to the 
transmission minimized differential signaling driving 
unit, and for starting the driving of the operation for 
signal converting When a second level of the clock 
detecting signal is input to the transmission minimized 
differential signaling driving unit; 

a display driving unit for driving a display unit based on the 
horizontal and vertical synchronous signals and the digi 
tal video signal input to the display driving unit from the 
transmission minimized differential signaling driving 
unit; 

a clock signal detecting unit for outputting the ?rst level of 
the clock detecting signal to the transmission minimized 
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differential signaling driving unit When the transmission 
minimized differential signaling clock signal is not input 
to the transmission minimized differential signaling 
driving unit, and for outputting the second level of the 
clock detecting signal to the transmission minimized 
differential signaling driving unit When the transmission 
minimized differential signaling clock signal is input to 
the transmission minimized differential signaling driv 
ing unit; and 

a poWer supply unit for supplying a voltage to the trans 
mission minimized differential signaling driving unit, 
the display driving unit, and the clock signal detecting 
unit, for cutting off the supply of the voltage except to 
the transmission minimized differential signaling driv 
ing unit and the clock signal detecting unit When the ?rst 
level of the clock detecting signal is input to the poWer 
supply unit from the clock signal detecting unit, and for 
providing the supply of the voltage to the transmission 
minimized differential signaling driving unit, the dis 
play driving unit, and the clock signal detecting unit 
When the second level of the clock detecting signal is 
input to the poWer supply unit from the clock signal 
detecting unit. 

11. The poWer-saving circuit as claimed in claim 10, fur 
ther comprised of the clock signal detecting unit comprising: 

a ?rst capacitor for removing direct current components of 
the transmission minimized differential signaling clock 
signal; 

an amplifying transistor connected to the ?rst capacitor for 
amplifying the transmission minimized differential sig 
naling clock signal Without the direct current compo 
nents removed by the ?rst capacitor to provide an ampli 
?ed signal; 
?rst resistor connected to the base of the amplifying 
transistor for biasing the base of the amplifying transis 
tor; 

a second resistor connected to the collector of the ampli 
fying transistor for biasing the collector of the amplify 
ing transistor; 
sWitching transistor connected to the emitter and the 
collector of the amplifying transistor, the sWitching tran 
sistor being sWitched based on the ampli?ed signal 
received from the amplifying transistor, and for output 
ting one of a loW level signal and a high level signal 
through the collector of the sWitching transistor, the loW 
level signal corresponding to the ?rst level of the clock 
detecting signal and the high level signal corresponding 
to the second level of the clock detecting signal; 

a third resistor connected to the collector of the sWitching 
transistor for biasing the collector of the sWitching tran 
sistor; and 

a second capacitor connected to the emitter of the sWitch 
ing transistor, and a fourth resistor connected to the 
second capacitor and the collector of the sWitching tran 
sistor, the second capacitor and the fourth resistor for 
smoothing an output signal of the sWitching transistor, 
the output signal of the sWitching transistor correspond 
ing to one of the ?rst level of the clock detecting signal 
and the second level of the clock detecting signal. 

12. The poWer-saving circuit as claimed in claim 11, fur 
ther comprised of the ?rst resistor of the clock signal detect 
ing unit including a pair of resistors connected to the base of 
the amplifying transistor for biasing the base of the amplify 
ing transistor. 

13. A poWer-saving method for a digital video display 
device, comprising the steps of: 
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converting by a transmission minimized differential sig 
naling driving unit a transmission minimized differen 
tial signaling data signal input together With a transmis 
sion minimized differential signaling clock signal to the 
transmission minimized differential signaling driving 
unit into horizontal and vertical synchronous signals and 
a digital video signal based on a transmission minimized 
differential signaling signal conversion mode; 

driving by a display driving unit a display unit based on the 
horizontal and vertical synchronous signals and the digi 
tal video signal input from the transmission minimized 
differential signaling driving unit; 

outputting by a clock signal detecting unit a ?rst level of a 
clock detecting signal When the transmission minimized 
differential signaling clock signal is not input to the 
transmission minimized differential signaling driving 
unit and outputting by the clock signal detecting unit a 
second level of the clock detecting signal When the trans 
mission minimized differential signaling clock signal is 
input to the transmission minimized differential signal 
ing driving unit; 

outputting by a controller a ?rst level of a poWer-saving 
signal When the ?rst level of the clock detecting signal is 
input to the controller from the clock signal detecting 
unit, and outputting by the controller a second level of 
the poWer-saving signal When the second level of the 
clock detecting signal is input to the controller from the 
clock signal detecting unit; and 

supplying by a poWer supply unit a voltage to the transmis 
sion minimized differential signaling driving unit, the 
controller, the clock signal detecting unit and the display 
driving unit, cutting off by the poWer supply unit the 
supply of the voltage except to the controller and the 
clock signal detecting unit When the ?rst level of the 
poWer-saving signal is input to the poWer supply unit 
from the controller, and providing by the poWer supply 
unit the supply of the voltage to the transmission mini 
mized differential signaling driving unit, the controller, 
the clock signal detecting unit and the display driving 
unit When the second level of the poWer-saving signal is 
input to the poWer supply unit from the controller. 

14. A poWer-saving method for a digital video display 
device, comprising the steps of: 

converting by a transmission minimized differential sig 
naling driving unit a transmission minimized differen 
tial signaling data signal input together With a transmis 
sion minimized differential signaling clock signal to the 
transmission minimized differential signaling driving 
unit into horizontal and vertical synchronous signals and 
a digital video signal based on a transmission minimized 
differential signaling signal conversion mode, stopping 
by the transmission minimized differential signaling 
driving unit a driving of an operation for signal convert 
ing When a ?rst level of a poWer-doWn signal is input to 
the transmission minimized differential signaling driv 
ing unit, and starting by the transmission minimized 
differential signaling driving unit the driving of the 
operation for signal converting When a second level of 
the poWer-doWn signal is input to the transmission mini 
mized differential signaling driving unit; 

driving by a display driving unit a display unit based on the 
horizontal and vertical synchronous signals and the digi 
tal video signal input to the display driving unit from the 
transmission minimized differential signaling driving 
unit; 

outputting by a clock signal detecting unit a ?rst level of a 
clock detecting signal When the transmission minimized 
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differential signaling clock signal is not input to the 
transmission minimized differential signaling driving 
unit and outputting by the clock signal detecting unit a 
second level of the clock detecting signal When the trans 
mission minimized differential signaling clock signal is 
input to the transmission minimized differential signal 
ing driving unit; 

outputting by a controller the ?rst level of the poWer-doWn 
signal to the transmission minimized differential signal 
ing driving unit and outputting by the controller a ?rst 
level of a poWer-saving signal When the ?rst level of the 
clock detecting signal is input to the controller from the 
clock signal detecting unit, and outputting by the con 
troller the second level of the poWer-doWn signal to the 
transmission minimized differential signaling driving 
unit and outputting by the controller a second level of the 
poWer-saving signal When the second level of the clock 
detecting signal is input to the controller from the clock 
signal detecting unit; and 

supplying by a poWer supply unit a voltage to the transmis 
sion minimized differential signaling driving unit, the 
display driving unit, the clock signal detecting unit and 
the controller, cutting off by the poWer supply unit the 
supply of the voltage except to the controller, the trans 
mission minimized differential signaling driving unit 
and the clock signal detecting unit When the ?rst level of 
the poWer-saving signal is input to the poWer supply unit 
from the controller, and providing by the poWer supply 
unit the supply of the voltage to the transmission mini 
mized differential signaling driving unit, the display 
driving unit, the clock signal detecting unit and the con 
troller When the second level of the power-saving signal 
is input to the poWer supply unit from the controller. 

15. A poWer-saving method for a digital video display 
device, comprising the steps of: 

converting by a transmission minimized differential sig 
naling driving unit a transmission minimized differen 
tial signaling data signal input together With a transmis 
sion minimized differential signaling clock signal to the 
transmission minimized differential signaling driving 
unit into horizontal and vertical synchronous signals and 
a digital video signal based on a transmission minimized 
differential signaling signal conversion mode; 

driving by a display driving unit a display unit based on the 
horizontal and vertical synchronous signals and the digi 
tal video signal input to the display driving unit from the 
transmission minimized differential signaling driving 
unit; 

outputting by a clock signal detecting unit a ?rst level of a 
clock detecting signal When the transmission minimized 
differential signaling clock signal is not input to the 
transmission minimized differential signaling driving 
unit, and outputting by the clock signal detecting unit a 
second level of the clock detecting signal When the trans 
mission minimized differential signaling clock signal is 
input to the transmission minimized differential signal 
ing driving unit; and 

supplying by a poWer supply unit a voltage to the transmis 
sion minimized differential signaling driving unit, the 
display driving unit and the clock signal detecting unit, 
cutting off by the poWer supply unit the supply of the 
voltage except to the clock signal detecting unit When 
the ?rst level of the clock detecting signal is input to the 
poWer supply unit from the clock signal detecting unit, 
and providing by the poWer supply unit the supply of the 
voltage to the transmission minimized differential sig 
naling driving unit, the display driving unit and the clock 
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signal detecting unit When the second level of the clock 
detecting signal is input to the power supply unit from 
the clock signal detecting unit. 

16. A poWer-saving method for a digital video display 
device, comprising the steps of: 

converting by a transmission minimized differential sig 
naling driving unit a transmission minimized differen 
tial signaling data signal input together With a transmis 
sion minimized differential signaling clock signal to the 
transmission minimized differential signaling driving 
unit into horizontal and vertical synchronous signals and 
a digital video signal based on a transmission minimized 
differential signaling signal conversion mode, stopping 
by the transmission minimized differential signaling 
driving unit a driving of an operation for signal convert 
ing When a ?rst level of a clock detecting signal is input 
to the transmission minimized differential signaling 
driving unit, and starting by the transmission minimized 
differential signaling driving unit the driving of the 
operation for signal converting When a second level of 
the clock detecting signal is input to the transmission 
minimized differential signaling driving unit; 

driving by a display driving unit a display unit based on the 
horizontal and vertical synchronous signals and the digi 
tal video signal input to the display driving unit from the 
transmission minimized differential signaling driving 
unit; 

outputting by a clock signal detecting unit the ?rst level of 
the clock detecting signal to the transmission minimized 
differential signaling driving unit When the transmission 
minimized differential signaling clock signal is not input 
to the transmission minimized differential signaling 
driving unit, and outputting by the clock signal detecting 
unit the second level of the clock detecting signal to the 
transmission minimized differential signaling driving 
unit When the transmission minimized differential sig 
naling clock signal is input to the transmission mini 
mized differential signaling driving unit; and 

supplying by a poWer supply unit a voltage to the transmis 
sion minimized differential signaling driving unit, the 
display driving unit, and the clock signal detecting unit, 
cutting off by the poWer supply unit the supply of the 
voltage except to the transmission minimized differen 
tial signaling driving unit and the clock signal detecting 
unit When the ?rst level of the clock detecting signal is 
input to the poWer supply unit from the clock signal 
detecting unit, and providing by the poWer supply unit 
the supply of the voltage to the transmission minimized 
differential signaling driving unit, the display driving 
unit, and the clock signal detecting unit When the second 
level of the clock detecting signal is input to the poWer 
supply unit from the clock signal detecting unit. 

17. A poWer-saving circuit for a digital video display 
device having a transmission minimized differential signal 
ing driving unit having a signal conversion mode for convert 
ing a transmission minimized differential signaling data sig 
nal and a transmission minimized differential signaling clock 
signal input to the transmission minimized differential sig 
naling driving unit into horizontal and vertical synchronous 
signals and a digital video signal, a display driving unit for 
driving a display unit based on the horizontal and vertical 
synchronous signals and the digital video signal input from 
the transmission minimized differential signaling driving unit 
and a poWer supply unit for supplying a voltage to the trans 
mission minimized differential signaling driving unit and the 
display driving unit, said poWer-saving circuit comprising: 
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20 
a clock signal detecting unit outputting a ?rst level of a 

clock detecting signal When the transmission minimized 
differential signaling clock signal is not input to the 
transmission minimized differential signaling driving 
unit and outputting a second level of the clock detecting 
signal When the transmission minimized differential sig 
naling clock signal is input to the transmission mini 
mized differential signaling driving unit; 

said poWer supply unit cutting off the supply of the voltage 
to at least one of the transmission minimized differential 
signaling driving unit and the display driving unit When 
the clock signal detecting unit outputs the ?rst level of 
the clock detecting signal, and providing the supply of 
the voltage to the transmission minimized differential 
signaling driving unit and the display driving unit When 
the clock signal detecting unit outputs the second level 
of the clock detecting signal. 

18. The poWer-saving circuit as claimed in claim 17, fur 
ther comprised of the clock signal detecting unit comprising: 

a ?rst capacitor removing direct current components of the 
transmission minimized differential signaling clock sig 
nal; 

an amplifying transistor connected to the ?rst capacitor 
amplifying the transmission minimized differential sig 
naling clock signal Without the direct current compo 
nents removed by the ?rst capacitor to provide an ampli 
?ed signal; 

a ?rst resistor connected to the base of the amplifying 
transistor biasing the base of the amplifying transistor; 

a second resistor connected to the collector of the ampli 
fying transistor biasing the collector of the amplifying 
transistor; 

a sWitching transistor connected to the emitter and the 
collector of the amplifying transistor, the sWitching tran 
sistor being sWitched based on the ampli?ed signal 
received from the amplifying transistor, and outputting 
one of a loW level signal and a high level signal through 
the collector of the sWitching transistor, the loW level 
signal corresponding to the ?rst level of the clock detect 
ing signal and the high level signal corresponding to the 
second level of the clock detecting signal; 

a third resistor connected to the collector of the sWitching 
transistor biasing the collector of the sWitching transis 
tor; and 

a second capacitor connected to the emitter of the sWitch 
ing transistor, and a fourth resistor connected to the 
second capacitor and the collector of the sWitching tran 
sistor, the second capacitor and the fourth resistor 
smoothing an output signal of the sWitching transistor, 
the output signal of the sWitching transistor correspond 
ing to one of the ?rst level of the clock detecting signal 
and the second level of the clock detecting signal. 

19. The poWer-saving circuit as claimed in claim 18, fur 
ther comprised of the ?rst resistor of the clock signal detect 
ing unit including a pair of resistors connected to the base of 
the amplifying transistor biasing the base of the amplifying 
transistor. 

20. The poWer-saving circuit as claimed in claim 17, said 
poWer supply unit cutting off the supply of the voltage to both 
the transmission minimized differential signaling driving unit 
and the display driving unit When the clock signal detecting 
unit outputs the ?rst level of the clock detecting signal. 

21. The poWer-saving circuit as claimed in claim 17, fur 
ther comprising: 

a controller outputting a ?rst level of a poWer-saving signal 
When the ?rst level of the clock detecting signal is input 
to the controller from the clock signal detecting unit, and 
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outputting a second level of the poWer-saving signal 
When the second level of the clock detecting signal is 
input to the controller from the clock signal detecting 

22 
unit and the display driving unit When the second level of 
the poWer-saving signal is input to the poWer supply unit 
from the controller. 

umt; 
said poWer supply unit further supplying a voltage to the 

controller and the clock signal detecting unit, cutting off 

24. The poWer-saving circuit as claimed in claim 23, fur 
5 ther comprising: 

said controller outputting a ?rst level of a poWer-doWn 
the supply of the voltage to both the transmission mini 
mized differential signaling driving unit and the display 
driving unit, but not to the controller and the clock signal 

unit and the display driving unit When the second level of 
the poWer-saving signal is input to the poWer supply unit 

signal to the transmission minimized differential signal 
ing driving unit When the ?rst level of the clock detecting 
signal is input to the controller from the clock signal 

detecting unit, When the ?rst level of the poWer-saving 10 detecting unit, said transmission minimized differential 
signalisinput to the poWer supply unit from the control- signaling driving unit stopping the signal conversion 
ler; and mode in response to said ?rst level of a poWer-doWn 

said poWer supply unit re-supplying the voltage to the signal; and 
transmission minimized differential signaling driving 15 saidcontroller outputtingasecondlevelofthe poWer-doWn 

signal to the transmission minimized differential signal 
ing driving unit When the second level of the clock 

from the controller. 
22. The poWer-saving circuit as claimed in claim 17, fur 

detecting signal is input to the controller from the clock 
signal detecting unit, said transmission minimized dif 

transmission minimized differential signaling driving 
unit starting the signal conversion mode in response to 
said second level of the poWer-doWn signal; and 

said poWer supply unit further supplying a voltage to the 
clock signal detecting unit and the controller, cutting off 
the supply of the voltage to said display driving unit, but 
not to the controller, the transmission minimized differ 
ential signaling driving unit and the clock signal detect 
ing unit, When the ?rst level of the poWer-saving signal is 
input to the poWer supply unit from the controller, and 
re-supplying of the voltage to the display driving unit 
When the second level of poWer-saving signal is input to 
the poWer supply unit from the controller. 

40 

ther comprising: 20 ferential signaling driving unit starting the signal con 
a controller outputting a ?rst level of a poWer-doWn signal version mode in response to said second level of the 

to the transmission minimized differential signaling poWer-doWn signal. 
driving unit and outputting a ?rst level of a poWer-saving 25. The poWer-saving circuit as claimed in claim 17, fur 
signal to the poWer supply unit When the ?rst level of the ther comprising: 
clock detecting signal is input to the controller from the 25 said clock signal detecting unit outputting the ?rst level of 
clock signal detecting unit, said transmission minimized the clock detecting signal to the transmission minimized 
differential signaling driving unit stopping the signal differential signaling driving unit When the transmission 
conversion mode in response to said ?rst level of a minimized differential signaling clock signal is not input 
poWer-doWn signal; to the transmission minimized differential signaling 

said controller outputting a secondlevel of the poWer-doWn 30 driving unit, said transmission minimized differential 
signal to the transmission minimized differential signal- signaling driving unit stopping the signal conversion 
ing driving unit and outputting a second level of the mode in response to said ?rst level of the clock detecting 
poWer-saving signal to the poWer supply unit When the signal; and 
second level of the clock detecting signal is input to the said clock signal detecting unit outputting the second level 
controller from the clock signal detecting unit, said 35 of the clock detecting signal to the transmission mini 

mized differential signaling driving unit When the trans 
mission minimized differential signaling clock signal is 
input to the transmission minimized differential signal 
ing driving unit, said transmission minimized differen 
tial signaling driving unit starting the signal conversion 
mode in response to said second level of the clock 
detecting signal. 

26. A video display device comprising: 
a transmission minimized di?erential signaling (TMDS) 

driving unitfor receiving a TMDS data signal and a 
TMDS clock signal; 
clock signal detecting unit for detecting whether said 
TMDS clock signal is input; and 

23. The poWer-saving circuit as claimed in claim 17, fur- a controller for controlling an operating state of said 
ther comprising: 50 TMDS driving unit and one or more components ofsaid 

a controller outputting a ?rst level of a poWer-saving signal video display device based on whether said T MDS clock 
When the ?rst level of the clock detecting signal is input signal is input to the video display device, said clock 
to the controller from the clock signal detecting unit, and signal detecting unit detecting said input of said T MDS 
outputting a second level of the poWer-saving signal clock signal; 
When the second level of the clock detecting signal is 55 wherein the operating state is a power savings mode. 
input to the controller from the clock signal detecting 27. A video display device for receivinga digital video data 
unit; signal and a clock signal, said device comprising: 

said poWer supply unit further supplying a voltage to the a clock signal detecting unit for detecting whether said 
controller and the clock signal detecting unit, cutting off clock signal is input, wherein said digital video data 
the supply of the voltage to said at least one of the 60 signal comprises a TMDS data signal, and said clock 
transmission minimized differential signaling driving signal comprises a TMDS clock signal; 
unit and the display driving unit, but not to the controller a controller for controlling a power savings mode of said 
and the clock signal detecting unit, When the ?rst level of video display device when said clock signal is input to 
the poWer-saving signal is input to the poWer supply unit the video display device; 
from the controller; and 65 a transmission minimized di?erential signaling (TMDS) 

said poWer supply unit re-supplying the voltage to the 
transmission minimized differential signaling driving 

driving unitfor receiving said TMDS data signal and 
said TMDS clock signal; and 
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apower supply unitfor controlling said TMDS driving unit 
and one or more components of said video display 
device to be set as a power-saving mode when said 
TMDS clock signal is not input to the video display 
device, said clock signal detecting unit detecting when 
said TMDS clock signal is not input to the video display 
device; 

wherein said controller generates a power down signal to 
reduce power consumption of said device when said 
clock signal detecting unit determines that said clock 
signal is not input. 

28. A video display devicefor displaying an image based 
on received a digital signal, said device comprising: 

a transmission minimized di?'erential signaling (TMDS) 
driving unitfor receiving a TMDS data signal and a 
TMDS clock signal; 

a clock signal detecting unitfor detecting whether said 
TMDS clock signal is input to said TMDS driving unit; 
and 

a controller controlling apower mode ofsaid device when 
said clock signal is input to the device; 

wherein said controller generates apower down signalfor 
reducing apower consumption ofsaid device when said 
clock signal is not input to said device. 

29. A video display device having a normal power mode 
and apower savings mode, said device comprising: 
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a transmission minimized di?erential signaling (TMDS) 

driving unitfor receiving a TMDS data signal and a 
TMDS clock signal; 

a clock signal detecting unit for detecting whether said 
TMDS clock signal is input to said TMDS driving unit; 
and 

a power supply unit for converting said normal power 
mode to saidpower savings mode when said clocksignal 
detecting unit determines that said TMDS clocksignal is 
not input. 

30. The video display device as claimed in claim 29, 
wherein said power supply unit cuts of supply of power to 
said TMDS driving unit and/or one or more components of 
said video display device in said power savings mode. 

3]. A power saving method for a video display device 
having a normalpower mode and apower savings mode, the 
method comprising: 

receiving a transmission minimized di/ferential signaling 
(TMDS) data signal and a TMDS clock signal; 

detecting whether said TMDS clock signal is input to the 
video display device; and 

converting saidpower savings mode ofsaid video display 
device from said normal power mode to said power 
saving mode when said TMDS clock signal is not input. 

* * * * * 


