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(57) L’imvention est constituée par un circuit de
commutation automatique de signaux d’entrée pour
moniteur a borne de signaux BNC et a borne de signaux
D (c¢’est-a-dire a connecteur subminiature D) et par une
methode de commutation connexe. Ce circuit comprend
un commutateur de signaux video qui regoit des signaux
video de la borne BNC et de la borne D, un processeur a
signaux video qui recoit 1'un des signaux video de la
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(57) An automatic input signal switching circuit of a
monitor having a BNC (binary number code) signal
terminal and a D-sub (D type-sub miniature connector)
signal terminal and a switching method thereof, the
circuit having a video signal switch receiving video
signals from the BNC signal terminal and the D-sub
signal terminal, a video signal processor receiving one of
the video signals from the BNC signal terminal and the
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borne BNC et de la borne D, le signal vidéo recu ctant
selectionné au commutateur de signaux vidé€o, un
commutateur de signaux de synchronisation recevant un
signal de synchronisation verticale et un signal de
synchronisation horizontale de la borne de signaux BNC
et un signal de synchronisation verticale et un signal de
synchronisation horizontale de la borne D, un détecteur
recevant un signal de détection repreésentant 1°¢tat de
connexion entre la borne D et un ordinateur personnel,
un micro-ordinateur recevant un signal transmis par le
détecteur pour produire un signal de commande et un
controleur de commutation recevant ce signal de
commande pour commander le commutateur de signaux
video et le commutateur de signaux de synchronisation.
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D-sub signal terminal, the received video signal being
selected at the video signal switch, a synchronization
signal switch receirving a vertical synchronization signal
and a horizontal synchronization signal from the BNC
signal terminal and a vertical synchronization signal and
a horizontal synchronization signal from the D-sub
signal terminal, a detector receiving a detection signal
representing a connection state between the D-sub signal
terminal and a personal computer, a microcomputer
receiving an output of the detector, for generating a
control signal, and a switching controller receiving the
control signal, for controlling the video signal switch and
the synchronization signal switch.
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ABSTRACT OF THE DISCLOSURE '

An automatic input signal switching circuit of a monitor
having a BNC (binary number code) signal terminal and a D-sub (D
type-sub miniature connector) signal terminal and a switching
method thereof, the circuit having a video signal switch receiving
video signals from the BNC signal terminal and the D-sub signal
terminal, a video signal processor receiving one of the video
signals from the BNC signal terminal and the D-sub signal terminal,
the received video signal being selected at the video signal
switch, a synchronization signal switch receiving a vertical
synchronization signal and a horizontal synchronization signal from
the BNC signal terminal and a vertical synchronization signal and
a horizontal synchronization signal from the D-sub signal terminal,
a detector receiving a detection signal representing a connection
state between the D-sub signal terminal and a personal computer,
a microcomputer receiving an output of the detector, for generating

a control signal, and a switching controller receiving the control

signal, for controlling the video signal switch and the

synchronization signal switch.
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INPUT SIGNAL SWITCHING CIRCUIT OF A MONITOR

AND SWITCHING METHOD THEREOF

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention is directed to an input signal switching
circuit of a monitor and a switching method thereof, more
particularly to an automatic input signal switching circuit of the
monitor having a BNC (binary number code) signal terminal and a D-
sub (D type-sub miniature connector) signal terminal and a
switching method thereof.
2. Description of the Prior Art

Referring to Fig. 1 showing a conventional input signal
switching circuit of a monitor, video signals R, G and B and
horizontal and vertical synchronization signals H and V of a BNC
input terminal and a D-sub input terminal are connected to
terminals a and b of a switch SW1l, respectively. Either the BNC
signal or the D-sub signal is selected. The selected signal 1is
connected to a common terminal ¢ of the switch SW1 and then

transmitted to a video signal and synchronization signal processor

1.

In case the input signal is converted from the D-sub signal
to the BNC signal and vice versa, an automatic switching 1s not
made at the switch SWl and a manual switching is required.

SUMMARY OF THE INVENTION

An object of a present invention 1is to provide an automatic
input signal switching circuit of a monitor having two input
terminals and a switching method thereof.

In view of the object of the present invention, there 1s
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provided an automatic input signal switching circuit of a monitor
having a BNC signal terminal and a D-sub signal terminal, the
circuit comprising a video signal switching part receiving a video
signal of the BNC signal terminal and a video signal of the D-sub
signal terminal, a video signal processing part receiving one of
the video signal from the BNC signal terminal and the video signhal
from the D-sub signal terminal, the one video signal being selected
at the video signal switching part, a synchronization signal
switching part receiving a horizontal synchronization signal and
a vertical synchronization signal from the BNC signal terminal and
a vertical synchronization signal and a horizontal synchronization
signal from the D-sub signal terminal, a detecting part receiving
a detection signal representing a connection state between the D-
sub signal terminal and a personal computer, a microcomputer
receiving an output of the detecting part, for generating a control
signal and a switching control part receiving the control signal,
for controlling the video signal switching part and the
synchronization signal switching part. Wherein the detecting part
and the switching control part each comprises an element, such as
a transistor or a diode, connected to a voltage terminal and a
ground and turned on/off according to the detection signal or the
control signal.

In view of another object of the present invention, there is
provided an automatic input signal switching method of a monitor
having a BNC signal terminal and a D-sub signal terminal, the
method comprising the steps of (a) determining whether or not a
horizontal synchronization signal of a BNC signal of the BNC signal
terminal or a D-sub signal of the D-sub signal terminal is inputted

to a microcomputer, (b) determining whether or not a vertical
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= synchronization signal of the BNC signal from the BNC signal

terminal or the D-sub signal from the D-sub signal terminal is
inputted to the microcomputer, (c) operating the monitor in a first
mode by a control of the microcomputer if the horizontal
synchronization signal and the vertical synchronization signal are
inputted at steps (a) and (b), (d) operating the monitor in a
second mode by a control of the microcomputer if either the
horizontal synchronization signal or the vertical synchronization
signal is inputted at steps (a) and (b), (e) storing an initial
connection state of the BNC signal terminal or the D-sub signal
terminal in the microcomputer and modifying a logic output level
of the microcomputer to change the initial connection state 1if both
the horizontal synchronization signal and the vertical
synchronization signal are not inputted at steps (a) and (D), (£)
after step (e), increasing a timer of a predetermined period
checking an input state of the horizontal synchronization signal
and the vertical synchronization signal and a modification mode
checking the horizontal synchronization signal and the vertical
synchronization signal inputted to the microcomputer by modifying
the logic output level of the microcomputer and then operating the
monitor in a third mode, (g) repeating the steps (a) and (b) and
performing one step of steps (c), (d) and (e) in accordance with
a resﬁlt thereof and (h) operating the monitor in the third mode

if the D-sub signal terminal is connected to a personal computer

connected to the monitor and operating the monitor in a fourth mode
if the D-sub signal terminal is not connected to the personal
computer connected to the monitor, at a D-sub signal connection
state during the step(e). Wherein the first mode is a normal mode,

the second mode 1is a powér saving mode 1, the third mode is a power
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saving mode 2 and the fourth mode is a self test mode.
BRIEF DESCRIPTION OF THE INVENTION

The advantages and object of the present invention will become
apparent by explaining the embodiment of the present invention
referring to the attached drawings.

Fig. 1 shows a conventional input signal switching circuit of
a BNC signal and a D-sub signal in a monitor.

Fig. 2 shows an input signal switching circuit of a BNC signal
and a D-sub signal in a monitor according to the present invention.

Figs. 3A, 3B and 3C are tables illustrating a connection state

between a personal computer and a D-sub signal, a signal switching
state therebetween and a definition of an operation mode,
respectively.

Fig. 4 is a table showing an operation state of the input
signal switching circuit of the present invention in accordance
with the signal inputted to the monitor.

Fig. 5 is a flow chart showing a switching method of a BNC

signal and a D-sub signal in a monitor according to the present

invention.

DETAILED DESCRIPTION OF THE EMBODIMENT

An automatic input signal switching circuit of a D-sub signal
and a BNC signal, as shown in Fig. 2, includes a video signal
switch SW10 receiving video signals from a BNC signal terminal and
a D-sub signal terminal, a video signal processor 10 receiving from
the video signal switch SW1 a selected signal among the BNC signal
and the D-sub signal, a synchronization signal switch SW11
receiving a vertical and a horizontal synchronization signals of
the BNC signal and the D-sub signal, a detector 12 receiving a

detection signal representing a connection state between the D-sub
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signal and a personal computer, a microcomputer 11 receliving the
detection signal, for generating a control signal and’a switching
controller 13 for controlling the video signal switch SW10 and the
synchronization signal switch SW1ll.

The detector 12 has a transistor Q2 receiving a signal from
a self-test terminal ST-in and connected to a voltage terminal and
a ground and four resistors R4, R5, R6é and R7. The switching
controller 13 also has a transistor Q1 receiving an output from the
microcomputer 11 and connected to the voltage terminal and the
ground, three resistors R1l, R2 and R3 and a capacitor Cl. Instead
of the transistor used in the detector 12 and the switching
controller 13, a diode can be served.

An operation of the present invention will be described with
reference to the Figs. 2, 3A through 3C and 5.

In an initial state, a horizontal synchronization signal and
a vertical synchronization signal of a BNC signal or a D-sub signal
are not inputted in a microcomputer 11 and an output of the
microcomputer 11 is in a given logic level. For example, if a
signal from an output terminal BD-out of the microcomputer 11 is
logic "high", a switching controller 13 controls a video signal
switch SW10 and a synchronization signal switch SW1l, applying the

video signal, the horizontal synchronization signal and the

vertical synchronization signal of the D-sub signal to the video
signal processor 10 and the microcomputer 11 as shown in Fig. 3B.
Oon other hand, if the signal from the output terminal BD-out of the
microcomputer 11 is logic "low", the switching controller 13
controls the video signal switch SW10 and the synchronization

signal switch SW1l, applying the video signal, the horizontal

synchronization signal and the vertical synchronization signal of
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the BNC signal to the video signal processor 10 and the
microcomputer 11. The microcomputer 11 checks whether or not the
input of the horizontal synchronization signal and/or the vertical
synchronization signal to the microcomputer 11 is normally made soO
as to classify three cases according to the checked result. The
first case is that both the horizontal synchronization signal and
the vertical synchronization signal are inputted, the second case
is that either the horizontal synchronization signal or the
vertical synchronization signal is inputted and the third case is
that neither the horizontal synchronization signal nor the vertical
synchronization signal is inputted. In the first case, the monitor
operates in a normal mode, in the second case 1in a power saving
mode 1 and in the third case in a power saving mode 2. The normal
mode is of 100% power consumption, the power saving mode 1 is of
less 50% power consumption and the power saving mode 2 is of less
5% power consumption (Fig. 3C).

If an initial control signal, an output of the microcomputer
11, is of logic "high", the logic level of nodes Sa, Sb and ScC is
"jow" and a horizontal synchronization signal and a vertical
synchronization signal of the D-sub signal 1is applied to the

microcomputer 11. Here, if both the horizontal synchronization

signal and the vertical synchronization signal are 1inputted, the
monitor operates in the normal mode (steps 20, 21, 22 and 23 of
Fig. 5). However, if only either the horizontal synchrbnization
signal or the vertical synchronization signal is inputted, the
monitor operates in the power saving mode 1 (steps 21, 22 and 25;
21, 24 and 25 of Fig. 5). Also, if neither the horizontal
synchronization signal nor the vertical synchronization'signal is

inputted, the monitor operates in the power saving mode 2 (steps



10

15

20

25

2190424

21, 24 and 27-34 of Fig. 5).

When neither the horizontal synchronization signal nor the
vertical synchronization signal is inputted, the microcomputer 11
stores a present connection state of the BNC signal or the D-sub
signal at the synchronization signal switch SW1l (step 29 of Fig.
5) and changes the output level thereof to logic "low", controlling
the switching controller 13. Therefore, the D-sub signal
connection is converted to the BNC signal connection (steps 30 and
31 of Fig. 5). After increasing the modifying timer checking
whether or ndt the input of the vertical and/or the horizontal
synchronization signal is made and the modification mode for
modifying the output level of the microcomputer (steps 33 of Fig.
5), the microcomputer operates the monitor in the power saving mode
2 (steps 34 of Fig. 5).

Then, the repetition of the above described steps is made
after returning to the starting step (step 20 of Fig. 5). That is,
during the power saving mode 1 or the power saving mode 2, 1f both
the horizontal synchronization signal and  the vertical
synchronization signal are inputted the monitor operates in the
normal mode, maintaining the BNC connection, and 1if either the
horizontal synchronization signal or the vertical synchronization
signal is inputted, the monitor maintains the power saving mode 1.
Also, if the input of both the horizontal synchronization signal
and the vertical synchronization signal is not detected at the
microcomputer, the microcomputer stores a present connection state
(steps 21, 24, 27, 35, 36 and 30 of Fig. 5) and converts the BNC
connection state to the D-sub connection state (step 32 of Fig. 5).
The timer and the modification mode are increased and the monitor

operates in the power saving mode 2. Then, the repetition of the
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above described steps is made after returning to the starting step
(step 20 of Fig. 5), if during which neither the horizontal
synchronization signal nor the vertical synchronization signal 1s
detected at the microcomputer, the monitor operates in the self
test mode or the power saving mode 2 in accordance with the logic
level of the self test terminal ST-in. As shown in Fig. 3A, 1if the
logic level of the self test terminal ST-in is logic "low", that
is the self test terminal is connected to the personal computer,
the microcomputer operates the monitor in the power saving mode 2
and if the logic level of the self test terminal ST-in is logic
"high", that is the self test terminal 1s not connected to the
personal computer, the microcomputer operates the monitor 1in the
self test mode (Fig. 3C).

The above description can be similarly applicable to a case
that the initial control signal from the microcomputer is logic
"low".

Fig. 4 shows case A where both the BNC signal and the D-sub
signal are not inputted to the monitor, cases B and C where either
the BNC signal or the D-sub signal is inputted and case D where
both the BNC signal and the D-sub signal are lnputted.

Referring to case A, where the initial output signal of the
microcomputer is logic "high" the D-sub signal terminal 1s
connected to the microcomputer 11. However, since the D-sub signal
is not applied to the microcomputer, the horizontal and vertical
synchronization signals of the D-sub signal are not delivered to
the microcomputer 11. Accordingly, the D-sub connection state is
changed to the BNC connection state by modifying thé output level
of the microcomputer and then the microcomputer again checks

whether or not the horizontal and the vertical synchronization
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signals are applied thereto after increasing the timer and the
modification mode. Here, since the horizontal and the vertical
synchronization signals of the BNC signal are not applied to the
microcomputer 11, the connection state is stored and is changed to
the D-sub connection and the monitor is operated 1in the power
saving mode 2. On other hand,'in case the initial state is the D-
sub connection, as described above, the monitor is operated in the
self test mode or in the power saving mode 2 in accordance with the
logic level of the self test terminal ST-in.

Referring to case B, where the initial output signal of the
microcomputer is 1logic "high" the D-sub signal terminal 1is
connected to the microcomputer 11. Here, since the signal inputted
to the microcomputer is not the D-sub signal but the BNC signal,
even if the D-sub signal terminal is connected to the microcomputer
the horizontal and the vertical synchronization signals of the D-
sub signal are not inputted to the microcomputer. Accordingly, the
D-sub connection state is changed to the BNC connection state by
modifying the output 1level of the microcomputer and then the
microcomputer again checks whether or not the horizontal and the
vertical synchronization signals are applied thereto after
increasing the timer and the modification mode. Here, the'input
of the horizontal and the vertical synchronization signals of the
BNC signal to the microcomputer 11 1s detected, operating the
monitor in the normal mode while maintaining the BNC connection
state.

Case C illustrates that the D-sub signal is inputted to the
microcomputer and the BNC signal is not inputted thereto. Where
the 1level of the microcbmputer is logic "high", the D-sub

connection state is maintained and the monitor operates 1in the
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normal mode since the horizontal and the vertical synchronization

signals of the D-sub signal are applied to the microcomputer.
Referring to case D, the horizontal and the vertical

synchronization signals of the BNC signal and the D-sub signal are

connected to the microcomputer. Therefore, a user can connect

either the D-sub signal terminal or the BNC signal terminal to the
monitor by selecting an item of an on screen menu.

The case in which the initial output of the microcomputer 1is
logic "low" is similarly explained. In other words, b), d), £f) and
g) in Fig. 4 are explained 1in case the initial output of the
microcomputer is logic "high" while a), c¢), e) and g) in Fig. 4 are
explained in case the initial output of the microcomputer is logic
"low".

As described above, when the video signal and the horizontal
and the vertical synchronization signals are inputted through the
BNC signal terminal and the D-sub signal terminal provided with the
monitor, the microcomputer determines whether or not the input of
the horizontal and the vertical synchronization signals is made and
automatically switches the D-sub connection to the BNC connection

or vice versa according to the determination.

10
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WHAT IS CLAIMED 1IS:
1. An automatic input signal switching circuit of a monitor
having a BNC signal terminal and a D-sub signal terminal, said
circuit comprising:

a video signal switching part receiving a video signal from
said BNC signal terminal and a video signal from said D-sub signal
terminal;

a video signal processing part receiving one of said video
signal from said BNC signal terminal and said video signal from
said D-sub signal terminal, said received video signal beiling
selected at said video signal switching part;

a synchronization signal switching part receiving a vertical
synchronization signal and a horizontal synchronization signal from
said BNC signal terminal and a vertical synchronization signal and

a horizontal synchronization signal from said D-sub signal

terminal;

a detecting part receiving a detection signal representing a
connection state between said D-sub signal terminal and a personal
computer;

a microcomputer receiving an output of said detecting part,
for generating a control signal; and

a switching control part receiving said control signal, for
controlling said video signal switching part and said

synchronization signal switching part.

2. A circuit as claimed in claim 1, wherein said detecting part

comprises an element connected to a voltage terminal and a ground
and turned on/off according to said detection signal.
3. A circuit as claimed in claim 2, wherein said element is one

selected from a group consisting of a transistor and a diode.

11



2190424

4. A circuit as claimed in claim 1, wherein said switching

1H"“-nm----"

control part comprises an element connected to a voltage terminal

and a ground and turned on/off according to said control signal.

5. A circuit as claimed in claim 4, wherein said element is one
5 selected from a group consisting of a transistor and a diode.
6. A circuit as claimed in claim 1, wherein sald one is selected

at said synchronization signal switching part in accordance with

a logic level of an output of said switching control part.

7. An automatic input signal switching method of a monitor having
10 a BNC signal terminal and a D=-sub signal terminal, said method

comprising the steps of:

(a) determining whether or not a horizontal synchronizatioh
signal of a BNC signal of said BNC signal terminal or a D-sub
signal of said D-sub signal terminal 1is 1inputted to a

15 microcomputer;

(b) determining whether or not a vertical synchronization
signal of said BNC signal of said BNC signal terminal or said D-sub
signal of said D-sub signal terminal is inputted to said
microcomputer;

20 (c) operating said monitor in a first mode by a control of

said microcomputer if said horizontal synchronization signal and
said vertical synchronization signal are inputted at steps (a) and
(b);

(d) operating said monitor in a second mode by a control of

25 said microcomputer if either said horizontal synchronization

signal or said vertical synchronization signal is inputted at steps
(a) and (b);

(e) storing an initial connection state of said BNC signal

terminal or said D-sub signal terminal in said microcomputer and

12
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modifying a logic output level of said microcomputer to change said
initial connection state'if both said horizontal synchronization
signal and said vertical synchronization signal are not inputted
at steps (a) and (b);

(f) after step(e), increasing a timer of a predetermined
period checking an input state of said horizontal synchronization
signal and said vertical synchronization signal and a modification
mode checking said horizontal synchronization signal and said
vertical synchronization signal inputted to said microcomputer by
modifying said logic output level of said microcomputer and then
operating said monitor in a third mode;

(g) repeating said steps (a) and (b) and performing one step
of steps (c¢), (d) and (e) in accordance with a result thereof; and

(h) operating said monitor in said third mode if said D-sub
signal terminal is connected to a personal computer connected to
said monitor and operating said monitor in a fourth mode if said
D-sub signal terminal is not connected to said personal computer
connected to said monitor, at D-sub signal connection state during
sald step(e).

8. A method as claimed in claim 7, said first mode is a normal
mode of 100% power consumption, said second mode is a power saving
mode 1 of less 50% power consumption, said third mode 1s a power
saving mode 2 of less 5% power consumption and said fourth mode 1is

a self test mode.

13
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