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(54) CONTACTLESS SWITCH

(57) The present disclosure relates to a non-contact
switch. More particularly, the non-contact switch includes
a button which is disposed at a predetermined position
of a housing and operated by an external pressure while
being formed, at one end portion thereof, with a magnetic
substance; a magnetic field sensor device which is ac-
commodated in the housing to face the magnetic sub-

stance and generates an induced voltage depending on
an interval between the magnetic field sensor device and
the magnetic substance; and a semiconductor device
which is driven by the induced voltage generated at the
magnetic field sensor device to switch power supplied
from a separate battery to a separate load.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a non-contact
switch, and more particularly, to a non-contact switch
which drives a semiconductor device with a voltage in-
duced at a magnetic field sensor device using a magnetic
substance formed at a lower end portion of a button in
the switch so as to switch a current supplied from a battery
to a load.

BACKGROUND ART

[0002] Generally, in a case of a switch for controlling
the flow of a current supplied from a battery to a load,
particularly a switch used in a vehicle, a contact structure
is mainly adopted which closes or opens an electric path
from the battery to the load using an external pressure.
A switch having such a contact structure has an advan-
tage of being easily produced owing to its simple config-
uration. However, there are problems in that, when the
switch is used for a long time, the switch itself has poor
durability due to abrasion of a contact region and noise
is caused according to a change in shape of the abraded
contact region.
[0003] Thus, a variety of non-contact switches have
been proposed to overcome the problems of the existing
switch. As an example of this related art, a technical con-
figuration using an optical sensor (see Korean Patent No.
0275150) and a technical configuration using an infrared
sensor (see Korean Utility Model No. 0180845) are dis-
closed. However, unlike the related art, the present in-
vention discloses a non-contact switch to resolve the
above-mentioned problems of the switches having the
contact structure described below.

DISCLOSURE

TECHNICAL PROBLEM

[0004] An object of the present invention is to provide
a non-contact switch to resolve problems of an existing
contact switch in which, when the switch is used for a
long time, the switch has poor durability due to damage
by abrasion of a contact region and noise is caused at
the contact region during an operation of the switch.

TECHNICAL SOLUTION

[0005] In accordance with an aspect of the present in-
vention, a non-contact switch includes a button which is
disposed at a predetermined position of a housing and
operated by an external pressure while being formed, at
one end portion thereof, with a magnetic substance; a
magnetic field sensor device which is accommodated in
the housing to face the magnetic substance and gener-
ates an induced voltage depending on an interval be-

tween the magnetic field sensor device and the magnetic
substance; and a semiconductor device which is driven
by the induced voltage generated at the magnetic field
sensor device to switch power supplied from a separate
battery to a separate load.
[0006] The magnetic field sensor device may be any
one of a hall device, a reed switch, an AMR (Anisotropic
Magneto-Resistive) sensor, and a GMR (Giant Magneto-
Resistive) sensor.
[0007] The semiconductor device may be any one of
a FET (Field Effect Transistor), a transistor, an electro-
magnetic relay, an IPS (Intelligent Power Switching) de-
vice, a MOSFET (Metal Oxide Semiconductor Field Ef-
fect Transistor), and an IGBT (Insulated Gate Bipolar
Transistor).
[0008] The button may be operated in a push manner
by an external pressure at a predetermined position of
the housing, or in a sliding manner by an external pres-
sure at a predetermined position of the housing.
[0009] The magnetic field sensor device may be dis-
posed on a PCB (Printed Circuit Board).
[0010] The semiconductor device may be disposed on
the PCB.
[0011] The power may be any one of a current and a
voltage.

ADVANTAGEOUS EFFECTS

[0012] Unlike an existing switch adopting a contact
structure, a switch according to the present invention has
an effect of removing noise which may be caused during
an operation of the switch together with an improvement
in durability compared with the existing switch, by real-
izing a non-contact structure using a magnetic field sen-
sor device and a semiconductor device.

BRIEF DESCRIPTION OF DRAWINGS

[0013] Figs. 1 and 2 are exemplary views illustrating a
non-contact switch according to a first embodiment of
the present invention.
[0014] Figs. 3 and 4 are exemplary views illustrating a
non-contact switch according to a second embodiment
of the present invention.
[0015] Figs. 5 and 6 are exemplary views illustrating a
non-contact switch according to a third embodiment of
the present invention.

BEST MODE FOR INVENTION

[0016] It will be noted that configurations not directly
related to the technical subject of the present invention
are omitted from the scope of the invention, prior to the
specific description of the embodiments of the invention.
In addition, technical terminologies or terms used in the
specification and the claims should be construed to be
true to the technical sprit of the invention based on the
principle in which the inventor defines the concepts of
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the proper terms in order to explain his or her invention
in the optimal manner.
[0017] A non-contact switch according to the present
invention includes a button which is disposed at a pre-
determined position of a housing and operated by an
external pressure while being formed, at one end portion
thereof, with a magnetic substance; a magnetic field sen-
sor device which is accommodated in the housing to face
the magnetic substance and generates an induced volt-
age depending on an interval between the magnetic field
sensor device and the magnetic substance; and a sem-
iconductor device which is driven by the induced voltage
generated at the magnetic field sensor device to switch
power supplied from a separate battery to a separate
load.
[0018] The magnetic field sensor device is preferably
any one of a hall device, a reed switch, an AMR (Aniso-
tropic Magneto-Resistive) sensor, and a GMR (Giant
Magneto-Resistive) sensor, but is not limited thereto.
[0019] The semiconductor device is preferably any one
of a FET (Field Effect Transistor), a transistor, an elec-
tromagnetic relay, an IPS (Intelligent Power Switching)
device, a MOSFET (Metal Oxide Semiconductor Field
Effect Transistor), and an IGBT (Insulated Gate Bipolar
Transistor), but is not limited thereto.
[0020] The button is preferably operated in a push
manner by an external pressure at a predetermined po-
sition of the housing, or in a sliding manner by an external
pressure at a predetermined position of the housing.
[0021] The magnetic field sensor device and the sem-
iconductor device are preferably disposed on a PCB
(Printed Circuit Board, hereinafter referred to as "PCB").
[0022] The power is preferably any one of a current
and a voltage.
[0023] Hereinafter, a non-contact switch according to
a first embodiment of the present invention will be de-
scribed in detail with reference to the accompanying ex-
emplary drawings. Figs. 1 and 2 are exemplary views
illustrating the non-contact switch according to the first
embodiment of the present invention.
[0024] As shown in Fig. 1, the non-contact switch ac-
cording to the present invention includes a button 110
which is disposed at an upper surface of a housing H and
operated by an external pressure while being formed, at
a lower end portion thereof, with a magnetic substance
111, a hall device as a magnetic field sensor device 310
which is disposed on a PCB 350 accommodated within
the housing H, and an IPS device as a semiconductor
device 330.
[0025] In this case, as shown in Fig. 2, when an exter-
nal pressure is applied to the button 110, the button 110
is preferably operated in a push manner, namely, to move
in a direction perpendicular to an outside surface of the
housing H at which the button 110 is disposed, but the
invention is not limited thereto.
[0026] As described above, when a clearance between
the hall device and the magnetic substance 111, which
is formed at the lower end portion of the button 110, is

decreased as the button 110 moves inward of the housing
H from the outside surface thereof in response to the
external pressure, an induced voltage is generated at the
hall device, thereby turning on the IPS device. Conse-
quently, a current is output from a separate battery B
connected to an input terminal of the IPS device via the
IPS device. In this case, the IPS device switches the flow
of the current so that the current flows from the separate
battery B via an electric path formed on the PCB 350 to
a separate load L.
[0027] In contrast, when the clearance between the
hall device and the magnetic substance 111, which is
formed at the lower end portion of the button 110, is in-
creased as the button 110 moves toward the outside sur-
face of the housing H from the inside thereof in response
to the external pressure, the generation of the induced
voltage at the hall device is stopped, thereby turning off
the IPS device. Consequently, the IPS device switches
the flow of the current so that the current flowing from
the separate battery B via the electric path formed on the
PCB 350 to the separate load L is cut off.
[0028] For example, in a case where the non-contact
switch is used as a switch for lighting of a brake indicator
lamp of a vehicle, when a driver steps on a brake of the
vehicle, the button 110 is pushed by the pressure trans-
ferred to the brake. Thus, the IPS device is turned on by
the induced voltage generated as the clearance between
the hall device and the magnetic substance 111, which
is formed at the lower end portion of the button 110, is
decreased. Consequently, the current flows from the bat-
tery of the vehicle to the brake indicator lamp thereof so
as to turn on the brake indicator lamp.
[0029] In contrast, when the driver does not step on
the brake of the vehicle, the IPS device is turned off as
the clearance between the hall device and the magnetic
substance 111, which is formed at the lower end portion
of the button 110, is increased. Consequently, the current
flowing from the battery of the vehicle to the brake indi-
cator lamp thereof is cut off so as to turn off the brake
indicator lamp.
[0030] Hereinafter, a non-contact switch according to
a second embodiment of the present invention will be
described in detail with reference to the accompanying
exemplary drawings. Figs. 3 and 4 are exemplary views
illustrating the non-contact switch according to the sec-
ond embodiment of the present invention.
[0031] Similarly to the above-mentioned first embodi-
ment, the non-contact switch according to the second
embodiment of the present invention includes a hall de-
vice as a magnetic field sensor device 310 and an IPS
device as a semiconductor device 330. However, unlike
the first embodiment, when an external pressure is ap-
plied to a button 110, the button 110 is preferably oper-
ated in a sliding manner, namely, to move in a horizontal
direction of an outside surface of a housing H at which
the button 110 is disposed, as shown in Fig. 3.
[0032] Accordingly, when the button 110 moves in the
horizontal direction in response to the external pressure
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and the hall device and a magnetic substance 111, which
is formed at a lower end portion of the button 110, come
closer to each other, an induced voltage is generated at
the hall device, as described above. Consequently, the
IPS device is turned on to switch the flow of a current so
that the current flows from a separate battery B to a sep-
arate load L. In contrast, when the hall device and the
magnetic substance 111 are far from each other, the IPS
device is turned off to switch the flow of the current so
that the current flowing from the separate battery B to
the separate load L is cut off.
[0033] Hereinafter, a non-contact switch according to
a third embodiment of the present invention will be de-
scribed in detail with reference to the accompanying ex-
emplary drawings. Figs. 5 and 6 are exemplary views
illustrating the non-contact switch according to the third
embodiment of the present invention.
[0034] As shown in Fig. 5, the non-contact switch ac-
cording to the present invention includes a button 110
which is disposed at a left surface of a housing H and
operated by an external pressure while being formed, at
a right end portion thereof, with a magnetic substance
111, a hall device as a magnetic field sensor device 310
which is disposed on a PCB 350 accommodated within
the housing H, and an IPS device as a semiconductor
device 330.
[0035] In this case, as shown in Fig. 6, when an exter-
nal pressure is applied to the button 110, the button 110
is preferably operated in a push manner, namely, to move
toward a right surface of the housing H at which the button
110 is disposed, but the invention is not limited thereto.
[0036] As described above, when a clearance between
the hall device and the magnetic substance 111, which
is formed at the right end portion of the button 110, is
decreased as the button 110 moves toward the right sur-
face of the housing H from the left surface thereof in re-
sponse to the external pressure, an induced voltage is
generated at the hall device, thereby turning on the IPS
device. Consequently, a current is output from a separate
battery B connected to an input terminal of the IPS device
via the IPS device. In this case, the IPS device switches
the flow of the current so that the current flows from the
separate battery B via an electric path formed on the PCB
350 to a separate load L.
[0037] In contrast, when the clearance between the
hall device and the magnetic substance 111, which is
formed at the right end portion of the button 110, is in-
creased as the button 110 moves toward the left surface
of the housing H from the right surface thereof in re-
sponse to the external pressure, the generation of the
induced voltage at the hall device is stopped, thereby
turning off the IPS device. Consequently, the IPS device
switches the flow of the current so that the current flowing
from the separate battery B via the electric path formed
on the PCB 350 to the separate load L is cut off.
[0038] Although the present invention has been de-
scribed with respect to the illustrative embodiments, it
should be understood that numerous other modifications

and variations may be devised by those skilled in the art
that will fall within the intrinsic aspects of the embodi-
ments. Furthermore, various variations and modifica-
tions are possible in concrete constituent elements of the
embodiments. In addition, it is to be understood that dif-
ferences relevant to the variations and modifications fall
within the spirit and scope of the present invention de-
fined in the appended claims.

[Description of the Reference Numerals]

[0039]

Claims

1. A non-contact switch for controlling a current sup-
plied from a separate battery B to a separate load L,
comprising:

a button which is disposed at a predetermined
position of a housing H and operated by an ex-
ternal pressure while being formed, at one end
portion thereof, with a magnetic substance;
a magnetic field sensor device which is accom-
modated in the housing H to face the magnetic
substance and generates an induced voltage
depending on an interval between the magnetic
field sensor device and the magnetic substance;
and
a semiconductor device which is driven by the
induced voltage generated at the magnetic field
sensor device to switch power supplied from the
separate battery B to the separate load L.

2. The non-contact switch according to claim 1, wherein
the magnetic field sensor device is any one of a hall
device, a reed switch, an AMR (Anisotropic Magne-
to-Resistive) sensor, and a GMR (Giant Magneto-
Resistive) sensor.

3. The non-contact switch according to claim 1, wherein
the semiconductor device is any one of a FET (Field
Effect Transistor), a transistor, an electromagnetic
relay, an IPS (Intelligent Power Switching) device, a
MOSFET (Metal Oxide Semiconductor Field Effect
Transistor), and an IGBT (Insulated Gate Bipolar
Transistor).

4. The non-contact switch according to claim 1, wherein

B: separate battery L: separate load
H: housing

100: button 111: magnetic substance
310: magnetic field sensor device
330: semiconductor device
350: PCB (Printed Circuit Board)
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the button is operated in a push manner by an ex-
ternal pressure at a predetermined position of the
housing H, or in a sliding manner by an external pres-
sure at a predetermined position of the housing H.

5. The non-contact switch according to claim 1, wherein
the magnetic field sensor device is disposed on a
PCB (Printed Circuit Board).

6. The non-contact switch according to claim 1, wherein
the semiconductor device is disposed on a PCB.

7. The non-contact switch according to claim 1, wherein
the power is any one of a current and a voltage.
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