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. ICINPUT MIN. VOLTAGE 8.1V
- LED VF VOLTAGE 6.8V f ~

FIG. 5A

LeCroy)

IC INPUT MIN. VOLTAGE 5.3V
LED VF VOLTAGE 6.73V "

FIG. 5B
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LED LAMP AND DRIVING CIRCUIT FOR
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority of Korean Patent
Application No. 2010-0077571 filed on Aug. 11,2010, in the
Korean Intellectual Property Office, the disclosure of which is
incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a light emitting
diode (LED) lamp and a driving circuit for the same, and more
particularly, to an LED lamp which can stably drive an LED
by ensuring compatibility between a halogen lamp stabilizer
and an LED lamp, and an LED lamp which can improve the
connection between an LED package board and a control
circuit board for driving an LED.

[0004] 2. Description of the Related Art

[0005] Ingeneral, a halogen lamp is a type of incandescent
lamp and is a lamp in which a halogen material is injected into
a glass bulb to suppress the evaporation of tungsten. Such a
halogen lamp is brighter and has a longer service life, as
compared to an incandescent lamp. Hence, a halogen lamp is
widely used as stage lighting or as an interior lighting source.
However, since a halogen lamp consumes a large amount of
power and generates a large amount of heat, it often causes
safety accidents such as fires or burns. Therefore, a halogen
lamp has recently been replaced with an LED lamp which
consumes a small amount of power, generates a small amount
of heat, and has a superior light emitting efficiency.

[0006] Since a conventional halogen lamp uses a dedicated
stabilizer and a typical LED lamp uses a dedicated stabilizer
such as an SMPS, compatibility between the halogen lamp
and the LED lamp is lowered. That is, in a case in which a
halogen light source is replaced with an LED and a halogen
lamp stabilizer is used in an LED lamp, flickering occurs and
elements included in a driving circuit are damaged by high
heat. In addition, LEDs are damaged due to high heat, thus
reducing a life span of LEDs. To solve these problems, a
dedicated LED stabilizer is added or a new halogen lamp
stabilizer is designed. However, the installation of a new
stabilizer or the repair of a conventional stabilizer incurs
additional expenses.

[0007] Inaddition, in structural terms, when an LED pack-
age board on which LEDs are mounted is connected to a
control circuit board on which an LED driving circuit is
mounted, electrical interconnections through a soldering pro-
cess using wires or harnesses are required. Thus, a manufac-
turing process and a circuit configuration become compli-
cated, causing degradation in the reliability thereof.

SUMMARY OF THE INVENTION

[0008] An aspect of the present invention provides an LED
lamp which can stably drive an LED by ensuring compatibil-
ity between a halogen lamp stabilizer and an LED lamp, and
an LED lamp which can improve the connection between an
LED package board and a control circuit board for driving an
LED.

[0009] An aspect of the present invention also provides an
LED lamp driving circuit including: a thermistor having one
terminal through which an external voltage is applied; an
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AC-DC conversion unit connected to the other terminal ofthe
thermistor and converting an AC voltage applied to the other
terminal of the thermistor into a DC voltage; and a DC-DC
conversion unit converting the DC voltage from the AC-DC
conversion unit into a DC voltage required to drive the LED
lamp.

[0010] The thermistor may be connected to an external
voltage supplied from a halogen lamp stabilizer.

[0011] The DC-DC conversion unit may be implemented in
one of a boost type, a buck type, and a buck-boost type.
[0012] The DC-DC conversion unit may be connected to an
LED module including at least one LED.

[0013] According another aspect of the present invention,
there is provided an LED lamp including: an LED package
board on which at least one LED is mounted; a control circuit
board on which a control circuit required to operate the LED
is mounted, terminals to be electrically connected to the LED
being provided at a side ofthe control circuit board; and a card
edge connector connecting the LED package board and the
control circuit board, the card edge connector including a
groove into which the terminals of the control circuit board
are inserted.

[0014] Terminals to be electrically connected to the termi-
nals of the control circuit board may be provided within the
groove of the card edge connector.

[0015] One side of the card edge connector may be con-
nected to the LED package board, and the other side of the
card edge connector may be connected to the control circuit
board, whereby the LED and the LED control circuit are
electrically connected together.

[0016] The card edge connector may further include a pro-
trusion within the groove, and the protrusion fixes the control
circuit board by adjusting the height of the protrusion accord-
ing to the thickness of the control circuit board inserted into
the card edge connector.

[0017] The LED lamp may further include a heat sink
between the LED package board and the control circuit board.
[0018] The LED lamp may further include a connection pin
which is provided at a side of the control circuit board and is
to be connected to an external connection terminal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The above and other aspects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0020] FIG. 1 is a block diagram of an LED lamp driving
circuit according to an embodiment of the present invention;
[0021] FIG. 2 is a circuit diagram of the LED lamp driving
circuit according to an embodiment of the present invention;
[0022] FIG. 3 is an output waveform diagram of a halogen
lamp stabilizer when a halogen lamp is applied to a conven-
tional halogen lamp stabilizer;

[0023] FIGS. 4A and 4B are output waveform diagrams of
a halogen lamp stabilizer when an LED lamp is applied to a
conventional halogen lamp stabilizer;

[0024] FIGS. 5A and 5B are output waveform diagrams of
a halogen lamp stabilizer according to a capacitance of an
input capacitor;

[0025] FIGS.6A, 6B, 7A and 7B are stabilizer output wave-
form diagrams of a case in which a thermistor is applied and
a case in which a thermistor is not applied; and
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[0026] FIGS. 8A, 8B, 9 and 10 illustrate a structure of an
LED lamp according to another embodiment of the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0027] Exemplary embodiments of the present invention
will now be described in detail with reference to the accom-
panying drawings. The invention may, however, be embodied
in many different forms and should not be construed as being
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the
invention to those skilled in the art. In the drawings, the
thicknesses of layers and regions are exaggerated for clarity.
Like reference numerals in the drawings denote like ele-
ments, and thus their description will be omitted.

[0028] FIG. 1 is a block diagram of an LED lamp driving
circuit according to an embodiment of the present invention.
Referring to FIG. 1, the LED lamp driving circuit 100
includes a thermistor 10, an AC-DC conversion unit 20, and a
DC-DC conversionunit 30. The LED lamp driving circuit 100
drives an LED module by an external voltage. The external
voltage may be a voltage applied from a halogen lamp stabi-
lizer, and the LED lamp driving circuit 100 may be used as a
circuit for driving an LED lamp replacing a conventional
halogen lamp. That is, the LED lamp driving circuit 100 may
operate using a conventional halogen lamp stabilizer.

[0029] Specifically, the LED lamp driving circuit 100
includes the thermistor 10 connected to the external voltage
supplied from the halogen lamp stabilizer or the like. The
thermistor 10 prevents an instantaneous overcurrent by lim-
iting an inrush current when an initial voltage is applied.
Thus, the circuit elements can be protected and the compat-
ibility with the halogen lamp stabilizer connected to the exter-
nal voltage can be ensured. The thermistor 10 will be
described below in detail. The AC-DC conversion unit 20 is
connected to the thermistor 10 and converts an AC voltage
inputted from the thermistor 10 into a DC voltage. The DC-
DC conversion unit 30 receives the DC voltage from the
AC-DC conversion unit 20 and converts the DC voltage into
a DC voltage suitable for LED driving.

[0030] The selection and mutual connection of the DC-DC
conversion unit 20 are determined depending on whether the
input voltage to be converted is higher or lower than a voltage
required to drive an LED at a desired operation current or the
input voltage changes from a high level to a low level. As one
example, a buck converter may be used when the input volt-
age is higher than the LED voltage, and a boost converter
maybe used when the input voltage is lower than the LED
voltage. A buck-boost converter may be used when the input
voltage changes from a high level to a low level.

[0031] FIG. 2 is a circuit diagram of the LED lamp driving
circuit according to an embodiment of the present invention.
Referring to FIG. 2, external voltages AC1 and AC2 are
connected to one side of the LED lamp driving circuit 100,
and the LED module 40 is connected to the other side of the
LED lamp driving circuit 100. The external voltages AC1 and
AC2 maybe voltages inputted from the halogen lamp stabi-
lizer. The LED lamp driving circuit 100 includes the ther-
mistor 10 connected to the external voltages AC1 and AC2,
the AC-DC conversion unit 20 connected to the thermistor 10,
and the DC-DC conversion unit 30 connected to the AC-DC
conversion unit 20. In this embodiment, the DC-DC conver-
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sion unit 30 uses a non-isolation type buck converter. How-
ever, as described above, the DC-DC conversion unit 30 may
be changed depending on a voltage required to drive the LED
at a desired operating current.

[0032] Hereinafter, the characteristics of the LED lamp for
replacing the conventional halogen lamp stabilizer will be
described in order to explain the characteristics of the LED
driving circuit 100 according to the embodiment of the
present invention.

[0033] FIG. 3 is an output waveform diagram of a halogen
lamp stabilizer when a halogen lamp is applied to a conven-
tional halogen lamp stabilizer. Since the halogen lamp oper-
ates with an AC voltage, an output signal having an output
voltage suitable for driving the halogen lamp (for example, 12
V) is generated. FIG. 3 shows the output voltage of the halo-
gen lamp stabilizer when pulse width modulation (PWM)
switching is performed at a frequency of 50 kHz. The output
voltage of the halogen lamp stabilizer is 12 Vrms. In this case,
the AC-DC conversion unit converting the AC voltage into the
DC voltage is required in order to receive the AC output
voltage of the halogen lamp stabilizer and drive the LED
module. As illustrated in FIG. 3, a smoothing capacitor is
required in order to remove an off period occurring within the
waveform.

[0034] FIGS. 4A and 4B are output waveform diagrams of
a halogen lamp stabilizer when an LED lamp is applied to a
conventional halogen lamp stabilizer. Specifically, FIGS. 4A
and 4B illustrate output waveforms of the halogen lamp sta-
bilizer when the same LED lamps are applied to halogen lamp
stabilizers manufactured by different manufacturers. Asillus-
trated, it is difficult to ensure compatibility due to different
stabilizer output waveforms, and there may occur a period in
which the output voltage of the halogen lamp does not reach
the LED lamp driving voltage. When the inputted minimum
voltage does not reach the LED lamp driving voltage, the
LED may not be turned on, or flickering may occur.

[0035] To prevent such a phenomenon, it is necessary to
raise the minimum voltage of the stabilizer output voltage.
The minimum voltage of the stabilizer output voltage may be
raised by increasing a capacitance of an input capacitor.
FIGS. 5A and 5B are output waveform diagram of the halo-
gen lamp stabilizer according to the capacitance of the input
capacitor. Specifically, FIG. 5A illustrates the output wave-
form of the halogen lamp stabilizer when the capacitance of
the input capacitor is increased, and FIG. 5B illustrates the
output waveform of the input capacitor when the capacitance
of the input capacitor is decreased. When the capacitance of
the input capacitor is increased (FIG. 5A), the minimum
output voltage (about 8.1 V) of the halogen lamp stabilizer is
higher than the LED driving voltage (about 6.8V). Mean-
while, when the capacitance of the input capacitor is
decreased (FIG. 5B), the minimum output voltage (about 5.3
V) of the halogen lamp stabilizer is lower than the LED
driving voltage (about 6.8 V). Consequently, there occurs a
period in which the output voltage does not reach the level of
the driving voltage. That is, the LED lamp can normally
operate only when the minimum output voltage of the halo-
gen lamp stabilizer is higher than the LED driving voltage.
[0036] However, when the capacitance of the capacitor is
increased, the input current rises and a breakdown voltage of
an internal element (for example, FET) increases, causing the
element to be damaged. A certain driving circuit limits the
input current. Thus, since a protection circuit operates when a
current having a predetermined magnitude or more is input-
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ted, the LED is not turned on. Therefore, according to the
embodiment of the present invention, it is possible to ensure
compatibility between the halogen lamp stabilizer and the
LED lamp by increasing the capacitance of the capacitor to
make the minimum output voltage of the halogen lamp sta-
bilizer higher than the LED driving voltage. In addition, by
installing the thermistor within the LED driving circuit, it is
possible to prevent an overcurrent from flowing between the
halogen lamp stabilizer and the AC-DC conversion unit. That
is, by installing the thermistor 10 between the halogen lamp
stabilizer and the LED driving circuit, overcurrent or inrush
current due to the increased capacitance of the capacitor can
be prevented. In addition, the internal circuit elements can be
protected and the compatibility between the halogen lamp
stabilizer and the LED lamp can be ensured, thereby stably
driving the LED.

[0037] FIGS. 6 and 7 are stabilizer output waveform dia-
grams of a case in which a thermistor is applied and a case in
which a thermistor is not applied. Specifically, FIG. 6 A illus-
trates the case in which the thermistor is not applied, and FIG.
6B illustrates the case in which the thermistor is applied. As
illustrated in FIG. 6 A, when the thermistor is not applied,
inrush current occurs excessively. Due to inrush current,
internal elements may be damaged. In addition, due to the
operation of the protection circuit, the LED may not be turned
on. However, as illustrated in FIG. 6B, when the thermistor is
applied, inrush current occurs only to a small extent.

[0038] FIGS. 7A and 7B are stabilizer output waveform
diagrams of a case in which a thermistor is applied and a case
in which a thermistor is not applied. Referring to FIG. 7A, an
output current instantaneously increases at a portion indi-
cated by a circle. Thus, the output current is unstable and the
output voltage is not constant and is unstable, as indicated by
an arrow. On the other hand, referring to FIG. 7B, when the
thermistor is applied, the stabilizer output voltage, indicated
by arrows, is stable.

[0039] FIGS. 8 through 10 illustrate a structure of an LED
lamp according to another embodiment of the present inven-
tion. FIG. 8A illustrates the structure of the LED lamp before
an LED package board 1 and a control circuit board 2 are
connected together, and FIG. 8B illustrates that the structure
of'the LED package board 1 and the control circuitboard 2 are
connected using a card edge connector 3. Referring to FIGS.
8A and 8B, the LED lamp according to the embodiment of the
present invention includes the LED package board 1 on which
at least one LED 4 is mounted, the control circuit board 2 on
which a control circuit necessary for the operation of the LED
4 is mounted, and the card edge connector 3 connecting the
LED package board 1 and the control circuit board 2.

[0040] Specifically, the control circuit necessary for the
operation of the LED is mounted on the control circuit board
2. The control circuit board 2 includes terminals 2a electri-
cally connected to the LED. The terminals 2a formed on the
control circuit board 2 are electrically connected to connec-
tion terminals (not shown) formed within the card edge con-
nector 3. The card edge connector 3 includes a groove into
which the terminals of the control circuit board 2 are inserted.
Therefore, the LED package board 1 on which the LED 4 is
mounted and the control circuit board 2 on which the LED
driving control circuit is mounted can be electrically con-
nected together by the card edge connection between the
terminals, without interconnect structures such as separate
wires or harnesses. Since no additional soldering process is
required, the manufacturing process of the LED lamp is sim-
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plified and the reliability of an LED lamp is improved. If
necessary, it is easy to replace the LED package board 1 or the
control circuit board 2.

[0041] FIG. 9 is a perspective view of the card edge con-
nector. Referring to FIG. 9, the card edge connector 3 may
have a top surface to be connected to the LED package board
1, and a groove to be connected to the control circuit board 2
through a card edge connection. At least one protrusion 3a
may be formed inside the groove. The height of the protrusion
3a may be adjusted by the thickness of the control circuit
board 2 to be inserted into the groove. That is, as the control
circuit board 2 is inserted into the card edge connector 3, the
protrusion 3a is pushed toward the inner wall surface by
pressure applied by the control circuit board 2. As a result,
since the width of the groove is adjusted according to the
thickness of the control circuit board 2, the control circuit
board 2 can be fixed within the card edge connector 3.
Although not illustrated in detail, a terminal may be formed
within the groove in order to electrically connect the control
circuit board 2 to the LED package board 1 through the card
edge connector 3.

[0042] FIG. 10 is an exploded perspective view of an LED
lamp according to an embodiment of the present invention.
The LED lamp according to the embodiment of the present
invention may include an LED package board 1 on which at
least one LED 4 is mounted, a control circuit board 2 on which
an LED driving circuit is mounted, a card edge connector 3
coupling the control circuit board 2 to the LED package board
1, a heat sink 6 disposed between the LED package board 1
and the control circuit board 2, and a lens 5 disposed on a light
emission surface of the LED package board.

[0043] As described above, the LED package board 1 and
the control circuit board 2 may be inserted and connected
together through the card edge connector 3 in a simple struc-
ture, without separate interconnection or soldering. The heat
sink 6 dissipates heat from the LED to the outside. The heat
sink 6 may be made of a metallic material having high heat
conductivity in order for easier heat dissipation. In addition, a
pin structure may be provided in order to increase the surface
area of the heat sink 6. Meanwhile, the lens 5 may be disposed
on the light emission surface of the LED 4 to determine an
incident angle and a light distribution form. In addition, con-
nection pins 2a to be connected to the external voltage may be
further provided at a side of the control circuit board 2.
[0044] As set forth above, according to exemplary embodi-
ments of the invention, the LED lamp driving circuit can
stably drive the LED by ensuring the compatibility between
the halogen lamp stabilizer and the LED lamp. The connec-
tion between the LED package board and the control circuit
board can be improved. Therefore, the manufacturing process
and inner structure of the LED lamp can be simplified.
[0045] While the present invention has been shown and
described in connection with the exemplary embodiments, it
will be apparent to those skilled in the art that modifications
and variations can be made without departing from the spirit
and scope of the invention as defined by the appended claims.

What is claimed is:

1. An LED lamp driving circuit comprising:

a thermistor having one terminal through which an external
voltage is applied;

an AC-DC conversion unit connected to the other terminal
of the thermistor and converting an AC voltage applied
to the other terminal of the thermistor into a DC voltage;
and
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a DC-DC conversion unit converting the DC voltage from
the AC-DC conversion unit into a DC voltage required to
drive the LED lamp.

2. The LED lamp driving circuit of claim 1, wherein the
thermistor is connected to an external voltage supplied from
a halogen lamp stabilizer.

3. The LED lamp driving circuit of claim 1, wherein the
DC-DC conversion unit is implemented in one of a boost
type, a buck type, and a buck-boost type.

4. The LED lamp driving circuit of claim 1, wherein the
DC-DC conversion unit is connected to an LED module
including at least one LED.

5. An LED lamp comprising:

an LED package board on which at least one LED is
mounted;

acontrol circuit board on which a control circuit required to
operate the LED is mounted, terminals to be electrically
connected to the LED being provided at a side of the
control circuit board; and

a card edge connector connecting the LED package board
and the control circuit board, the card edge connector
including a groove into which the terminals of the con-
trol circuit board are inserted.
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6. The LED lamp of claim 5, wherein terminals to be
electrically connected to the terminals of the control circuit
board are provided within the groove of the card edge con-
nector.

7. The LED lamp of claim 5, wherein one side of the card
edge connector is connected to the LED package board, and
the other side of the card edge connector is connected to the
control circuit board, whereby the LED and the LED control
circuit are electrically connected together.

8. The LED lamp of claim 5, wherein the card edge con-
nector further includes a protrusion within the groove, and the
protrusion fixes the control circuit board by adjusting the
height of the protrusion according to the thickness of the
control circuit board inserted into the card edge connector.

9. The LED lamp of claim 5, further comprising a heat sink
between the LED package board and the control circuit board.

10. The LED lamp of claim 5, further comprising a con-
nection pin which is provided at a side of the control circuit
board and is to be connected to an external connection
terminal.
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