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BALLAST CIRCUIT FOR LED LAMP

TECHNICAL FIELD

[0001] The present invention relates to a ballast circuit for
an LED lamp. And, more particularly, the present invention
relates to a ballast circuit for an LED lamp, having a simple
circuit construction of a silicon controlled rectifier SCR being
a semiconductor switching device and an RC time constant
circuit, that supplies a current to an LED (Light Emitting
Diode) using an SCR after a predetermined time in the state
that a power supply is applied, thereby protecting the LED
from a surge voltage, a reverse voltage and rush current that
occur when the power supply is applied, securing reliability
of the LED that is very sensitive to an electrical shock by
being completely independent from hindrance factors occur-
ring when the power supply is applied, and embodying a
higher efficiency characteristic almost without heat genera-
tion and energy loss.

BACKGROUND ART

[0002] Recently, as LED is variously produced due to the
brilliant development of semiconductor technology, the trend
is that LED whose power consumption needed to obtain the
same illuminance as a general light bulb is no more than about
V1o of it is applied to lamps for signboard, illumination and
traffic lights

[0003] However, a separate power supply device is needed
to drive the lighting that uses LED.

[0004] Thatis, the lighting that uses a general bulb in the art
does not need a separate power supply device since it uses an
alternating AC power supply of 220V. However, since the
LED uses direct DC power supply, SMPS should be installed
in order to rectify the commercial alternating power supply of
220V into a direct voltage and convert the rectified direct
voltage into a direct voltage having a magnitude required to
turn on the lighting diode.

[0005] However, when a general SMPS scheme is adopted,
a power-factor controller is used in the prior stage of the
SMPS, so that the circuit itself not only is very complicated
but also the device becomes large in volume since the circuit
uses an inductor, an electrolytic condenser and so on.

[0006] Further, since the electrolytic condenser has the life-
time that is no more than 2 or 3 years, there is a problem that
it is not suitable to the LED lamp that should have a long
lifetime. Further, there is a problem that the circuit becomes
more complicated by adding a noise filter to prevent a ripple
voltage, which may cause an electro-magnetic interference
EMI occurring when switching is made.

[0007] Additionally, in the ballast circuit for an LED lamp
in the art, a DC constant-voltage circuit is constructed nor-
mally using SMPS, and a current limit resistor is used in each
LED module to drive the LED stably.

[0008] However, since the SMPS is constructed of very
precise and complicated circuits and should be switched at a
high speed theoretically, there were problems that the SMPS
might generate heat and noise easily, might be expensive and
it was not easy to expect a high reliability and a long lifetime.
[0009] Meanwhile, while a simplified power supply device
to drive simple electronic equipment by dropping voltage
using resistors or capacitors without transformer in a com-
mercial power supply is widely known in the name of so
called “transless power supply” and partially used in door
sensor lamp, remote control receiver and appliances control-
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ler, it is not possible to use the simplified power supply device
as a stable power supply even though generally a constant-
voltage diode or the like is additionally used since voltage
fluctuations caused by the changed loads are severe, only a
few current is flowed, and there is no countermeasure for
kinds of noises coming in from the power supply.

[0010] Merely, when current is limited from the commer-
cial power supply using a capacitor having a suitable capaci-
tance and LEDs are serially connected, applied voltage has a
characteristic that it is stably applied by a potential difference
of PN junction x the number of LEDs in view of the charac-
teristic of LED that is a kind of diode, and so there have been
studies to utilize the characteristic. However, when the LED
for illumination that is very sensitive to electrical shock and
requires a long lifetime is directly connected to a commercial
power supply without any protective circuit, the LED is bro-
ken due to surge voltage occurring when the power supply is
applied and high frequency component noise that may be
included in the power supply. Therefore, there is no industrial
applicability although it may be possible experimentally.

[0011] Especially, when the LED is directly connected to
the power supply by way of a capacitor and a bridge diode, it
was known that the LED could not be protected effectively
even though kinds of surge voltage control devices developed
recently (for example, barrister, TVS diode, surge protector
and so on) were applied according to experiment.

[0012] Theballastcircuit foran LED lamp in the art that the
applicant has suggested to solve the problems described
above is connected to a current limit unit that is constructed of
a capacitor C1 having a suitable capacitance correspondingly
to characteristic of the alternating power supply AC 220V and
aresistor R1 connected in parallel with the capacitor in order
to charge and discharge on an end of the alternating power
supply AC 220V in period of 60 Hz and control LED use
current as illustrated in FIG. 1.

[0013] Anoutput stage of the current limit unit is connected
to the bridge diode BD that rectifies alternating voltage into
direct voltage, the bridge diode BD is sequentially connected
to a smoothing capacitor C2, a discharge resistor R2, and a
surge absorber formed of a capacitor C3 and a resistor R3 that
are serially connected with each other between both ends of
the bridge diode BD, and an output end of the bridge diode
BD is serially connected to the LED protection resistor R4.

[0014] Further, a positive (+) terminal of the bridge diode
BD is connected to LED arrays (DA1, DA2, . . . DAn) in
which plural forward LEDs are serially connected with one
another, and a negative (=) terminal of the bridge diode BD is
connected to LED arrays (DA11, DA12, .. . DA1#z) in which
plural reverse LEDs are serially connected with one another.

[0015] However, while the smoothing capacitor C2 and
discharge resistor R2 are additionally connected to cut off
high frequency noise components coming in from the power
supply and provide current to the LED arrays (DA1, DA2, . .
.DAn)and LED arrays (DA11,DA12, ... DAlr)stably in the
ballast circuit for a LED lamp in the art illustrated in FIG. 1,
since there are concerns that rush current flows in the capaci-
tor C1 of the power supply and the smoothing capacitor C2
having a high capacitance and reverse voltage occurs when
the power supply is applied and this shock may negatively
affect lifetime of the LED arrays (DA1, DA2, . . . DAn) and
LED arrays (DA11, DA12, . .. DA1n), a current limit resistor
R4 is connected to the prior stage of the LED arrays (DA1,
DA2, . .. DAn) in order to alleviate such phenomenon.
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[0016] However, since LED drive current always flows in
the current limit resistor R4, there were problems that heat
occurred and energy loss also occurred.

SUMMARY OF INVENTION
Technical Problem

[0017] Accordingly, the present invention provides a bal-
last circuit for an LED lamp, having a simple circuit construc-
tion of a silicon controlled rectifier SCR being a semiconduc-
tor switching device and an RC time constant circuit, that
supplies a current to an LED using an SCR after a predeter-
mined time in the state that a power supply is applied, thereby
protecting the LED from a surge voltage, a reverse voltage
and rush current that occur when the power supply is applied,
securing reliability of the LED that is very sensitive to an
electrical shock by being completely independent from hin-
drance factors occurring when the power supply is applied,
and embodying a higher efficiency characteristic almost with-
out heat generation and energy loss.

Solution to Problem

[0018] According to an aspect of the present invention,
there is provided a ballast circuit for an LED lamp including
a current limit unit that is constructed of a capacitor C1 and a
resistor R1 connected in parallel with each other to be charged
and discharged in 60 Hz of alternating power source AC 220V
and to control LED used current, and a bridge diode BD that
rectifies an alternating voltage passed through the current
limit unit into a direct voltage, the ballast circuit including a
surge absorber circuit that includes a capacitor C3 and a
resistor R3 serially connected between both ends of the
bridge diode BD, a resistor R5 and a capacitor C4 serially
connected with each other, and a silicon controlled rectifier
SCR, the SCR being connected to the resistor R5 and capaci-
tor C4 in parallel, the resistor RS, capacitor C4 and silicon
controlled rectifier SCR being connected to the positive (+)
terminal of the bridge diode BD, thereby protecting the LED
from a surge occurring when power is turned on or off; LED
arrays connected to an output terminal of the surge absorber
circuit, each array having a plurality of forward LEDs, the
forward LEDs being connected serially with one another; and
LED arrays connected to the negative (-) terminal of the
bridge diode BD, each array having a plurality of reverse
LEDs, the reverse LEDs being connected serially with one
other.

Advantageous Effects of Invention

[0019] According to a ballast circuit foran LED lamp of the
present invention constructed as such, there is an effect that a
simple circuit construction of a silicon controlled rectifier
SCR being a semiconductor switching device and an RC time
constant circuit supplies a current to an LED (Light Emitting
Diode) using an SCR after a predetermined time in the state
that a power supply is applied, thereby protecting the LED
from a surge voltage, a reverse voltage and rush current that
occur when the power supply is applied, securing reliability
of the LED that is very sensitive to an electrical shock by
being completely independent from hindrance factors occur-
ring when the power supply is applied, and embodying a
higher efficiency characteristic almost without heat genera-
tion and energy loss.
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[0020] Further, according to the present invention, there is
an effect that a surge absorber circuit constructed of a resistor
and a capacitor is simple and cheap.

[0021] Further, according to the present invention, since
current is supplied to the LED with a predetermined time gap
from power supply application using a time constant circuit
constructed of a resistor and a capacitor connected serially, it
is possible to double-protect the LED, thereby providing a
ballast circuit for an LED lamp with high reliability and
efficiency almost without power loss.

[0022] Further, according to the present invention, it is pos-
sible to increase area of a heat radiating plate when especially
manufacturing a bulb type LED lamp in which a control
circuit should be installed in a narrow area since parts are
small in number and circuit itself is small in volume, thereby
improving lifetime and reliability of bulb with an efficient
discharging and remarkably lowering the cost.

BRIEF DESCRIPTION OF DRAWINGS

[0023] The accompanying drawings, which are included to
provide a further understanding of the disclosure and are
incorporated in and constitute a part of this application, illus-
trate embodiments of the disclosure and together with the
description, serve to explain the principle of the disclosure. In
the drawings:

[0024] FIG. 1 is a circuit diagram illustrating a ballast cir-
cuit for an LED lamp in the art; and

[0025] FIG. 2 is a circuit diagram illustrating a ballast cir-
cuit for an LED lamp according to the present invention.

DESCRIPTION OF EMBODIMENTS

[0026] Hereinafter, embodiments of the present disclosure
will be described with reference to the accompanying draw-
ings as follows.

[0027] FIG. 2 is a circuit diagram illustrating a ballast cir-
cuit for an LED lamp according to the present invention.
[0028] Referring to FIG. 2, the ballast circuit for an LED
lamp includes a current limit unit that is constructed of a
capacitor C1 and a resistor R1 connected in parallel with each
other to be charged and discharged in 60 Hz of alternating
power source AC 220V and to control LED used current, and
a bridge diode BD that rectifies an alternating voltage passed
through the current limit unit into a direct voltage, a surge
absorber circuit that includes a capacitor C3 and a resistor R3
serially connected between both ends of the bridge diode BD,
aresistor R5 and a capacitor C4 serially connected with each
other, and a silicon controlled rectifier SCR, the SCR being
connected to the resistor R5 and capacitor C4 in parallel, the
resistor R5, capacitor C4 and silicon controlled rectifier SCR
being connected to the positive (+) terminal of the bridge
diode BD, thereby protecting the LED from a surge occurring
when power is turned on or off; LED arrays (DA1, DA2 . ..
DAn) connected to an output terminal of the surge absorber
circuit, each array having a plurality of forward LEDs, the
forward LEDs being connected serially with one another; and
LED arrays (DA11, DA12 ... DA1r) connected to the nega-
tive (=) terminal of the bridge diode BD, each array having a
plurality of reverse LEDs, the reverse LEDs being connected
serially with one other.

[0029] An operation of the ballast circuit for an LED lamp
according to the present invention constructed as above will
be described with reference to the accompanying FIG. 2 as
follows.
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[0030] First, the ballast circuit for an LED according to the
present invention illustrated in FIG. 2 omits a smoothing
capacitor C2, a discharge resistor R2 and a current limit
resistor R4 from the construction illustrated in FIG. 1 in the
art, and instead has a silicon controlled rectifier SCR which is
a switching device and a resistor R5 and a capacitor C4 which
form a time constant circuit, the switching device and time
constant circuit being serially connected, so that LED current
is supplied to the silicon controlled rectifier SCR after a
predetermined time in the state that the power source is
applied, thereby protecting the LED from a surge voltage, a
reverse voltage and a rush current occurring when the power
supply is applied.

[0031] An operation of the ballast circuit for an LED lamp
according to the present invention constructed as such is
described as follows. When an initial power supply AC 220V
is applied, low level current flows to charge the capacitors C3
and C4 through the resistors R3 and R5 and driving current is
cut off by the silicon controlled rectifier SCR that is in a
turn-off state. And, the resistor R5 and the capacitor C4
absorbs the surge voltage together with the resistor R3 and the
capacitor C3 and the silicon controlled rectifier SCR cuts off
a reverse voltage.

[0032] When the power source voltage is in a stable state
after a predetermined time, and the voltage of the capacitor
C4 is increased so that the gate of the silicon controlled
rectifier SCR is in a turn-on state, a driving current is supplied
to LED arrays (DA1, DA2, . .. DAn) and LED arrays (DA11,
DA12 ... DAln). At this time, since a switching is performed
by the silicon controlled rectifier SCR that is a semiconductor
switching device, the surge voltage does not occur, thereby
having no negative influence on LED arrays (DA1, DA2, . ..
DAn) and LED arrays (DA11, DA12, . .. DAln).

[0033] Accordingly, the ballast circuit for an LED lamp
according to the present invention has no problem when driv-
ing LED devices used for illumination that are extremely
sensitive to the surge current.

[0034] According to experiments, it was possible to manu-
facture a high efficient LED lamp having about 7W, efficiency
ot 98% and power-factor of 73% when 60 LEDs for illumi-
nation whose maximum rating is 60 mA at commercial power
of AC 220V/60 Hz were serially connected with one another
and value of the capacitor C1 was 1 pF, and it was known that
the LED lamp had higher efficiency, lower heating, lower
price and longer life time, compared with the existing prod-
uct.

[0035] Further, since there is a lead effect in the present
invention, it was known that the present invention had an
advantage of improving power-factor generally when consid-
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ering the commercial power in which lag occurs due to the
many use of inductive loads such as transformer and motor.
[0036] Hereinbefore, while the embodiments of the present
disclosure are described, they are exemplary ones only and
one of ordinary skill in the art may recognize that various
alterations and modifications that fall within the scope of the
present disclosure may be possible. Accordingly, the true
technical protection scope of the present disclosure should be
defined by the following claims.

[Reference Sings List]

C1: capacitor (current limit resistor) C3: capacitor

C4: capacitor R1: resistor

R3: resistor R3: resistor

SCR: silicon controlled rectifier BD: bridge diode

DA1, DA2, ... DAn: LED arrays DAI11, DA12,...DAln: LED arrays

1. A ballast circuit for an LED lamp including a current
limit unit that is constructed of a capacitor C1 and a resistor
R1 connected in parallel with each other to be charged and
discharged in 60 Hz of alternating power source AC 220V and
to control LED used current, and a bridge diode BD that
rectifies an alternating voltage passed through the current
limit unit into a direct voltage, the ballast circuit comprising:

a surge absorber circuit that includes a capacitor C3 and a

resistor R3 serially connected between both ends of the
bridge diode BD, a resistor R5 and a capacitor C4 seri-
ally connected with each other, and a silicon controlled
rectifier SCR, the SCR being connected to the resistor
R5 and capacitor C4 in parallel, the resistor R5, capaci-
tor C4 and silicon controlled rectifier SCR being con-
nected to the positive (+) terminal of the bridge diode
BD, thereby protecting the LED from a surge occurring
when power is turned on or off;

LED arrays (DA1, DA2 . . . DAn) connected to an output

terminal of the surge absorber circuit, each array having
a plurality of forward LEDs, the forward LEDs being
connected serially with one another; and

LED arrays (DA11, DA12 . . . DAl#n) connected to the

negative (-) terminal of the bridge diode BD, each array
having a plurality of reverse LEDs, the reverse LEDs
being connected serially with one other.
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