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Abstract. Currently, the use of Light Emitting Diodes (LED) bulbs has been intensively increasing
since LED possess various qualifications of high efficiency in light production, not radiating heat,
no toxic substance, lifespan longer than other bulbs. However, when the circuit of LED Driver is
connected directly to high power LED with an AC source, it causes high losses of energy and the
occurrence of the non-sinusoidal waveforms thus causing the harmonic series in the power supply
system. In the research, a circuit for driving high power LED at high power of 30 watts was created
by using a Fly-Back converter converting AC into DC current. At the same time, IC LinkSwitch-
PH model LNK418EG was applied to act as a factor correction for electric power and control the
constant output currents and electromotive force. After the input AC current at 180-240 volts was
applied on the experimental circuit, the input current which has the waveform close to a sine shape
resulted in the low distortion of the input current but provided the constant output current and
electromotive force. LED’s high luminance could be detected at 300 luxs at a distance of one meter
and its performance was 90 percentages.

1. Introduction

Electric power is currently applied to the light system. It has been developed to work
effectively by introducing Light Emitting Diodes, (LEDs) for application in various aspects of
everyday life, such as interior light, light in the refrigeration, lamps, traffic signals, signs informing
the public news, headlights and taillights for the car, or agriculture works etc. [1] The LEDs lamp
provides the light energy with the conversion efficiency up to 90 lumens per watt, thus saving
energy than other types of bulbs while using the same amount of illumination. LEDs have the
lifetime at approximately 30,000 hours [1, 2] compared with fluorescent lamps having the lifetime
of approximately 8,000 hours.

LEDs navigation bulbs have been considerably used for energy savings. However, they
cause increases in the negative effects of harmonic current on the electrical system because LEDs
works under switching condition. The circuits for LEDs driver are designed normally using buck,
boost, or flyback circuit. It functions in controlling the current constantly passing through the LEDs.
Moreover, different power converters have various different advantages and disadvantages [1].
From the strategy of stabilizing the current levels in order to achieve maximum brightness with the
high performance, it is continuously being a main problem since the LED bulbs with high power
under the certain period of time bring heat up affecting the LED bulb qualification as Nonlinearity
[1]. Therefore, its later performance is not the same as early. This research has been studied to
develop a circuit for driving a high power LEDs by using a flyback circuit to maintain a constant
current. It helps prevent an overload pressure causing much heat to the joints thus damaging to the
LED:s.
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2. Method

2.1 Controller using IC LNK418EG

The circuit control design uses IC LinkSwitch-PH with the model of LNK418EG for
controlling LED driver. It can simplify the preparation of LEDs driver and improve the power
factor at the input of the LinkSwitch-PH ICs LNK418EG. Since this IC version includes all
capability such as an increase in input power and maintenance of the output power constant. The
internal IC component includes an oscillator , the feedback , the control voltage and output current,
and the improvement of power factor as shown in Figure 1.

The circuit for high power LEDs can drive bulb up to 20 W with output voltage 28 V, output
current up to 500 mA according to general usage using the input voltage available between 185 -
230V, 50 Hz. All detail works can be divided into four parts; 1. EMI Filter 2. Rectifier 3. Flyback
Transformer 4. Control function (LNK418EG) as shown in Figure 2.
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2.2 Design and Installation

All components of the circuit for high power LEDs driver shown as a block diagram in
Figure 2, are designed, produced, and tested for individual part. The first part is the design of
flyback converter, which is suitable for the needs of low power and in case of the input power
requiring separated from the output power. In the study, the output voltage at 28 V with the supply
load current of 500 mA, switching frequency at 66 kHz. After the circuit is running at steady state,
the output voltage can be obtained from the equation 1.

= ton X(Ns(u;n) /Np)(llin V) -, (1)
= tON)

Where T is the period of operation time, Zoy is the duration of switch time, N, and Ny zp) is
the number of the primary winding and secondary winding of the flyback transformer, V,, is the
output voltage, Vi, is the input voltage at the primary winding , Vj, is the voltage across the switch,
Vp is the voltage across the diode
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The output capacitor C,,, Will serve as a current supplier while the switch conducts the
current flowing through second winding. Thus, the output capacitor has to be able to supply enough
current to the load at the time of the switch working. It can be shown in the equation 2.

I, xt

out ON (max)
el  opie 2)

When 1, is the maximum average current at the output and ¥}, is most acceptable
fluctuated voltage.

The coil for the switch transformers uses the core made of Ferrite type EE number PQ
26/25, as shown in Figure 3 (1). It is made of 22 and 24 AWG and calculated for the winding
numbers of the primary winding from the equation 3 and those of second winding. LED sets the
ratio of Ny/Nsep) = 3.27 while number of winding of second winding is controlled to have the ratio

of Np/Niconro = 5.54 All winding numbers obtained can be shown in Figure 3 (2).

Voot
_.__in(min) ON 8
o= b a, " )

When AB,. is the maximum thickness flux and 4, is the cross section area of the core.

-
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72T 5
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1) The pattern of the Ferrite core 2) The turns number of coil

Figure 3. The winding on the Ferrite core.

In parts of the circuit for removing the noise signal, LC filter is used and the current is
passed through the bridge rectifier in order to control the input voltage and provides constant output
current. After that, the print circuit board is design for the installation of various electronics as
illustrated in Figure 4 (1). It is installed with the other equipment and connected with the tubes, high
power LEDs at 20 W, seen in Figure 4 (2). They are installed on the heat sink to prevent the damage
during operation. In this research, the work that affects the electrical system is tested. The
measurement of the current, voltage, electric power, and power factor at the input and output
together with the amount of light, temperatures during the high power LEDs operation.

3. Experiment

The experiment of the test for measurement of the current signal and power at both the input
and output circuits of the circuit for driving high power LEDs demonstrated in Figure 5. The result
shows the input voltage of 224 V and the current input at 61.6 mA, the power input 12.46 W had
the power factor of 0.903. In Figure 6, the measured waveform at the output after the output
voltage of 28.7 V and output current of 398 mA provides a power output of 11.423 W, which
drives the circuit efficiency of 91.6%, and Figure 7 shows the results of measurement of various
harmonic series of the total input with the total harmonic distortion, THDi of 7.14%.
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1) Printed Circuit Board ) The installed equipment
Figure 4. The circuit board prototype for driving high power LEDs.

In addition, the test while operating at rated input voltage of 220 V continuously for 1 hr has
the temperature of the LEDs at an average of 58.3°C, the output voltage of about 28-29 V, the
output current of 398 mA, and the luminous average at 300 lux with the distance measurement at
1 meter.

The exertion of high power LEDs is also measured under the change in the input voltage of
the circuit using an adjustable voltage regulator which is adjusted for the input voltage in the range
of 180-240 V, increasing the voltage each time for 10 V. The luminance values is recorded and
calculated for the performance of the circuit as shown in Figure 8 The result indicates the average
luminance of about 300 lux and average cycle efficiency above 90%.

T = K i | 53 - W Pos: 0.000s MEASURE
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Figure 5. The input waveform of the voltage Figure 6. The output waveform of the

and current. voltage and current.
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Figure 7. The input harmonics currents. Figure 8. The luminescence output and
efficincy performance.
4. Summary

The circuit driving high power LEDs using IC LinkSwitch-PH model LNK418EG can
operate during the input voltage of 180-240 V with a power factor above 0.9, the output voltage of
about 28 V, the illumination of 300 lux, the average temperature of the bulb approximately 58°C.
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The performance of the circuit is average in a range of more than 90% and the current harmonic
distortion of the circuit is according to the standard IEC1000-3-2 or EN 61000-3-2 Class C. This
research will further developed to increase the luminescence output.
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