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ABSTRACT: Boost converters are used worldwide in very gargantuan quantity as drivers for the purpose of LED
Lighting. Here in this paper, a Boost converter using MC34063 is designed and developed which has a input voltage of
12V and constant output voltage of 24V for driving a 7W LED light. The developed circuit is different from
conventional boost circuit as it eliminates the need for MOSFET thus also gets rid of external circuit used for providing
PWM pulses for switching and in turn making the circuit compact and minimizing the switching loses. It has
advantages like high efficiency, fast response and good stability. The circuit is validated through a hardware model and
experimental results show that the output of the converter is constant and effectively drives the load of 7W LED.
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I. INTRODUCTION

In the neoteric years, the puissance and application of LED in the field of lighting has increased expeditiously, due to
its improvement of high power and luminous efficiency. The positive impact of LED on the lighting industry is due to
development and improvement of LED drivers. A LED driver is an electronic circuit which helps in managing the
power to the LED or number of LED’s connected together which is done by acknowledging he changes in of LED or
the circuit.

Step-Up (Boost) regulator are predominantly used as LED drivers produces high voltages which is mainly needed to
drive the multiple LEDs which are connected in series which can be achieved through Boost or step-up regulator by
providing constant supply of current (and hence brightness) there by mapping the LEDs requirement. LED drivers
using boost regulators provide increased efficiency, low noise or interference, and short footprints. Someother
characteristics comprises of precise LED current mapping, Schottky diode, and more than one output capability.

While the increase in urge for power in displays normally the high resolution colored one is persistently increasing.
And due to very low power usage and increased and improved reliability thus LEDs are used as backlight for color
displays, which includes those used in large screens like computers, tablets, and automotive displays. At present LEDs
are available in market with various color combination. But an economic, easy and compact method for driving an
array of LEDs needs to be found out for large scale application with low cost.

Il. RELATED WORK
Over the years many new drivers have been developed due the increasing demand for LED lighting. And has become
one of the important areas of research. A boost regulator is developed to achieve soft switching of the power switch.
And a small fly back transformer is used to achieve soft switching [1]. Boost-Buck converter with high power efficient
and double loop control strategy is developed thus using error amplifier with integrator control method [2].
LED’s are used in wide area of applications such as LED — Backlit in TV display. A topology is implemented to drive
the LED backlit panels which are now available in the market. And various important requirements needed for
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implementing a successful LED driver [3]. With the advancement of technology came the closed loop control of
converter. Especially the closed loop control of the buck — boost converter to maintain the high power factor [4]. Since
the Output current of the converter is very important, a single stage fly back/boost LED driver with low output current
ripple is presented [5].

Other notable work by researchers in the field of LED drivers include development of PWM and PFM controlled Boost
converter for controlling LED lights [6] and providing an open circuit protection to a boost converter for a constant
current source LED [7]. A high efficiency Buck converter using a Silicon carbide diode is developed [8] balancing of
current plays a very important role a two staged LED driver with current balancing is developed for constant driving of
LED [9].

Thus considering all the work which has been done in the field of LED drivers. Here a modified Boost converter using
a MC34063 with a constant output current and voltage with low output ripple is designed and developed for LED
driving. It consists mainly of IC MC34063 which eliminates the need for MOSFET and pulses to be supplied for the
switch. There by making the circuit compact, less bulky and easy to design. The boost regulator produces a constant
current and voltage output with low ripple. The design, hardware implementation and experimental results are
presented in this paper.

111. CONVENTIONAL BOOST CONVERTER

A boost converter or regulator (step-up converter), basically steps up the input DC voltage value and provides at output
as per the load requirements hence the name step-up converter. The boost regulator mainly consists of a diode, a
transistor which acts as a switches and normally one energy storage element. Capacitors are usually used at the output
as a device for removing output voltage ripple that is hence only DC is available at the output and can be used along
with inductor too sometimes, the below Fig. 1 shows the boost converter circuit with both ON and OFF condition along
with waveform in Fig. 2.
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Fig 1. Boost Converter circuit with ON and OFF modes
The operation can be explained in two modes of operation which is ON and OFF mode:-

Two stages namely ON an OFF stages can be identified in a switching cycle. The boost converter is shown in Fig. 1
with ON and OFF condition.
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ON time: The switch is closed to increase the inductor current From Imin to Imax linearly. During this stage, the diode
is off and the load is completely supported by the capacitor. As a result, the capacitor voltage decreases. The switch
current is same as the current in the Inductor.

OFF stage: The switch is turned off and the inductor current is now passes through the diode. During this stage, the
power is transferred from the input to the load. And the output voltage is given by Vo = Vs/1-D.

Iin = (Imax + Imin)/ 2

Tin = Avg I, \

Charging
Fig 2. Output waveform for boost converter

Thus, the current in the inductor looks triangular in one switching cycle (Ts = Ton + Toff) as shown in above Fig.2.
And IL is always positive and varies between Imax and Imin. The current ripple is = Imax — Imin.Input current (lin): It
is obtained by averaging the inductor current waveform. So lo = (Imax + Imin)/2

1V.BOOST CONVERTER USING MC34063

A boost converter is a electrical circuit which is used to step up the input voltage based on the load requirement. Boost
converter are used to drive high power LED’s connected in series. Here a IC based boost converter is presented to drive
the High power LED’s. The IC based reduces the size of the circuit making it compact, switching losses are reduced,
the need for MOSFET for switching is eliminated in turn the need for controller for generating external pulses for the
switch is also eliminated hence making the circuit compact, efficiency is high and reliable. The Fig. 3 below shows the
Boost converter using MC34063.
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Fig. 3. Boost Converter using MC34063

MC34063:-

MC34063 is a 1.5A step up/down and inverting regulator. It consists of monolithic circuit mainly for the DC-DC
Converter operation. The schematic diagram is shown in Fig. 4 below. It consist of an internally built temperature
compensated reference, current limit circuit, controlled duty cycle oscillator with an active, comparator ,driver and high
current output switch. It has operating range of 3.0V to 40V and an operating frequency of 100 kHz with a precision of
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Fig. 4. Schematic Diagram of MC34063
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Some of the features of MC34063 are mentioned below:-

It can operate from 3.0 V to 40 V Input

The Standby Current is very low

It has inbuilt Current Limiting

Output Current of 1.5 A

It has Adjustable output voltage

Has a operational frequency of 100 kHz

It is capable of precision of about 2% for reference
It is available in Pb—Free Packages

VVVYYVYVYVYY

V.DESIGN SPECIFICATION

Vinput =12V, Voutput = 24V, Vripge = 100MV/pp, o= 375mA
C,= 100pF/16V, Co= 155uF/35V

Ct= 220pF, Ceramic

R= 180E

R;=1.2K, 1/4W,5%

R,= 22K, 1/4W,5%

Rsc= 0.22E, 2W, 5%

Lmvin= 25uH

F=85 KHz

V V. V V V V V V VY

VI. HARDWARE IMPLEMENTATION AND EXPERIMENTAL RESULTS

The hardware is implemented on general PCB board using the IC MC34063. It consists of an Electrolytic input and
output capacitor. The input and output capacitor are used to reduce the source impedance and to improve transient
response with improved stability respectively. The selection of the inductor and other components are done based on
the formulas using the datasheet. The switching frequency is 85 KHz. The led driver can be powered from a 12V
battery or even through a solar panel. The hardware prototype and experimental results are shown below Fig, 5 & 6
respectively.
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Fig. 5. Boost Converter using MC34063 marked in red box
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The above Fig.5 shows the hardware prototype built on the general PCB board, it consist of a input and output
capacitor which are electrolytic and ceramic capacitor.
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Fig. 6. Boost Converter using MC34063 with an output of 24V

Here in the Fig.6 the boost converter is tested for proper Voltage output with 12V input from the solar panel. And it
can be seen that the boost converter using MC34063 is able to produce required voltage of 24V.

.

Fig. 7. Boost Converter using MC34063 with 7W LED
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From the above results it can be seen that the boost converter using MC34063 is able to produce a voltage of 24V
with an input of 12V as shown in the Fig. 6. above and the Fig. 7. shows the boost converter driving a 7W LED.

VII.CONCLUSION

A boost converter using MC34063 IC is proposed, designed, and developed for LED Driving. The converter
provides up to 24 V from a 12 V input supply for 7W LED at the output. As mentioned in earlier section it consist of an
inbuilt temperature compensated reference, current limit circuit, controlled duty cycle oscillator with an active,
comparator ,driver and high current output switch with an operating range of 3.0V to 40V operating frequency of 100
kHz and precision of 2 %. The converter is very compact, less bulky and eliminates the use of MOSFET for switching
there by also eliminating the need for controller to supply PWM pulses for the switch. The converter developed is a low
cost and can be used with solar power hence becoming a low cost LED Driver for solar based DC home lighting
application for rural lighting.
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