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Abstract: High brightness light-emitting diodes are considered as a remarkable lighting device due to their high 

reliability and chromatic variety. In this paper a three stage solution and design of the led driver proposed, Power factor 

correction achieved by boost converter, galvanic isolation by electronic transformer and current regulation by buck 

converter at the last stage. A design of led driver with high reliability proposed in the paper. 
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I. INTRODUCTION 

 

High-Brightness Light Emitting Diodes (HB-LEDs) are 

considered as a remarkable lighting device due to their high 

reliability, chromatic variety and increasing efficiency. As a 

consequence, a high number of solutions for supplying LED 

strings are coming out. One-stage solutions are cost-

effective, but their efficiency is low as they have to fulfill 

several purposes with only one converter: Power Factor 

Correction (PFC), galvanic isolation (in some cases) and 

current regulation. Two-stage and three-stage solutions have 

higher efficiency as each stage is optimized for just one or 

two tasks and they are the preferred option when supplying 

several strings at the same time. Nevertheless, due to their 

higher cost in comparison to one-stage solutions, they are 

used when high-efficiency, high-performance and the 

possibility of supplying several strings are the main 

concerns. Besides, they are also used when high reliability 

is needed and electrolytic capacitors cannot be used. In this 

paper, a three-stage solution and its complete design 

guideline for LED-based applications is proposed. PFC is 

achieved by a Boost converter while the galvanic isolation 

is provided by an Electronic Transformer (second stage). 

The third stages (one for each LED string) are designed 

following the Two Input Buck schematic, but taking 

advantage of the load characteristics (i.e., the high value of 

the LED string knee voltage, approximately equal to half 

the string nominal voltage). Besides, a variation of the 

analog driving technique is also proposed. Experimental 

results obtained with a 9-W prototype show an efficiency as 

high as 93 Percentage for the whole topology and 95 

Percentage for the cascade connection of the second and 

third stages. 

 

II. PROPOSED SYSTEM 

 

In this prototype model we reduce the voltage from 230Vac 

to 12Vac using step down transformer then the ac signal is 
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converted to dc using rectifier circuits with suitable 

filtering circuits using film capacitors and the rectified 

voltage is boosted up with the booster circuit using an 

inductor and MOSFET. This mosfet is switched 

according to the pulses detected by the zero crossing 

detectors. The boosted voltage is directly given to the 

electronic transformer .Totally two electronic 

transformers are used here one for one set of LED’s and 

another one is for the other set of LED’s. The current 

rating of the transformer is 1 amps and it is generally 

called as centre tapped transformer by switching the 

transformer through the mosfet we generate the high 

voltage. By using the high current rating transformer we 

use more number of LED’s. Totally we used to centre tap 

transformer we have to use four MOSFET for switching 

that transformers and the input step down transformer is 

1 Amps only. While switching this transformer we need 

more power otherwise we cannot boost the voltage using 

electronic transformer to get more power we use battery 

power additionally and switching this mosfet 

continuously with 50HZ. 

 

 
Fig. 1: Block diagram of the proposed system 

 

Here we used two set of Two Input-buck converter with 

one MOSFET and inductor using this Two-input-buck 

converter the usage of this converter is to improve the 

brightness of the LED’s. Totally the micro controller has 

to switch all the mosfet with specified frequency of 

50Hz. Because the electronic trans-former is designed for 

50Hz and the input ac supply frequency is also the same 

frequency. Using this method we can improve the 

efficiency of the LED’s brightness and in this rectifier 
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circuit we did not use any type of electrolytic capacitors we 

used only film capacitors The electronic transformer is used 

for boost the voltage and for isolation purpose this is one of 

the main advantage of the project the isolation will protect 

the controller part.  

 

The TI-buck is introduce d in this project it takes benefit 

from the high value of the led string voltage. It reaches full 

dimming in LED’s although its output voltage range is 

limited. Hence the proposed topology has a very high 

reliability. The use of amplitude mode driving technique as 

it has lower current stress on LEDs and semi conductors 

than the pulse width modulation (PWM) driving technique. 

Two other important aspects should be highlighted, the 

whole converter operates at constant frequency, and it 

provides the isolation .Finally, it should be mentioned that 

this approach to the driving technique is compatible with 

both amplitude-mode and Pulse with modulation mode 

dimming. In addition, adding communication options, such 

as digital addressable lighting interface (DALI) to this 

driver is straight forward. 

 

 
Fig. 2: Design of the proposed system 

 

A. First Stage (Boost Converter) 

First stage is a boost converter and it has proven to be a 

perfect option for doing power factor correction. Designed 

without electrolytic capacitor output voltage ripple cannot 

be neglected and this ripple voltage will affect the second 

and third stage. This topology can reach efficiency up to 97 

percentages. It operates at boundary condition. The boost 

converter has a mosfet switch which is switched at a 

frequency of 50 Hz from the micro controller. 

 

 
Fig. 3: Basic schematic of the Boost converter 

B. Second Stage (Electronic Transformer (ET)) 

Optimized for providing galvanic isolation at very high 

efficiency. Applied to a two-output half-bridge topology 

and MOSFET switched at constant frequency of 

50Hz.galvanic isolation is a mandatory requirement. 

Hence it is vital to find a topology capable of providing it 

with very high efficiency. This opens the possibility of 

using an electronic transformer, which is an unregulated 

topology with very high efficiency. The main idea is 

operating the MOSFET at constant frequency of 50 Hz. 

 

 
Fig. 4:  Schematic of the electronic transformer 

 

C. Third Stage (Two Input-Buck converter) 

Eliminating the voltage ripple coming from the 

electronic transformer (ET) outputs (due to the first 

stage) .Adjusting each LED string current to the desired 

level. The third stage have to, not only regulate the 

current provided to the led string, but also cancel the 

low-frequency ripple that affects the output voltages the 

first and the second stages. 

 

 
Fig. 5: Schematic of the Two Input-Buck converter 

 

III. PROPOSED HARDWARE 

 

The High-Brightness LED driver with film capacitor 

hard-ware implemented with 8 LED’s .The proposed 

topology hardware is implemented with 3 stages like 

boost converter, electronic transformer, Ti-buck 

converter. Here we used two set of Two Input-buck 

converter with one MOSFET and inductor using this 

Two Input-buck converter the usage of this converter is 

to improve the brightness of the LED’s. Totally the 

micro controller has to switch all the MOSFET with 

specified frequency of 50Hz. Because the electronic 



IJIREEICE  ISSN (Online) 2321 – 2004 
ISSN (Print) 2321 – 5526 

 

International Journal of Innovative Research in 
Electrical, Electronics, Instrumentation and Control Engineering 

ISO 3297:2007 Certified 
Vol. 4, Issue 8, August 2016 

 

Copyright to IJIREEICE                                                   DOI 10.17148/IJIREEICE.2016.4827                                                                     130 

transformer is designed for 50Hz and the input ac supply 

frequency is also the same frequency. Using this method we 

can improve the efficiency of the LED’s brightness and in 

this rectifier circuit we did not use any type of electrolytic 

capacitors we used only film capacitors. Finally, it should 

be mentioned that this approach to the driving technique is 

compatible with both amplitude-mode and Pulse With 

Modulation (PWM) mode dimming. In addition, adding 

communication options, such as digital addressable lighting 

interface (DALI) to this driver is straight forward. 

 

 
Fig. 6: High-Brightness LED Driver with Film Capacitor 

 

IV. RESULT 

 

The outputs of the High brightness led driver obtained .The 

prototype consist of 8 LED’s, this topology is proven to 

have high reliability and efficiency High brightness is 

delivered by the LED’s using the proposed topology. 

Implemented as light-ing device. The proposed topology 

can be also implemented as street lighting device. It is easy 

to operate. In this paper, a con-verter for LED-based street 

lighting application is presented. It is based in a three-stage 

topology. Each stage is designed for one specific task, in 

such a way that the overall efficiency. In addition, it is a 

solution with Film capacitor; hence, it has high reliability. A 

le d’s nominal voltage is 3.9V, nominal current is 0.350A .8 

LED’s can draw voltage (3.9V*8=31.42V).The output 

power of the le d’s is 10.9W.So the efficiency of the driver 

is calculated using the output power of led’s and the input 

power .The input power of the proposed topology is 12W.so 

while calculating the efficiency of the driver the efficiency 

is found to be 91 percentage on the whole. So can be 

implemented as an lighting device. 

 

V. CONCLUSION 

 

A High Brightness led driver application is presented. It is 

based on a three-stage topology .Each stage is designed for 
 

 
Fig. 7: High-Brightness LED Driver with Film Capacitor 

one specific task. experimental results have been 

obtained with a prototype designed for 8 LED 

.Achieving an efficiency at full load as high as 93 

Percentage for the second and third stages in cascade. 

The first stage of the proposed solution is the very-well 

known boost converter. Its main task is achieving PFC 

with high efficiency. The second stage is an ET. It 

provides two output voltages with a fixed gain 

(unregulated) between input and outputs. Its task is 

providing galvanic isolation. The third stage is a Two 

Input-Buck. While the first two stages are common, each 

LED string is connected to a Two Input-Buck. In this 

way, the current of each string can be regulated 

independently. In addition, the first stage has a 

considerable output voltage ripple due to the absence of 

electrolytic capacitors. As the second stage is 

unregulated, this ripple has to be cancelled by the third 

stage. 
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