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Abstract— Light-emitting diodes (LEDs) have become 

increasingly popular as solid-state lighting sources 

nowadays. DC-DC conversion has greater importance in 

LED driver circuit. DC-DC conversion can be reliably 

performed using Super lift converter. It employs voltage lift 

technique so that output voltage is increased stage by stage. 

The LED driver could achieve nearly a unit power factor by 

operating the Super lift circuit at discontinuous conduction 

mode. The voltage lift technique is a popular method that is 

widely applied in electronic circuit design. This technique 

gives a good way is improving circuit characteristic and has 

been successfully applied for DC-DC converter. Super lift 

converters are DC-DC step-up converter using only one 

switch. The major benefits of this proposed scheme is that it 

combines the advantages of the switched capacitor, voltage 

lift technique and the impedance network. 
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I. INTRODUCTION 

Light emitting diodes (LEDs) have many outstanding 

advantages such as energy-saving, non-pollution and long 

lifetime when compared with traditional lighting sources. 

Therefore, LEDs have become a research focus in recent 

years, and have been widely used in street lighting, tunnel 

lighting, automotive lighting, LCD backlight, etc. In these 

applications above, an AC-DC LED driver is always needed 

to drive LEDs efficiently. First, the driver should have power 

factor correction ability to meet the regulations such as IEC 

61000-3-2, Energy-star, etc. Second, electrical isolation is 

needed to satisfy the safety requirements. Finally, constant 

output current is necessary because of the physical 

characteristics of LEDs. Commonly, a two-stage LED driver 

is adopted, which contains a PFC stage and an isolated DC-

DC stage. This two-stage structure can simplify the design 

process and achieve high power factor (PF) and low total 

harmonic distortion (THD). However, it may suffer from low 

efficiency, poor reliability, slow output dynamics but high 

system cost. To solve these aforementioned problems, many 

single-stage AC-DC LED drivers have been proposed. A 

single-stage driver has two power conversion units which are 

PFC unit and DC-DC unit too, however, the two units are 

integrated together by sharing their power switches, thus, 

high efficiency, high reliability but low system cost can be 

expected. 

The rest of the paper is organized as follows. Section 

II presents background and related works. In Section III, we 

motivate our system methodology and A description of our 

proposed block diagram is provided. Conclusion is 

summarized in Section VI.  

II. BACKGROUND AND RELATED WORKS 

Boost converter, Sepic converter and Buck-Boost converter 

are most frequently used as the PFC unit of the single-stage 

drivers. They operate in DCM to achieve high power factor 

internally on the condition that the duty ratio D of the power 

switch keeps constant in half line cycle [13]. The Boost-type 

PFC unit is quite simple and features high efficiency; 

however, the output voltage of it must be higher than the peak 

value of the input voltage at least, which leads to high voltage 

stress of the switch; Moreover, higher PF means higher 

output voltage and higher voltage stress [14], [15]. The Sepic-

type PFC unit can reduce the voltage stress imposed on both 

the energy-storage capacitor and the switch due to its step 

up/down capability. However, it contains two inductors and 

many other components, which may lead to higher cost and 

lower reliability than the Boost-type PFC unit [16], [17]. 

Comparatively, the Buck-Boost-type PFC unit has many 

advantages such as simple structure, low voltage stress, and 

very high power factor, thus, it is a proper choice and widely 

used [18], [19].Flyback converter, LLC resonant converter 

and class-E resonant converter are commonly used as the DC-

DC units which realize electrical isolation and constant 

output current. LLC resonant converter features high 

conversion efficiency due to its soft switching properties, thus 

has gained many attentions [18], [20]. However, it contains 

two switches, a resonant inductor and a resonant capacitor at 

least, which lead to higher cost than its competitive ones, and 

it is suitable for these applications where the efficiency but 

not the cost is the main concern. Class-E resonant converter 

is another widely. 

It integrates a Buck-Boost PFC unit with an isolated 

DC/DC unit by sharing a same power switch. The Buck-

Boost PFC unit is composed of power switch Sw, inductor 

LB, energy-storage capacitor Cdc and diode Ddc, whose 

main function is to obtain high input power factor. Different 

from the driver, the isolated DC/DC unit with a voltage 

doubler rectifier is composed of power switch Sw, isolated 

transformer T, three diodes Dr, Do1, Do2, blocking capacitor 

Cb and output filter capacitor Co, whose main function is to 

realize electrical isolation and drive LEDs with constant 

current. Additionally, a capacitor Crec is included to recycle 

the leakage energy of the isolated transformer T. It is worth 

noting that the capacitor voltage Vdc is not only the output 

voltage of PFC unit, but also the input voltage of DC/DC unit. 

A single-stage isolated high power factor LED driver with 

leakage inductor energy recycling which integrates a Buck-

Boost converter with a Flyback converter by sharing the 

power switch Sw. The Buck-Boost converter operating in 

DCM can achieve high power factor internally. The voltage 

spike and ringing on the switch is alleviated due to the 

leakage inductor energy is recycled via a unidirectional diode, 

so the switching loss can be reduced and conversion 

efficiency can be improved. However, the Flyback converter 

transfers energy from the primary side to the secondary side 

only when the switch is turned off. Low magnetic core 

utilization results in large volume of the transformer and 

limits its use to low power applications. In this method, a 

voltage doubler rectifier is included in the secondary side of 

the transformer, thus, the energy is transferred from the 
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primary side to the secondary side whenever the switch is 

turned on or turned off. 

 
Fig. 1: circuit diagram 

The magnetic core utilization of transformer is 

improved and may be adopted in higher power applications. 

Furthermore, the voltage stress of the secondary diodes can 

be reduced remarkably to lower the conducing loss. The main 

contents of this paper are the steady-state analysis and the 

parameter design of the presented LED driver. Particularly, 

the parameter design method is studied in detail in this paper 

and can also be referenced by other single-stage AC-DC 

converters. 

III. SYSTEM METHODOLOGY 

This method performance of a single-stage isolated DC LED 

driver with a super lift converters .Voltage Lift (VL) 

technique is a popular method widely used in electronic 

circuit design. It has been successfully employed in dc/dc 

converter applications and opened a way to design high 

voltage gain converters. Four series SUPER LIFT converters 

are the examples of VL technique implementations. 

However, the output voltage increases in stage by stage just 

along the arithmetic progression. This paper introduces a 

novel approach-super-lift (SL) technique that implements the 

output voltage increasing in stage by stage along 

thegeometric progression .It effectively enhances the voltage 

transfer gain in power series. In order to sort these converters 

different from existing VL converters, we name these 

converters “positive output super-lift converters.”  

Fig. 2: circuit diagram 

There are two subseries: main series and additional 

series. Each circuit of the main series has one switch S, n 

inductors, 2n capacitors, and (3n-1) diodes. Each circuits of 

the additional series has one switch S, n inductors, (2n+1) 

capacitors and (3n+1) diodes. The conduction duty radio is 

K, switching frequency is f (period T=1/f), the load is 

resistive load R. The input voltage and current Vin and Iin, 

output voltage and current Vo and Io. Assume no power 

losses during the conversion process Vin*Iin=Vo*Io. The 

voltage transfer gain is G:G=Vo/Vin. 

 
Fig. 3: block diagram 

A. Super-lift converters 

Super-lift converters largely enhance the voltage transfer 

gain, which increases stage-by-stage in geometric 

progression. It effectively enhances the voltage transfer gain 

in power series. This study introduces a novel approach – 

modified super-lift converters that implements the super-lift 

operation as well, its voltage transfer gain increases stage-by-

stage also in geometric progression. 

PIC controller circuit 16F877A 

PIC is a family of modified Harvard architecture 

microcontrollers made by Microchip Technology, derived 

from the PIC1650 originally developed by General 

Instrument's Microelectronics Division. The name PIC 

initially referred to Peripheral Interface Controller. PIC 

16F877 is one of the most advanced microcontroller from 

Microchip. This controller is widely used for experimental 

and modern applications because of its low price, wide range 

of applications, high quality, and ease of availability. It is 

ideal for applications such as machine control applications, 

measurement devices, study purpose, and so on.  The PIC 

16F877 features all the components which modern 

microcontrollers normally have. 

B. Simulation Diagram 

 

C. Input voltage 
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D. Output voltage 

 

E. Output Current 

 

F. Hardware Diagram 

 

IV. CONCLUSION 

This project analyzes the performance of a DC-DC LED 

driver with a super-lift converter and the parameter design of 

it has been carried out. DC-DC conversion has greater 

importance in LED driver circuit. A new series of DC/DC 

converters super-lift boost converter using LED driver has 

been successfully created. It largely increases the VTG in 

power series. Very high output voltage is easily obtained. 

Simulation and experimental results verified the design and 

calculations. The efficiency of these converters has also been 

investigated, it is about 90%. These converters will be applied 

in industrial applications and renewable energy systems with 

very high output voltage. 
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