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ABSTRACT 
The Light-Emitting Diode (LED) driver is an important part of Visible Light Communication (VLC) systems. 

The main challenge of the VLC LED driver is to offer a high data transmission rate with high power efficiency. 

This paper presents the design of a white light LED driver that combines the LED lighting with VLC technology. 

The proposed LED driver uses linear current regulation and controls the AC current signal and the DC current 

through a single power device for the purposes of high speed, high efficiency and high integration. It also can 

support the modulation format of orthogonal frequency division multiplexing (OFDM). In addition, this work 

presents an impedance reduction technique to enhance the bandwidth of the LED driver. And a first-order pre-

equalizer is utilized to enhance the electron-optical-electron (E/O/E) bandwidth in the VLC system due to the 

bandwidth limitation of the phosphor converted LED. The VLC LED driver is fabricated in a standard 0.5_m 

CMOS technology with chip area 1540_m×1250_m. It is available in a standard SOP-16 pin package. The 

experimental results show that the optical modulation bandwidth of 10.9 MHz has been achieved with the forward 

biased LED current of 350 mA. By using the OFDM data modulation scheme, the data rate of 50 Mb/s is 

demonstrated. 

 

INTRODUCTION 
The high power LED will play an important role in the next lighting generation since its high efficiency, long 

lifetime, and small size. Moreover, it has been developed in lots of fields such as indoor lighting, vehicle lighting, 

traffic signals and indicator panel. Compare with the incandescent lamp and fluorescent lamp, LED is more 

suitable for the high speed communications because of its wide modulation bandwidth. Therefore, LED is able to 

function as not only lighting but also communication. For the reasons outlined above, LED has great potential of 

development in the future, and there have been many researchers engaged in the field of communication network 

based on LED. Besides, there are many advantages to cultivate VLC technology on indoor lighting; for example, 

it is highly privacy, less costly, and needless to use another interface general in traditional microwave 

communication. 

 

LED DRIVER AND CONTROL IC DESIGN 
The architecture of LED driver is shown in Figure 1, it involves three parts, one is the power stage, another is the 

control IC, and the other is the first-order pre-equalizer. Next, this paper is going to introduce these parts. 

A. Linear Current Modulation 

B. Stage of Power Device 

C. Control IC Design 

D. Pre-equalizer 

 

Every Electronic circuit is assumed to operate off some supply voltage which is usually assumed to be constant. 

A voltage regulator is a power electronic circuit that maintains a constant output voltage irrespective of change in 

load current or line voltage.  Many different types of voltage regulators with a variety of control schemes are used.  

With the increase in circuit complexity and improved technology a more severe requirement for accurate and fast 

regulation is desired. This has led to need for newer and more reliable design of dc-dc converters.  The dc-dc 

converter inputs an unregulated dc voltage input and outputs a constant or regulated voltage. The regulators can 

be mainly classified into linear and switching regulators. All regulators have a power transfer stage and a control 

circuitry to sense the  output voltage and adjust the power transfer stage to maintain the constant output voltage.  
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Since a feedback loop is necessary to maintain regulation, some type of compensation is  required to maintain 

loop stability.  

 

ISSUE OF OLD ARTICLE 
1. YU CHEN LEE: The LED driver in this paper combines the function of lighting with VLC technology. The 

proposed LED driver uses linear current regulation and controls the AC and DC current signal through a single 

power device for the purposes of high speed, high efficiency and high integration. In addition, this work utilizes 

an impedance reduction technique to enhance the electric bandwidth of it. And a first-order pre-equalizer before 

control IC is utilized to enhance theE/O/E bandwidth which is limited by the phosphor-converted LED original. 

This VLC LED driver is fabricated in a standard 0.5_m CMOS technology with chip area 1540_m×1250_m. It is 

available in a standard SOP-16 pin package.  

 

The experimental results show that the optical modulation bandwidth of 10.9 MHz has been achieved with the 

forward biased LED current of 350 mA. By using the OFDM data modulation scheme, the data rate of 50 Mb/s is 

demonstrated. 

 

2. Aravind V. N. Jalajakumari: an energy efficient light emitting diode (LED) driver circuit for visible light 

communications (VLC) and results from the electrical and optical characterization are presented. A current 

steering digital to analogue converter (DAC) based LED driver circuit supporting 4-channels with an 8-bit 

resolution is realized in a 0.18 μm complementary metal oxide semiconductor (CMOS) technology. Each channel 

delivers a full-scale current of 255 mA and achieves up to 67% electrical efficiency when driving 250 MS/s 

orthogonal frequency division multiplexing (OFDM) signals.  

 

Optical differential drive capability is demonstrated by using two output branches of a single channel to drive two 

different LEDs with an SNR improvement (>5 dB). The chip is also capable of full digital control of color shift 

keying (CSK) using multi-color LEDs enabling lighting color-temperature adjustment, dimming and multiple-

input and multiple-output (MIMO) optical communications and these aspects will be the subject of future research. 

 

3. Ali Mirvakili: Recent breakthroughs in solid-state lighting technology has opened the door to a myriad of 

applications using light-emitting diodes for both illumination and optical wireless networking. Low-power CMOS 

technology enables realization of mixed-mode, system-on-chip driver circuits integrating multiple functions on a 

single substrate to control LED device performance, luminance, and data modulation for “intelligent” visible light 

networking. This paper presents a novel LED driver circuit architecture incorporating digitally-controlled analog 

circuit blocks to deliver concurrent illumination control and serial data transmission.  

 

To achieve this goal, a bi-level pulse-width modulation (PWM) driving scheme is applied to enable data 

transmission during the “OFF” period of the LED drive current. With 3-bit PWM dimming resolution, the driver 

circuit enables linear luminous intensity control from 5% to 100%. Pseudo-random binary sequences (PRBS) are 

generated to compare circuit performance for various data modulation formats. The LED driver circuit is 

simulated in a 0.5μm CMOS process and exhibits a worst-case power consumption of 100mW with 33mA peak 

PWM current. 

 

For simulation results, the electrical equivalent model of the LED is used, as shown in Figure 5. In this model, the 

series voltage is 1.5 volts, the series resistance is 10 Ohms, the shunt parasitic capacitance is 10pF and the supply 

voltage (VDD) is 3V. This series resistance was calculated using the I-V characteristic of a typical LED at a 

particular LED forward voltage. 

 

ADVANTAGE AND MERITS 
1. LED Brightness and Color Temperature: LED Brightness 

The concept of the brightness of visible light from an LED is fairly easy to understand. Assigning a numerical 

value to the perceived brightness of an LED’s output can simply be measured in units of luminous fl ux density, 

called candelas (cd). Th e total power output of an LED is a measurement of the amount of Lumens (lm). It is also 

important to understand that average forward LED current determines the brightness of an LED. 

 

2. High Performance, TRIAC Dimmable LED Driver. 

3. Full Range Dimming Capability. 

http://www.ijesrt.com/


   ISSN: 2277-9655 

[Anju* et al., 6(5): May, 2017]   Impact Factor: 4.116 

IC™ Value: 3.00   CODEN: IJESS7 

http: // www.ijesrt.com                 © International Journal of Engineering Sciences & Research Technology 

 [693] 

 

DISADVANTAGE 
1. Higher complex circuitry. 

2. Nano scale to design. 

 

CONCLUSION 
The LED driver in this paper combines the function of lighting with VLC technology. The proposed LED driver 

uses linear current regulation and controls the AC and DC current signal through a single power device for the 

purposes of high speed, high efficiency and high integration. In addition, this work utilizes an impedance reduction 

technique to enhance the electric bandwidth of it. And a first-order pre-equalizer before control IC is utilized to 

enhance the E/O/E bandwidth which is limited by the phosphor-converted LED original. This VLC LED driver 

is fabricated in a standard 0.5_m CMOS technology with chip area 1540_m×1250_m. It is available in a standard 

SOP-16 pin package. The experimental results show that the optical modulation bandwidth of 10.9 MHz has been 

achieved with the forward biased LED current of 350 mA. By using the OFDM data modulation scheme, the data 

rate of 50 Mb/s is demonstrated. 
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