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Summary 
The product which we develop comprises two different LED drivers. One driver serves the 

purpose of reducing flicker in LED lighting using randomized PWM technique in hybrid dimming. 

Another driver uses an algorithm for controlling multi-colour LED intensity(equally). The two 

drivers are mainly designed with the focus on reducing health impacts and the LED markets soon. 

The alleged health effects of the LED flickers from the dimming circuitry are Epilepsy, headaches 

and seizures. Though flickers are invisible to human eye (due to the high switching frequency 

PWM), we could see some invisible flickers in videos recorded using HD cameras making the 

video/image quality poor and health impacts for the viewers. Our customers are those who provides 

flicker free lighting environment (for video recording) to their customers.    

 Luminaire manufacturers and driver manufactures are our primary customers. Philips, 

Osram will be our top competitors. The exponentially rising LED market will reach nearly 70% of 

the total lighting by 2020 having a revenue of nearly 57 billion euros. LED Drivers sharing 18 

billion euros in LED lighting revenue totally. So, we planned to sell our product with the value, 

‘Flicker free LED drivers at low cost’ to make an impact in the highly competitive market. The 

product will comply to various EC directives to meet the quality standard. Once we proved 

ourselves in the market with the promising quality, we will launch our product in large quantity and 

catch up to 5% market unit share in the first step. We can sell our product to retail market directly. 

We can provide our test results and algorithm to other universities, research teams after registering a 

patent. Though there are more strengths and opportunities, we have weaknesses too. The 

competitors were also working on hybrid dimming and instead of risking with new products 

customer may choose the competitor products who has already proved quality. 

1) Business idea  
The products are two different LED drivers. The main goal of the project is to determine 

whether PWM technique of dimming with randomized frequency in the hybrid dimming is a 

solution for reducing invisible flicker effect visible in HD cameras. Another driver is multicolour 

LED driver where LED brightness is not dependent on the selected colour i.e. all colours look 

equally bright. 

Different LED luminaire manufacturers like Osram, Philips, Vossloh-Schwabe and other 

competitors in the field of lighting are looking for more qualified products to fulfil their customers’ 

wishes. We can also sell our LED driver modules in retail market so customer could be any 

consumer who wants to upgrade existing LED lighting to our flicker less solution by simply 

replacing only LED drivers. 

The customer needs the LED driver which will solve the issue of flickers in LED lighting, 

visible in HD cameras while shooting videos. i.e. hospitals, schools and other facilities. The flicker 

is an annoying effect and getting rid of it could lead to larger number of viewers and thus to 

increased ad revenue. Also, health benefits make flicker free LED lighting sensible selection 

because invisible flicker can cause headache, Epilepsy. 

Competitive advantage of our LED drivers is that it will produce reduced flicker or even no 

flicker at all in the video when shooting in sports/presentation halls at low dimming levels. Flicker 

less video gives better impression and could increase number of viewers. 
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This project leads to producing a prototype and in future a new type of LED drivers, which 

can be sold to a LED manufacturers. Consequently, a patent may be taken out on this new driver. 

Alternatively, the idea and implementation of the flicker-free driver can be sold to another LED 

driver manufacturer. 

 

2) Product/service  
 

The purpose of this project is to create two different LED drivers. One of the drivers is 

focused on the PWM based LED dimming and the other on Multicolour LED intensity control. The 

main goal of the project is to determine whether PWM technique of dimming with randomized 

frequency in the LED drivers is a solution for the flicker effect visible in HD cameras. The expected 

performance is that the flicker free lighting or at least reduced flicker when using a randomized 

switching frequency, randomized pulse position or hybrid of these. In Europe, the total energy 

consumption for domestic lighting is around 86 TWh and it is predicted to raise around 102 TWh 

by 2020 due to emerging economy and welfare of some countries which will lead to rapid increase 

in number of lamps per home. Therefore, the availability of standardized quality products is the 

most important concern along with information about the high-efficiency, energy savings thereby 

cost savings for the consumer. Thus, different LED manufacturers like Osram, Philips and other 

competitors in the field of lighting are looking for more qualified products to fulfil their customers’ 

wishes.  

Our product would be only the LED driver that controls the voltage of the LEDs connected 

to it. The drivers could be sold to LED manufacturers or to construction companies directly. Our 

tests can be a great contribution towards finding appropriate ways to lessen the flicker. 

Consequently, several customers, mainly companies will have the privilege of producing flicker 

free drivers that satisfy their purposes. In addition, with the patent on the RPWM dimming, 

licensing fees could be collected from competitors if they also want to use it. 

 

3) Market situation and competitor’s analysis  
 

 A general interest to LED lighting in the lighting market is expected to be the primary 

growth motivator for the LED industry. There is a 45% annual growth rate forecasted for LED 

lighting market through 2019 because the declining price point, pushing the customers to the 

market. LED lighting is expected to make more than 70% of the entire lighting market by 2020 

(LED Journal report), resulting in a huge market of about $61 billion.  The rising demand for large 

and prominent displays such as billboards and screens at commercial complexes and sports stadia 

that need long lifespan is pushing LED products forward. If LED devices are used as the substitute 

for traditional lighting products and solutions, they may last for nearly 50,000 hours and consume 

considerably less energy. Consequently, LED technology will be deemed as a stable solution for 

displays along with lighting applications, leading to the rise of the market and there is a need for 

flexible and quality lighting. From these factors, Transparency Market Research (TMR) analysts 

predict that the global market share of LED driver and chipset is expected to experience a growth 

path, as LED drivers are vital components for improving LED luminaire performance. 
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The obstacles of the LED market growth are the high initial costs and manufacturers’ lack of 

knowledge in the field. As per TMR report, the global market share of LED driver and chipset is 

anticipated to expand at significant Compound Annual Growth Rate (CAGR) of 23.2% from 2015 

to 2021, with an approximate increase of 15 billion dollars. 
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• Need recognition: A buying process will start when need recognition has been felt. In this 

case the need would that the customer would want to get rid of flicker effect in video 

material that is caused by LED lighting in some areas.  

• Data collection: The second stage of purchasing decision is searching for information 

regarding those requirements. In this phase, the customer would be looking for lighting 

options where efficiency is still high like in LED lights but the flicker effect would be 

diminished. They might find our product in this phase as an option for reducing the flicker. 

• Evaluating alternatives: In the third phase, after obtaining sufficient information about the 

alternative products, the consumer would evaluate various qualities in them. Some criteria 

besides flicker could be efficiency and dimming resolution. Other lighting options than LEDs 

might get completely rid of the flicker but they might have other poor qualities. 

• Make a purchase: In this stage, the customer would buy our product because it has satisfied 

the requirements of the customer.   

• Post purchase phase: In the last phase, customers will be satisfied with the product or not. 

Unsatisfied customers are more likely than satisfied customers to tell about the product to 

other people. Thus, it would be important that our product satisfies the needs of the customer 

as well as possible so that they would not damage our reputation.   

The major manufacturers are Harvard Engineering (U.K.), Philips, Macroblock, Inc. (Taiwan), 

Osram GmbH (Germany), Texas Instruments (U.S.), Vossloh-Schwabe and Lutron. 

There are several techniques and strategies that major players in the field of LED driver 

production, adopted to expand their share in the market and maximize their revenue and profit. 

Product developments, partnerships, collaborations, and business expansions are considered as their 

steps to a new future. Some more additional values are company recognition (for quality), extended 

patents and investments for customer service. As they have customer service and various facilities 

price also varies with it. 

Asia Pacific will continue to be the greatest market for LED driver and chipsets until 2021, 

representing nearly 50% of the overall market. Prices are decreasing mainly due to the sharp rise of 

the company’s investments. This is a direct result of the expansion of the production facilities. 

Besides, many producers in different countries like china, that are improving LED products, in the 

scope of conductivity, consumption and voltage ratings for instance, are raising the demand for 

more freights. 

Our most important competitive factor would be specialization. We are not aiming to 

compete in the entire LED market against the large existing companies. Instead we would focus on 

the specialized area where flicker reduction combined with good efficiency of LED lighting is the 

core requirement for the customer. Other companies might not have similar product that would fit in 

such specialized area but they might have better products for general lighting. 

  

4) Intellectual property  
 

For protecting our business or our products and ideas, we must consider some key steps. We 

will not experience intellectual property theft issue or at least, chance of this will be decreased by 

considering following basic rules:  

● Idea Registration 

Firstly, we must register our idea by contacting a patent or intellectual attorney. For avoiding any 



 

Page 7 of 10 

 

confusion with similar ideas, the exact details of our product must be written down and registered. 

Future situation of the products must be considered. For example, if the product ends up overseas, 

the laws and regulation of different country must be considered. 

● Keeping the things in secret 

The idea should not be expressed to anyone or in any place before we secure our intellectual 

property enough. Promoting the idea must be avoided in any sort of public forum. The actual 

solution how the flicker free is implemented in our drivers would not be revealed to anyone outside 

the company before a patent has been acquired. A non-disclosure agreement is required if we are 

working in a partnership. 

● Recording the Idea  

Intellectual property ownership can be challenged, so drawings, descriptions, plans must be 

recorded to prove we have been working on this idea. 

● Trademark Request 

An attractive trademark will help us to be distinguished from our competitors. So, we must apply 

for an original trademark once we have a business name and logo for our idea. For enhancing our 

ownership in our product, a correct copyright symbol must be used on all documentation and 

development of our product.  

● Patenting 

Patent should be purchased for our product because otherwise if our solution is revealed outside the 

company, any competitor could quickly copy our solution and we could lose our competitive 

advantage. The patents may be expensive but in this case, they would be almost certainly required.  

● Investment Provision 

Some endeavours are inevitable for patenting to protect our product from future damages. 

Although, it may need time and budget, it should be done. (intellectual property) 

 

Our trade secret includes our method or technique that would give our project or company an 

edge over our competitors. However, in this case a patent should be acquired, consequently we 

don’t have any trade secrets related to our solution that we would try to hide by not patenting. 

 

5) Product development and technology  
 

This project tries to evaluate different PWM techniques and compare the outputs. The 

experiments being done in this project bring about useful data for future LED driver production. 

Thus, the current project is in the research and development phase that leads to production in the 

future. The experiments are done by modifying an existing LED driver by switching the 

microcontroller and thus the improved product could be rolled to production with a quick schedule. 

It would require some sourcing for the microcontroller but the existing manufacturing line could be 

modified to use an alternative microcontroller. 

Special skills and knowhow needed for competitive advantage in our product are related to 

the programming aspect of the product. The competitive advantage of our product is that it causes 

less or no flicker on HD cameras which is not common in LED lighting products. This has been 

created with randomized PWM (by software), thus the skillset for programming microcontroller is 

needed. In the entire LED driver design, good knowledge of power electronics and lighting 

technologies are needed as well. 

Some extra facilities for the project’s experiments are needed. Lighting laboratory, HD 
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cameras and software for measurements by the lighting sensor. Due to fact that this project is 

focusing on building a prototype using the existing LED driver, hardware is needed as well. 

Besides, relative text books, journals, and recent researches are deemed to be useful. For the final 

product, only the microcontroller would need to be switched from Helvar LL1-CV-DA driver. 

 

6) Conformance  
 

There are two important requirements for the project that should be met: 

Designing methodology and gathering data on the visibility of temporal artefacts like flicker to find 

the most appropriate way to reduce it. 

 

The directives that apply to the Helvar LED driver product LL1-CV-DA that we are modifying are 

  

LVD Directive 2014/35/EU 

EN 61347-1:2007 + A1:2011 + A2:2013  

EMC Directive 2014/30/EU 

EN 61347-1:2015 

EN 55015:2013 

EN 61347-2-13:2006 

EN 61347-2-13:2014 

EN61547:2009  

EN 62493:2010 

EN 61000-3-2:2006 + A1:2009 + A2:2009 

EN 61000-3-3:2013 

EN 60598-1:2008 + A11:2009 

RoHS directive 2011/65/EC 

 

There are no modifications or improvements that we need to do to the driver for it comply with 

these directives. However, we need to be sure that the replacement microcontroller or any other 

modifications that that we use or make does also conform to these directives. For example, the 

replacement microcontroller cannot contain any hazardous substances that may violate the RoHS 

directive or it may not be affected by electromagnetic disturbance. 

 

7) SWOT-analysis  
 

The main critical success factors are innovative algorithm, flicker free lighting and quality at 

low cost. This project contains risks in many levels since it contains physical constructing. Most of 

the risks are related to group members and time but some of them are related to hardware choices 

we do. Especially microcontroller selection is critical if variable frequency PWM is impossible to 

implement. Also, different HD cameras can have different flicker effects. The risks, severity of 

them and reaction or effect with them are shown in Table. 7.1.  
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Table 7.1. The risks of this project. 

Risk Severity Reaction or effect 

Time management  High Quality degradation, narrowing scope of the project.  

Lack of know-how  Mediocre More studying and work.  

Budget exceeded  High 
Work plans need to be changed if there is lack of money 

available to buy the desired equipment.  

Motivation problems  Mediocre 
Milestones are delayed, other more work to other 

members.  

Measurements fail  High 
Work might go in wrong direction if the measurements 

are misinterpreted.  

Team member get sick  Low More work to other members.  

Underestimating work 

loads  
Mediocre More stress and time management problems.  

Inappropriate 

microcontroller  
High Randomized PWM is not possible to implement.  

 

 

Table 7.2. SWOT analysis for this project. 

Strengths 

●  Flexibility to (load driver) add LED 

segments up to the maximum power 

rating of the driver 

● constant-voltage drivers tend to cost 

less 

● widely available in low-voltage outputs 

Weaknesses 

● CCR drivers are becoming more 

popular 

● Due to frequent switching of the current 

Electromagnetic Interference (EMI) 

increases in PWM dimming 

● PWM drivers are relatively more 

expensive 

Opportunities 

● Test result can be used by R&D section 

in many companies 

● Prototype may be expanded soon 

● Flicker effect may be more clear to 

normal users 

Threats 

● Hybrid prototypes were made by 

different companies 

● Application using low lighting levels 

were less. 

 

 

Distribution of work and learning outcomes  
Work was shared equally among the group members as shown below. But everyone 

contributed to everything to learn the complete business aspects of the product. 
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Since market analysis data available only with paid access, we couldn’t collect sufficient 

data on LED driver market share. Also, we found difficult in finding the percentage share of the 

entire LED market concerned with the flicker seen in HD cameras. We couldn’t find the patent data 

of the competitors, so we had a difficulty in identifying whether competitors are working on our 

product. Other than that, everything was fine and this task gave us a good insight to business. We 

had an overview of how to develop our ideas to product and sell it in a competitive market. Creating 

values, market research & analysis were the key points in our learning. Overall this module of 

coursework does the job of what it is intended for.  

 

 

 

 

 

 

 

 

 

 


