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Abstract 

 

Today India is a big power house when we consider software industry and 

Knowledge process outsourcing and paints a very bright picture of Indian 

education in general. But there is one technology field where we cannot be so 

sure about Indian dominance. And that field is hardware engineering and VLSI 

design. 

 

Indian education system has inherently has one problem of being tightly 

governed by government policies and any changes in the course curriculum 

needs to be approved by lengthy government process. This eventually leads to 

outdates technical courses and fresh graduates without any actual sense of 

requirements in Industry most of the times.  

 

This gap in quality of fresh graduates and industry demands lead us to start going 

into VLSI training business. Our ambition is to bridge the gap of demand and 

supply in terms of quality of fresh Indian graduates in hardware and VLSI 

domain. “HINIQ” the VLSI training institute in Coimbatore will be our first 

training institute and once we establish it successfully we will branch out to 

other cities replicating its success. 

 
 

 

VLSI Training Institute in Indian Context 

 

By 

 

Gajendra Bahadur Singh. 
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1. Executive Summary 

1.1 Establishment Background 

Concept of HINIQ Company originated during one our coffee breaks at HTC office.  

Sathiya, who is the founder of HINIQ, came from INDIA to Taiwan in 2004. He had worked 

in various hi-tech companies in Taiwan before finally joining HTC R&D in Taipei. 

Since he has been from electronics background and having worked with many Taiwanese Hi-

Tech companies, Sathiya has been involved in many VLSI related design projects and has 

always fascinated about the unlimited potential of VLSI in future to come.  

From his early days he has experienced the gap between a fresher student and the market 

demand when one joins the VLSI Company. He knows the efforts one has put in his early days 

while starting his career. But when your basic technical skills are found wanted against the 

harsh demand of competitive industry, it become even more challenging. He has first hand 

experienced the gap in VLSI design education and industry demands. 

Over our numerous late evening coffee breaks, which we used to get away from days hectic 

R&D work, we used to discuss about the amazing potential Taiwan has in hi-tech industry and 

about the entrepreneur friendly environment. How some of the fine people we have met have 

started a small business with simple idea and taken it global with their smart thinking. We 

always keep thinking about the numerous ideas and planning.  

One day during such brainstorming session, while discussing about some hi-tech business and 

technical support from India, we were again face to face with the harsh reality of the quality of 

Indian fresh graduates in VLSI technology field. Its not that all students are not up to the mark, 
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but for majority graduating from non-premier technical institutes faces these problem. So, that 

marked the beginning of our new venture “VLSI design Institute” to bridge the gap among 

fresh graduate skills and Industry demands.   

After pondering upon the thought of VLSI deign training institute, we realized that it would 

eventually help us realize our next and more important goal in business sense i.e. to open a 

retail chain store of 3Cs items at cost effective price, which is still not easily accessible to 

mass Indian population except for those in big tier one cities. 

This eventually became our first step towards our entrepreneurship adventure which has still 

miles to go before we can have something substantial but we are ready to face the unique 

challenges entrepreneurship throws at us. 

1.2 Objectives 

We will be targeting a VLSI training business in the town of Coimbatore to start with. 

Coimbatore is 2
nd

 tier city in the state of Tamil Nadu and hometown of one of the founders. 

Starting our first centre in Coimbatore will provide us vital home advantage due to familiarity 

with the town and educational institutes as Sathiya has completed his masters from one of the 

prestigious Technical Colleges in Coimbatore. 

 Inspiration of our business originated from two reasons  

a) Lucrative education training business in India, besides providing technical education to 

bridge the gap between theoretical University education and very practical industry demand.  

b) Our final dream of having big chain of 3Cs store in India and especially to the people of 

second tier cities which comprises of 80% of Indian middle class and are solely dependent on 

big cities to purchase big ticket electronic items. 
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This business idea took place during our routine coffee break between hectic R&D work along 

with my colleague Sathiya and Tom. Economic recession also pointed out that during these 

times people go back to schools or training institutes to hone their skills and get more prepared 

when better time comes.  

In this business plan, we focus on the VLSI training enterprise in India. Opening the 3Cs chain 

store will require some more study and dedicated resources both in India and Taiwan/China 

market for which we are getting prepared and hope to launch soon once we are ready. But 

during our VLSI training we will use our training premises to promote latest 3Cs and other 

electronic items from Taiwan/China to our students and general customer and slowly build a 

brand name.  

Education in Engineering Colleges and Universities in India are severely lagging in meeting 

VLSI Industry specific needs, which creates a big gap between the Industry and the fresh 

engineering graduates. We will provide specific training with practical projects with free VLSI 

boards. Our training is structured towards bridging this Industry-Academia gap by providing 

VLSI specific courses with the focus on Advanced Technical and Personal Skill development 

especially in the second tire cities with large number of engineering collages. 

1.3 HINIQ Technologies Mission Statement 

To establish HINIQ as leading technical brand name which people can easily associate with 

quality products, be it VLSI education or any electronic product or technology. 

1.4 Business Model 

This business is based on the fact that  
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- Use VLSI training for engineering student to bridge the gap between institutional 

education and industry expectation. 

- Simultaneously along with teaching, promote our brand for 3Cs items with affordable 

pricing strategy and short time to market. 

- Our students will be the first line of brand promotion as they will join the large IT 

work force in India and help spread the word of high quality and cheaper price 

products with latest technology in first and second tire cities. 

- Within second year we plan to open at least two 3Cs chain store in tire 2 cities in India, 

one in south other in North India.(target Coimbatore and Lucknow ) 

1.4.1 Future Growth Plan and Diversification 

Once we start our VLSI training center we plan to increase visibility of our HINIQ by 

following the strategy of co-branding and cooperation with Universities and Industry. 

a) Cooperating with Universities: To add to our value added VLSI training we will co-

operate with leading Universities and Technical colleges around the city and in the state to 

promote HINIQ. We will also leverage our Taiwan/China connections to get the latest 

technologies reach our students and collaborating colleges well ahead of our competitors. 

b) Cooperating with Industry: This is another major effort we will take to ensure the 

competiveness of HINIQ over its competitors. We will cooperate with big and leading 

VLSI designing and outsourcing companies both within India and abroad. The major 

benefit we will have from this HINIQ- VLSI industry association is that our students can 

easily get jobs in our associate companies and will be great asset to company as they 

would have already the required initial training in HINIQ relevant to the job. 
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c) Diversifying into Management training: This is going to be our focus in the coming 

years to grow vertically in the value chain of private tutoring business in India.  As India is 

growing with over 9% annually, sooner it will need many techno-manager to handle big 

projects to cope with India’s growing appetite for new big industries. This approach will 

also provide us with another opportunity to make it big in untapped field of private 

Management training. This will also mitigate the risk of focusing only on a niche filed of 

VLSI training once competition grows up. 
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2. Business Strategy 

2.1. Business Strategy 

HINIQ will start as knowledge Management Company which will use the philosophy of using 

its target customers itself to create it brand value for VLSI training initially and 3Cs store 

business..  

Our company strategy will be two phased going into the business. 

 Phase1: VLSI Training Institute, to impart VLSI design training to college students to 

enhance their VLSI skills and make them ready for booming job market in India. 

 

Figure: 1 HINIQ Phase One Strategy VLSI Training and create brand ambassadors 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 7 

 Phase2: To open value 3Cs chain store to target big Indian middle class. 

 

Figure: 2 HINIQ Phase Two Strategy for 3Cs stores across small cities in India 

 

Through this VLSI training business we are going to take our first step towards our ultimate 

goal of starting the chain of 3Cs value stores. The focus of these value chain stores will be big 

INDIAN middle class which thrives in the numerous tier two/three cities in India.  

We aim to open a training institute in Coimbatore (then few more in other target locations) to 

teach VLSI technology to young engineering students, who will indirectly market our products 

and will be brand promoters when they pass out of college and join the large India IT job 

sector. 
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Phase 1 

The reasons for going for VLSI training education field are, 

i) Private education in India specially if related with technical education is big 

business (In 2008,India education sector offers ~USD40 Billion market with 

potential 16% five year CAGR, of which private tutoring is ~USD5 billion 

market.) 

ii) There is big demand and supply gap in case of trained VLSI professionals. Even 

though government has been promoting a large number of private Technical 

colleges, the quality of students coming out of these professional colleges are far 

from industry fit. They lack proper hands on working knowledge in most of the 

technical field especially VLSI design due to bad course design (more stress on 

theoretical studies) and management in most of the private colleges. 

iii)  Lack of good private coaching institutes in tier two cities like Coimbatore and 

Lucknow to support students while they are still in college days. Most of the good 

coaching institutes for VLSI training are based in big capital cities like Bangalore, 

Hyderabad. These may be good option for local students there but not the places 

far off from these cities like our target cities. 
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iv) Another main difference is the target customers for these private institutes. Their 

target customers are college pass outs and professional already in job, who wants to 

learn or enhance their skills. So, for them it makes sense to be in big cities. Our 

target customers are students who are still in college and want to learn and enhance 

their skills while their studies, so that they are ready professionally when they pass 

out of their colleges. So our location suits our strategy i.e. Close to  our customers 

in Coimbatore (more than 33 Engineering colleges) 

Phase 2 

i) In second stage we will emphasis on the growth of our 3Cs business and our core 

business plan that will be to setup the chain of retain 3Cs store to provide quality 

products at lower cost than other stores in the market. Our focus will be to expend 

our chain stores from second run cities to main metropolitans in India in due course 

of time 

ii) One of the most compelling reasons for our strategy is that in India for any quality 

electronic products people have to buy it from main cities or few authorized dealer 

in some smaller cities. Both these options are quite costly for common people. Also, 

in smaller cities there is constant fear of being buying a fake product even after 

paying good money. 
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iii) Our company will come into picture to help the 80% of the population that does 

not live in big cities but still want to and have the capacity to buy the latest 

electronic goods. This is very big market both in terms of sheer number and 

percentage of Indian population. Given the Indian middle class habit, they tends to 

be a very loyal customer also  

2.2. VLSI Training Institute Strategy 

This business plan basically deals with phase one of our operations, where we will be opening 

and operating the VLSI Training institute in Coimbatore.  

There are strategic reasons for opting Coimbatore as our business hub for VLSI training. The 

following section will detail our strategy regarding our VLSI training business. Including our 

target customers and suppliers and competitors  

2.2.1. Location 

HINIQ operations will be first launched from the city of Coimbatore, in South India. It will 

start from on rented premises with two class rooms, one Lab, one office and one staff room. 

Being a second tier city, logistics expenses are on the lower side and will be helpful for our 

business. Depending on the actual performance and growth rate, we will move to new bigger 

facility in next two years either owned or leased. 
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Coimbatore will be our first place for starting operations because of couple of important 

strategic reasons. 

i) Coimbatore is one of the prominent tier two cities in the southern state of Tamil 

Nadu. It’s the best location keeping in mind our current and future business plans 

for VLSI training and 3C chain stores respectively. 

ii) Most important reason is that Coimbatore has one of the highest densities of 

engineering colleges in Indian. 

iii) Similarly other important reason by virtue of having large number of engineering 

colleges is that is it has one of the biggest densities of engineering students in 

among any cities in India. 

iv) Last but not the least being the home town of one of the owners of this business, 

we will have local advantage also. This local advantage will help us set up things 

quickly and efficiently. Local contacts are of big help in business especially in 

India due to its non-business friendly environment. 

To give you the estimate of advantage of choosing Coimbatore in Tamil Nadu as our chosen 

place to start business and give the potential of our target customers, I will put the figures 

related with number of engineering colleges in Tamil Nadu in general and Coimbatore in 

particular.  

A detailed list of colleges and their web links is provided in the appendix section for more 

information about the discipline tough and number of students studying in various disciplines 

in these colleges and related information. 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 12 

Place Number of Engineering Colleges 

Tamil Nadu 525 

Coimbatore 38 

Table 1: Number of Engineering Colleges in Coimbatore and State of Tamil Nadu 

 

2.2.2. Target Customers 

As seen from above section for reasons why Coimbatore is strategically better choice to start 

with, here we will emphasis on the fact of being close to the target customers and mutual 

benefits of it.  

From above table we see there are 38 engineering colleges in and around Coimbatore city. 

Most of the colleges have Computer science, Electronics & Communication, Electrical 

engineering streams. These streams intake is 60 to 120 students per year per branch in 

different colleges. 

Engineering Branch 
Minimum Number of 

students intake each year 

Number of colleges  

offering this course 

Computer Science 60 30 

Electronics and 

communication 
60 30 

Electrical Engineering 60 30 

Total students in 3 

branches(min) 
180 30 

Total Target students 5400 

Table 2: Different  Streams and Students intake in Technical Colleges in Coimbatore 
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Worst case scenario: If we take minimum estimate of 60 students in these 3 streams only in 30 

engineering colleges then the minimum student’s population happens to be 5400 per year 

entering our target population.  Worst case scenario considers minimum 60 students combined 

from III & IV year becomes our target population. It excludes already graduate students.  

Average scenario: If similar calculation is done for the average student intake for those 

streams, like 90 students per these three engineering streams, then   90*3*30 = 7200 students 

are entering the target population every year. Average case scenario considers approximately 

90 students combined from III & IV year becomes our target population. It excludes already 

graduate students. 

2.2.3. Affordability of the Target Population 

In India still a big percentage of population lives under poverty and getting good education or 

technical education is still a big dream. But, in last few decades there has been a kind of 

revolution and students from lower income strata have been doing good enough to earn a seat 

in government (some private colleges with help of education loans). For these students getting 

through with their technical education is big challenge on financial front also as they need to 

bear the study expenses for nearly four years. According to market research, around 20% of 

the students in a college need any type of assistance like scholarship or subsidies bank loans to 

complete their studies.  

So, from our target student population estimate of 5400 (in worst case scenario) there will be 

20% students who cannot afford to bear any other expense other than their education. We 

exclude them from our target population. So, effectively our target student population 

becomes. 

- Worst case scenario:   5400-20% of 5400 = 4320 
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Effectively in worst case, our target student population reduces to 4320 only each year. 

- Average case scenario: 7200-20% of 7200 =  5760 

And, in average case, our target student population comes out to be 5760 only each year. 

2.2.4. Our Teachers, our suppliers of Knowledge  

For our business, the supplier will be the people who will be sharing knowledge to our target 

customers ie teachers. Coimbatore being hub of so many engineering colleges will not have 

shortage of teachers. Only challenge will be to find good teachers with relevant experience 

and expertise to help our business.  

As it happens with most of business the startup are being helped by friends and known ones, 

our suppliers will be close friends of one of our co-founders and local to Coimbatore. Our 

Teachers are very experiences with prior knowledge of private tutoring. They share our vision 

and mission of VLSI training education and gladly joined our team as start up. 

2.2.4.1. Teachers Salary 

They will also be paid handsomely for their services and will get chance to own the part of 

business if everything goes well and planned. For the data, the average salary to a teacher in 

private engineering collage is any where from 10000 INR to 60000 depending on the 

experience and expertise of the faculty. Most of young teachers are in the range of ~20K INR. 

For the second tier cities these are decent salaries owning to low cost of living in these cities. 

Salaries in government colleges are slightly better but getting job in government colleges is 

tough proposition due to small number of colleges and limited job vacancies.  



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 15 

People might be amazed on these figures but this is the fact about higher education and 

teacher’s salary in India. Government of India has proposed new salary structure for the 

Teachers and still its undergoing legal procedure before it can come into existence. 

Below is the comparative study of the current salary structure against the new proposed 

salaries for different teacher’s grades by UGC (University Grant Commission) 

 

Table 3 UGC Pay Package: Current and Suggested new Pay scale for Universities 
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Table 4 UGC Pay Package: Current and Suggested new Pay scale for Colleges 
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2.2.4.2. HINIQ pay structure: 

We will be offering 15,000INR for our teachers for 4 hours of job, which is decent amount for 

this job. Going by the current salaries by the UGC, our salary is almost equal to starting salary 

of Asst Professor. Given the low cost of living in tier two cities like Coimbatore, this salary is 

really very competitive for the bright and dynamic teacher.  

Teachers  Qualification Salary 

 T1 M.Tech (Electronics & 

Communications) 

15,000 INR 

T2 M.Tech (Electronics & 

Communications) 

15,000 INR 

Table 5 Salary Structure for  HINIQ teachers for VLSI Training Institure. 

 

2.2.4.3. Competitors Salary structure: 

From our market analysis we found that the competitor salary was in the range of 10,000 to 

15,000 for some cases, but for longer working hours and may not be directly related with 

teaching. 

2.2.5. Competitors 

There are not many direct competitors for us in VLSI training education in Coimbatore. 

During our market survey we found only few training institutes focusing on VLSI training 

education. 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 18 

Mostly the focuses of training institutes are on  

i) Training on computer programming languages like C/C++, Java, etc 

ii) Software testing and automation 

iii) Oracle and databases training 

iv) Microsoft certification, Cisco certification etc 

Other institutes which teaches VLSI training operate on very small scale and function much 

more like private tutoring with small batches of 5~10 students. They have limited course 

option and don’t have decent lab facilities to go with training.  

These institutes can be our direct competitors being doing the same thing but HINIQ will be 

able to differentiate its offering based on the services and value it provides to its target 

customers.
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3. Company Overview  

3.1. Our Organization 

HINIQ is a knowledge management company which will start from three primary members. 

Apart from these three founder members there will a management staff that will comprise of 

Institute director, and two teachers. 

Founder: Sathiya, Electronic Engineer, having more than 8years of experience in Taiwan high 

Tech industry. Founder of HINIQ. This business will start from his hometown of Coimbatore. 

He will be have majority stake in the business and will be over looking the technical and 

recruitment process for the Institute. 

Founder/Investor: Gajendra Bahadur Singh, Masters in Computers and have 9 years of 

experience in Telecom/Handset domain. He will provide the expert suggestion about the 

branding and marketing of our business. Track the progress of our business and will take this 

business drive into North Indian states. 

Founder/Investor: Tom Lee, Computer science graduate and have 8years of experience in 

Telecom hardware industry. His knowledge of Taiwan semiconductor industry will be an asset 

in procuring the right kind of hardware for our institute. 

Other employees at HINIQ: We are going to hire a Director for the institute. He will be 

responsible for all the administrative and functional aspect of running the training institute and 

will share our VISION about the business and future growth. 

Director:  
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He is young and dynamic engineering graduate and worked as technical manager in a good 

reputed hi-tech company in India. He shares the same vision about our business and accepted 

our offer to head the HINIQ VLSI training business unit. He will be one of our key partners in 

future business expansion with his local knowledge and contacts at the grass root level. 

Teachers:  

We are initially going to hire two teachers for our VLSI training. The teachers we are going to 

hire are already well experienced in VLSI technology and currently teach in local engineering 

college.  They are very well versed with our business philosophy and are aware of this plan 

with very beginning. They fully understand the mission and vision of HINIQ and share the 

same enthusiasm about the business as we do. They have got the NOC from their respective 

colleges for joining our teaching faculty as part time basis. 

Professionally, they are very talented and popular among their students and already have good 

experience in private tutoring. By joining our cause, they will be expanding their expertise and 

gaining the monitory benefits by working and teaching the latest technology on most recent 

hardware boards. 

3.2. Capital and Investments 

HINIQ is going to raise 1.3 Million INR to the fund the business and start operations for next 

12 months. Money will be raised by bank Loans and private investments from the founders. 

3.3. Product and Services 

HINIQ will start as knowledge imparting business which will create a brand name for itself 

through its honest and unique ways of imparting technical VLSI education. One of the factors 
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that will separate from others in this industry will be our approach towards the education as 

whole and values we provide to our students in particular.  

In the following sections we will present overview of our company and organization. Finally, 

we give some information about the VLSI technology in short. We try to put as much 

information as possible in brief which can emphasis the various facet of VLSI technology and 

why it’s important to have sound knowledge about the various techniques used in the process 

of VLSI manufacturing.  

 

                     

Figure: 3 Pictures showing electronic circuits and elements representing VLSI circuits  

                            

3.4. Introduction about VLSI 

In this section we will give some introduction about the very VLSI technology which will be 

the key to our training business. The following section gives a very brief introduction about 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 22 

the VLSI technology, some information about different VLSI techniques and finally the job 

one can expects after completing VLSI education. 

3.4.1. What is VLSI? 

VLSI stands for "Very Large Scale Integration". This is the field which involves packing more 

and more logic devices into smaller and smaller areas. Thanks to VLSI, circuits that would 

have taken boardful of space can now be put into a small space few millimeters across! This 

has opened up a big opportunity to do things that were not possible before. VLSI circuits are 

everywhere your computer, your car, your brand new state-of-the-art digital camera, the cell-

phones, and almost whatever you have. VLSI is ubiquitous ! All this involves a lot of expertise 

on many fronts within the same field, which we will look at in the following sections.  

 

VLSI has been around for a long time, there is nothing new about it, but as a side effect of 

advances in the world of computers, there has been a dramatic proliferation of tools that can 

be used to design VLSI circuits. Alongside, obeying Moore's law, the capability of an IC has 

increased exponentially over the years, in terms of computation power, utilization of available 

area, yield. The combined effect of these two advances is that people can now put diverse 

functionality into the IC's, opening up new frontiers. Examples are embedded systems, where 

intelligent devices are put inside everyday objects, and ubiquitous computing where small 

computing devices proliferate to such an extent that even the shoes you wear may actually do 

something useful like monitoring your heartbeats! These two fields are kind of related, and 

getting into their description can easily lead to another big discussion. 

3.4.2. Some of important VLSI categories used today are 

1. Analog:  

Small transistor count precision circuits such as Amplifiers, Data converters, filters, Phase 
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Locked Loops, Sensors etc.  

 

2. ASICS or Application Specific Integrated Circuits:  

Progress in the fabrication of IC's has enabled us to create fast and powerful circuits in 

smaller and smaller devices. This also means that we can pack a lot more of functionality 

into the same area. The biggest application of this ability is found in the design of ASIC's. 

These are IC's that are created for specific purposes - each device is created to do a 

particular job, and do it well. The most common application area for this is DSP - signal 

filters, image compression, etc. To go to extremes, consider the fact that the digital 

wristwatch normally consists of a single IC doing all the time-keeping jobs as well as extra 

features like games, calendar, etc.  

 

3. SoC or Systems on a chip:  

These are highly complex mixed signal circuits (digital and analog all on the same chip).  

System on a chip (SOC) is an integrated circuit that includes a processor, a bus, and other 

elements on a single monolithic substrate. A network processor chip or a wireless radio chip 

or PDA or single chip mobile is examples of a SoC. 

 

3.4.3. How is VLSI different from Software? 

VLSI is about designing microprocessors and other cool integrated circuits (ICs) like modems, 

Networking chipsets, Telecomm chipsets, Graphics chipsets, Memories for computers etc. 

IC’s which have multi-million transistors in them are classified as VLSI chips or VLSI designs. 

Where as software development is about developing software applications which involves 

coding, testing and programming. 
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VLSI is more into working with firmware and interacting with hardware, while software is 

something which is used to control the application and user interface. 

3.4.4. Common Jobs for VLSI expert 

What shots of job a VLSI designer get? As mentioned above, the main job functions in this 

industry are Design, Product, Test, Applications and Process Engineering.  We briefly 

describe some of the common job profile a VLSI expert. More information about these jobs is 

mentioned in the appendix. 

 

1. Design Engineer:  
Takes specifications, defines architecture, does circuit design, runs simulations, supervises 

layout, tapes out the chip to the foundry, evaluates the prototype once the chip comes back 

from the fab.  

 

2. Product Engineer:  
Gets involved in the project during the design phase, ensures manufacturability. He is 

responsible for production release and is therefore regarded as a team leader on the project.  

 

3. Test Engineer:  
Develops test plan for the chip based on specifications and data sheet, creates characterization 

and production program for the bench test or the ATE (Automatic Test Equipment), designs 

test board hardware, correlates ATE results with the bench results to validate silicon to 

compare with simulation results.  

 

4. Applications Engineer:  
Defines new products from system point of view at the customer end, based on marketing 

input. His mission is to ensure the chip works in the system designed or used by the customers, 

and complies with appropriate standards (such as Ethernet, SONET, WiFi etc.).  

 

5. Process Engineer:  
This is a highly specialized function which involves new wafer process development, device 

modeling, and lots of research and development projects.  
 
6. Packaging Engineer:  

This is another highly specialized job function. He develops precision packaging technology, 

new package designs for the chips, does the characterization of new packages, and does 

electrical modeling of the new designs.  
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7. CAD Engineer:  

This is an engineering function that supports the design engineering function. He is 

responsible for acquiring, maintaining or developing all CAD tools used by a design engineer.  
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4. Market Review  

4.1. Education Industry Insight in India 

If we are jumping into the VLSI training business then it should be something big. How big is 

really the Indian private education market? We will look into the Indian private education 

market and reasons of flourishing private education in India and how all these things are going 

to help us in our VLSI training business.  

Traditionally, education in India has been receiving the major wallet share of Indians, 

especially Indian middle class. Though Indian market is very price sensitive in every other 

market, but education market is the only market towards which Indians are not price sensitive.  

Reason being Indian think its because of education they have achieved their present standard 

of living and promises better earnings and prospect for their children. 

 

Figure: 4 Systematic representation of Indian Education system 
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Education sector Estimated Market Value Market share 

kindergarten through grade 12 (K-12) US$20 billion 50% 

Preschools. US$1 billion 2.5% 

private professional colleges US$7 billion 17.5% 

Private tutoring US$5 billion 12.5 % 

vocational training US$1.4 billion 3.5% 

test preparation US$1.7 billion 4.25% 

Table 6: Indian Education Sectors, their estimated market value and market share (in 2008) 

  

Table: Breakdown of INDIAN Education system in 2008 

 

According to a study conducted, India’s education sector currently offers an estimated US$40 

billion market in 2008, with a potential 16% five-year CAGR and will increase to $68 billion 

by 2012.  This span into the following major market segments; 

- The kindergarten through grade 12 (K-12) segment (US$20 billion), 

- Preschools (US$1 billion). 

- Private professional colleges (US$7 billion), 

- Private tutoring (US$5 billion),  

- Vocational training (US$1.4 billion), 
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- Test preparation (US$1.7 billion) 

 

4.2. KEY issues with INDIAN Education System: 

Impact of low quality of embedded education 

Above section mentioned the general Indian Education industry and the market size. But for 

the VLSI industry, things not only depend heavily on spending but also on the quality of 

spending and teaching. In Indian technical education we always had problems in producing 

employable students. Barring a few top notch institutes like IITs, BITs and NITs  not many 

colleges can boast of student’s quality that is required by the market. Most importantly in most 

of the cases this big gap in the quality is due to low spending on college labs and teaching 

faculty.  

Impact of low spending on VLSI teaching in universities and Engineering colleges can be 

reflected easily in the Indian industry segment. Based on the studies by Associated Chambers 

of Commerce and Industry of India (ASSCOCHAM) and Ernst and Young, India is heavily 

dependent on imports of electronic goods from countries like the U.S., China, Taiwan and 

Korea to meet its domestic demand. In spite of having a tax exemption of 150 percent, the 

Indian industries spend very little on the research and development, said recently conducted 

study. More than 70 percent of electronics appliances demand is met through imports. The 

report points out that the Indian industry spends only $10 million on research and development. 

One of the main reasons can be attributed to the low standard of practical VLSI training 

facility which easily translates into low confidence on hardware designing and R&D. This 

leads to meager spending on research and development by electronics industry.  
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"This meager spending on research and development by electronics industry has increased 

India's dependence on electronics imports in spite of the 150 percent tax exemption under 

Income Tax Act Section 35 (2AB),"according to the study. This is one of the biggest 

drawbacks of India, its inability to provide quality embedded education to majority of students. 

And these have directly translated into low spending on R&D in electronic industry and hence 

lead to dependence on other countries for electronic goods. This is despite of having one of the 

biggest and talented engineers pool in the world. Same study also revealed “More than 35 

percent of electronics appliances imports in India are sourced from China,". The study, which 

is based on inputs from 89 companies, also stated that the Indian electronics and appliances 

market has less than two percent share in the global market, while share in production is less 

than one percent.  Foreign Direct Investments (FDI) in the electronics industry stood at $0.75 

billion during the nine year period from April 2000 to March 2009. 

 

4.3. The Opportunity in VLSI training 

The above studies shows that there lays a big opportunity for private VLSI training institutes 

in India to bridge the gap in quality of demand and supply of qualified VLSI engineers.  

According to our market research best place to start this kind of business are the places where 

you can find your potential target customer easily. For VSLI training there are two possible 

places to start 

a) Tier one city, which have big job pool for VLSI engineers due to the presence of 

related companies in those cities. Eg: Bangalore , Hyderabad , Delhi etc 

b) Tier two cities like Coimbatore, Lucknow etc, which don’t have many companies 

but they do have large number of students owing to large number of engineering 

colleges present in and around the city. 
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CITIES PROS CONS 

Tier One Cities 

(Bangalore, Delhi 

Hyderabad, etc) 

 Large target customer pool (new 

college graduates and already in 

job etc) 

 Presence of large number of VLSI 

companies, which make attractive 

to potential customers. 

 Close training institute and 

Industry collaboration. Make its 

attractive to potential customers  

 Large entry barriers due to 

already set players in the 

market. 

 Highly expensive real estate 

to operate in these cities. 

 Tough to find good 

qualified faculty initially 

without good brand name 

 

Tier two Cities 

(Coimbatore , Pune 

Lucknow, etc) 

 Large target customer pool ie 

engineering students 

 Presence of large number of 

engineering colleges, which 

provided continuous supply of 

target customers. 

 Cheap locations for operations as 

tier two cities are not very 

expensive. 

 Not many job opportunities 

to the students. 

 No collaboration between 

training institute and 

Industry to help students 

most of times. 

 Sometimes not easy to 

retain good faculty which 

may leave for big cities and 

better job. 

Table 7: Pros and Cons of Tier one and Tier two cities with respect to VLSI Training 

 

4.4. Target Customers 

Our target customers are the current Engineering graduates in engineering colleges and fresh 

engineering graduates and to a small extent others who want to enhance their VLSI designing 

skills  

Most of the students of Engineering are exposed to Integrated Circuits (IC's) at a very basic 

level, involving SSI (small scale integration) circuits like logic gates or MSI (medium scale 

integration) circuits like multiplexers, parity encoders etc. But there is a lot bigger world out 
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there involving miniaturization at levels so great, that a micrometer and a microsecond are 

literally considered huge! This is the world of VLSI - Very Large Scale Integration.  Our aim 

is to try to introduce and enhance these engineering students capabilities to the possibilities 

and world of opportunities involved in VLSI design world. 

4.5. Potential Market Size 

We have done studies in few second tier cities in south India and North India which have 

sizable technical institutes with large number of engineering students, about the current and 

potential market size. With new Technical Institutes and colleges coming up in almost every 

state in India in especially in recent years, we see there is dramatic increase in the number of 

the engineering students compared to few years back. But as these new institutes lack proper 

infrastructure and teaching faculty, especially during their initial years, there are large 

numbers of students who lack proper knowledge about their field even after completing their 

studies. They are our potential market and growth rate is approximately 12% to 15%. 

Also, we referred to some market research done on the private education training institutes in 

India. For our business plan we have taken a very conservative growth rate of 5% in the target 

customer growth rate. This is conservative as there are many new engineering colleges coming 

up every year to keep pace with increasing demand of technical education in India. 

By keeping our estimates to very realistic level we would like to be as near to the real 

estimates as possible and even if we have to change our estimates it should be some positive 

over our current estimates. 
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Market Analysis   2011 2012 2013 2014 2015   

Potential Customers  Growth       CAGR  

Current Engineering 

Students  
5% 3,000 3,150 3,308 3,473 3,647 5.00% 

Professional to 

enhance or update 

VLSI design Skills  

5% 1,000 1,050 1,103 1,158 1,216 5.01% 

Other  3% 200 206 212 218 225 2.99% 

Total  4.91% 4,200 4,406 4,623 4,849 5,088 4.91% 

Table 8: Market Analysis for potential market size for VLSI Training business 

 

4.6. Competition 

VLSI training being a very lucrative business once you are set and have good brand name. So, 

when we are going to entre this business we are going to face some challenges and good 

competition.  

Like any good market review, we also did the competitor review and analysis in Coimbatore. 

Incidentally we found very few competitors established in Coimbatore who were into same 

business that we are going to be in. 

From our market analysis we also found that even few of our competitors who are into similar 

business, they lacked the intent or the driving force to make it big in this market. Surprisingly 

as it may seems but this is one of the biggest challenges which we Indian face. Most of the 

time Indian businessman are happy to attend a level of business and thereafter they don’t 

seems to be motivated to make it big or think global kind of strategy. We found similar lack of 

intent in making it big on some of the old training institutes as they were making good money 
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without any efforts due to large number of target students who take these trainings as they 

think it might be better for them.  

This easily available customers and lack of serious competition make the already present 

training institutes very relax and stagnant in their approach. This gives us a very good 

opportunity to be aggressive and different from our competitors.   

Then there are few different institutes which do provide VLSI training and are upto the best 

standards but their primary focus is not VLSI training and they are mostly in consultancy 

business with customer projects outsources to these offshore centers. Their training is mostly 

to cater their in-house project needs and generally they hire people with somewhat industry 

experience 

There are many potential competitors in Coimbatore for HINIQ, but for the listed below other 

are not involved in VLSI design training.  

Most of the competitors have focused on different software/hardware and networking training 

other than VLSI Design. One of the reasons can be slightly higher entry barrier for VLSI 

training institutes, because they need a quality lab and good faculty to start with and it may 

require minimum 1Million INR to getting started. This could be big amount in a small city 

like Coimbatore 

Location Competitor’s Company Remark 

Coimbatore Indian Institute of Software 

Testing, Quality & Embedded 

System 

 

- They have good facility and brand 

but they are not directly involved in 

VLSI training. 

- VLSI training only part of software 

development course.  



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 34 

Coimbatore CMS computer institute 

 

- They are one of the better institutes 

involved in VLSI training but lack 

good facility/faculty. 

- Direct competitor in VLSI training. 

- Lacks value addition, monotonous 

course structure. 

Coimbatore Caliber Embedded Technologies 

India Pvt. Ltd 

- Mainly in consulting and offshore 

support business for CAD/CAM 

designs with offices in US & UK 

- Handles offshore project for their 

clients 

- VLSI training provided on small 

scale, mainly to cater their own 

customer projects requirements 

Coimbatore Accel IT Academy - They have good facility and brand 

but they are not directly involved in 

VLSI training. 

- VLSI training only part of software 

development course (only 2 out of 

30 courses). 

- Main focus on software training and 

IT infrastructure management 

services. 

Table 9: HINIQ possible competitors in Coimbatore VLSI Training business 
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HINIQ needs to compete with above competitors mainly in Coimbatore market. We will drive 

competitive pricing to penetrate the Coimbatore market. 

 

4.7. Differentiation and Core Values  

HINIQ is a new company with honesty, innovation and uniqueness as its core value. We will 

need to compete with the already present some well known VLSI training institutes in 

Coimbatore from now on.  So, we should be able to differentiate ourselves from the present 

competitors, which will create a unique and different brand value among our customers not 

only during training but even after that (as our strategy is to create brand value for our 3C 

products also) 

What is HINIQ differentiation? 

1) Fast and Quick response:  It is very common for already established small private 

training institutes to be very rigid on their coaching pattern\syllabus as they try to cut 

corners avoiding change. A big reason for this approach is that these institutes focus much 

on academic syllabus which is hardly updated in India regularly. So, they invest very little 

outside routine teaching.  HINIQ will respect customer’s requirements and will try to be 

flexible enough to meet most of our customer’s requirements and most importantly impart 

relevant training keeping in view demands of industry requirements.  

2) Customized products: Most of the training institutes have fixed their training and pattern 

to suits students requirements to pass their engineering exam and they are good at it. But 

these patterns don’t help students learn more what is required in job industry or think 

independently to make them more efficient and employable talent. HINIQ will make and 

customized products to suits students requirement which not only help them successfully 
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tackle their graduate exams but make them excel in VLSI designing and make them 

overall qualified talent. 

3) Value product: Our competitors just impart fixed training to their students as they know 

they will have enough customers due to lack of many quality training institutes. This 

demand and supply mismatch leads to exploitation of students as most of the time they 

don’t get the value of their investments. We at HINIQ provide most value oriented 

products and services to our potential customers. The starkest difference between us and 

our competitors will be our strategy of providing the students with their own VLSI 

designing boards.  This gives our students a value proposition which cannot be matched by 

our competitors. This is easy for us due to our Taiwan/China connection and our eventual 

mission to step into 3C products. We can secure these boards with fraction of cost what 

our competitors will have to pay. This will give us big advantage and our students a good 

value for their investment apart from other learning’s. 

 

4.8. Risks Assessment  

HINIQ is going to start VLSI training in Coimbatore and other tier two cities with new 

impetus on latest and relevant VLSI techniques required to bridge the gap in Indian education 

and industry demand.  

From the financials we can see that VLSI training business if conducted can be a very 

lucrative business in India. This success of HINIQ can very well trigger a flooding of other 

competitors to setup and compete in same market segment. They will try to replicate HINIQ 

business model to become successful. To counter this inflow of competitors, HINIQ must 

need to think ahead for our future strategies. 
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We have already planned to diversity our private tutoring business by cooperating and co- 

branding HINIQ with technical colleges and companies in VLSI domain. This will provide 

HINIQ the edge over its competitors. 

d) Cooperating with Universities: To add to our value added VLSI training we will co-

operate with leading Universities and Technical colleges around the city and in the state to 

promote HINIQ.. 

e) Cooperating with Industry: We will cooperate with big and leading VLSI designing and 

outsourcing companies both within India and abroad to ensure HINIQ competitiveness 

over rivals. This will also help our students to easily get good jobs and will create a good 

brand name for HINIQ.. 

f) Diversifying into Management training: This is going to be our focus in the coming 

years to grow vertically in the value chain of private tutoring business in India. This 

approach will also provide us with another opportunity to make it big in untapped field of 

private Management training. This will also mitigate the risk of focusing only on a niche 

filed of VLSI training once competition grows up. 

But again as any market for business is very vibrant and dynamically changing landscape 

HINIQ management always needs to think and plan ahead of time to make the right moves to 

keep business growing in long term. It’s going to be long risk assessment and continuous 

learning process to keep this business great shape and health.   
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5. Sales & Pricing Strategy 

5.1. General Sales Strategy 

HINIQ is going to compete in knowledge management section of the education market. Our   

key sales strategies are going to be, 

 Getting closer our customers: We will going to the potential customers and try to 

inform about our unique program rather then waiting for them. To ensure our strategy we 

already have our Teachers who are from the prominent engineering college and are also 

serving as guest faculty in few others.  

 Become more visible: Apart from getting closer, we have also planned some guest 

lectures in various universities by one our founder member and Director on VLSI 

technology and impact of Taiwan/China in VLSI market. Being related with Taiwan 

semiconductor industry makes us easier and  highly visible in the academic circles in our 

target market 

 Be different and stand out from the competition: HINIQ will focus on differentiation 

and our core value to identify itself among our target customers. Our core values honesty, 

innovation and uniqueness will differentiate us from rest of our competitors. Our core 

values will attract the target customers as they will experience a whole new way of 

learning and experimenting which is quite different from our competitor’s style. 
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5.2. Pricing Strategy 

HINIQ will open with competitive pricing strategy. HINIQ will be competing with few of the 

direct competitors in Coimbatore city which are already present in the market and have created 

a name for them. 

We believe that competitive pricing will not only give us the desired operating profit but also 

create bold image of HINIQ among our target customers.  

 Price for each course module will be similar or slightly higher to the one in market from 

our competitors in Coimbatore. 

 This will include the course fee plus the VLSI design board for our potential customers.  

 This VLSI design board sourced from Taiwan will be the additional value offer which 

will be hard for our competitors to match. 

5.3. Promotional Strategy  

How we will get the word out to customers?  

We will promote and introduce our training institute by engaging in advertisements in print 

media, online, pamphlets and doing seminars in various universities to directly reach out 

students. 

Print media: Even though whole world is now going online, the importance of print media 

cannot be neglected. This becomes very important when you are talking about engineering 

colleges in India, where average penetration of internet is still lagging way behind other 

developed and even developing countries.  
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Print media always has better reach to the target customers and has more lasting imprint than 

online advertisement where most of the people don’t care especially if they are paying for 

internet for hourly basis. As majority of our target customers either don’t own a computer or 

internet connection at home and college net connection is always time bound.  

Online media:  We will be investing in online media also for two reasons. 

i) Its going to be the media for the future and though currently viewership might be less 

compared to print media, things will change rapidly in next couple of years as India in 

going big on technology revolution and electronics are getting cheaper due to relaxed 

government rules. 

ii) And being the technology related company, we don’t want to lagging behind on our 

online presence. It also gives us strategic advantage against our competitors because 

only one of our direct competitors has online website and is listed on yellow pages. 

Pamphlets:  On the low cost methods of advertizing we will be using the most popular 

advertizing technique of distributing pamphlets and catalogs outside universities.  

Word of mouth: And last but never the least, we will use the world oldest and still very 

effective method of advertizing i.e. word of mouth. Initially our own staff will be leading this 

campaign with our Director and Teachers actively engaging with their contacts and students to 

spread the word about HINIQ.  

Using all these advertisements we want to promote the HONEST and UNIQUE brand image 

of HINIQ. We would emphasis on our Taiwan connection which is a synonym of Hardware 

innovation in the world. Our unique offer of providing each student with their own VLSI 

project boards along with Taiwan brand name is already creating waves in the known 

student’s circles   
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5.4. Promotional budget 

How are we going to spend on the items listed above? 

Advertisement Media Price Duration 

Print Media (Local 

News paper) 

20000 INR  

For 6*6 inch of front page ad.  on local 

news paper 

30 times in span of 6 

Months 

Online (on regional 

online news paper + 

Print media) 

30000 INR 

For 4*4 inch of adv on education related 

page on regional news paper+ 2*2 inch 

side banner on homepage of leading 

regional news paper (combined offer). 

30 times in span of 6 

month 

Pamphlets - 300 INR for 1000 sheets 

- 150 INR for 4 hours for distributing 

outside universities & colleges to 

target students. 

- 4 days a week 

first month  

 

-  2~3 days a week 

thereafter 

 

Word of mouth NIL Continuous 

Table 10: HINIQ Promotional expenditure details 
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6. Financial Projection  

6.1. Financial Numbers 

Our first VLSI Training cum Business Centre will take off in the South Indian City of 

Coimbatore. All the major funding for startup will be taken care by bank loans and investment 

by founders. 

Details of start funding is provided in the below table. All the amount mentioned in the 

document refers to INR [Indian Rupee: 1NT$ ~ 1.36 INR] 

6.2. Start-up Funding 

Start-up Funding 

Start-up Expenses to Fund 60,000 

Start-up Assets to Fund 125,0000 

Total Funding Required 131,0000 

 

 Assets 

Assets  

Non-cash Assets from Start-up 65,0000 

Cash Requirements from Start-up 60,0000 

Additional Cash Raised 0 

Cash Balance on Starting Date 60,0000 

Total Assets 1,250,000 
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 Liabilities & Capital 

 

Liabilities 

Current Borrowing 200,000 

Long-term Liabilities 800,000 

Accounts Payable (Outstanding Bills) 0 

Other Current Liabilities (interest-free) 0 

Total Liabilities 1,000,000 

 

Capital (Planned Investment) 

Satiya 110,000 

Gajendra 100,000 

Tom 100,000 

Additional Investment Requirement 0 

Total Planned Investment 310,000 

 

Total Capital and Liabilities 1,250,000 

Total Funding  1,310,000 

Table 11: Table for Start-up Funding details for VLSI Business 
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Figure: 5: Start up Funding details 

 

Our purpose is to create a business that will help students to enhance their skills and make 

them better employable and in-turn help us grow and create a brand name for our company to 

eventually exploit it when we launch our 3Cs stores down the line. We have balanced our 

pricing which is lower than the competitors who are mainly based in tier 1 cities where things 

could be very expensive.  We have leveraged our location and cheap setup advantage to 

provide a free VLSI board to our students.  
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6.3. Break-even Analysis 

Break-even Analysis 

Monthly Units Break-even 8 

Monthly Revenue Break-even 165,357 

 

Assumptions 

Average Per-Unit Revenue 20,000 

Average Per-Unit Variable Cost 6,000 

Estimated Monthly Fixed Cost 115,750 

Table 12: Break-even Analysis 

 

 

 

Figure: 6: Chart showing Break-even Analysis 
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6.4. Total Sales 

Our current financial projections are very conservative numbers and only subject to VLSI 

training in one centre. Once we have experience of running centre for at least 6 months to 1 

year we will have more realistic data and numbers for our business and we can track the 

deviations from our projected and actual performance. 

 Sales Forecast for the initial three years 

Unit Sales    2011    2012    2013   

 VLSI Training (Students)    264    320    400   

 Total Unit Sales    264    320    400   

Unit prices      

 VLSI Training (Students)  20,000.00  20,000.00  20,000.00  

 Sales    

 VLSI Training (Students)  5,280,000.00  6,400,000.00  8,000,000.00  

 others  0.00  0.00  0.00  

Total Sales 5,280,000.00  6,400,000.00  8,000,000.00  

Direct Unit Cost  2011    2012    2013   

 VLSI Training (Students)  6,000.00  6,000.00  6,000.00  

Others  0.00  0.00  0.00  

Direct cost of Sales    

 VLSI Training (Students)  1,584,000.00  1,920,000.00  2,400,000.00  

 others  0.00  0.00  0.00  

Subtotal Direct Cost of 
Sales 

1,584,000.00  1,920,000.00  2,400,000.00  

Table 13: Total Sales forecast for initial  Three years of operations 
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Graph below shows our foreseen performance related to sales, gross margin and net profit. We 

will strive to beat our goals and perform better than our expectations set right from the first 

year. Till we have final financials, these numbers will be our guidelines and numbers to beat. 

 

 

Figure: 7: Total projected Sales for initial 3 years 
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6.5. Projected Profit/Loss & Cash Flow Statement 

Pro Forma Profit and Loss   2011 2012 2013 

 Sales   5,280,000.00 6,400,000.00 8,000,000.00 

 Direct Cost of Sales   1,584,000.00 1,920,000.00 2,400,000.00 

 Other Costs of Sales   50,000.00 60,000.00 75,000.00 

 Total Cost of Sales   1,634,000.00 1,980,000.00 2,475,000.00 

 Gross Margin   3,646,000.00 4,420,000.00 5,525,000.00 

 Gross Margin %   69.05% 69.06% 69.06% 

Expenses    

 Payroll   628,000.00 820,000.00 1,030,000.00 

 Marketing/Promotion   72,000.00 80,000.00 88,000.00 

 Depreciation   12,000.00 15,000.00 20,000.00 

 Rent   180,000.00 240,000.00 300,000.00 

 Utilities   72,000.00 80,000.00 85,000.00 

 Payroll Taxes   94,200.00 123,000.00 154,500.00 

 Insurance   20,000.00 30,000.00 40,000.00 

 Total Operating Expenses   1,078,200.00 1,388,000.00 1,717,500.00 

 Profit Before Interest and Taxes   2,567,800.00 3,032,000.00 3,807,500.00 

 EBITDA   2,579,800.00 3,047,000.00 3,827,500.00 

  Interest Expense   87,000.00 61,000.00 26,000.00 

  Taxes Incurred   744,240.00 891,300.00 1,134,450.00 

 Net Profit   1,736,560.00 2,079,700.00 2,647,050.00 

 Net Profit/Sales   32.89% 32.50% 33.09% 

Table 14:  Projected Profit/Loss Statement for next three years 
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6.6. Cash Flow 

Pro Forma Cash Flow   2011 2012 2013 

 Cash Received         

 Cash from Operations         

 Cash Sales   5,280,000  6,400,000  8,000,000 

 Subtotal Cash from Operations   5,280,000  6,400,000  8,000,000 

 Additional Cash Received      

 New Current Borrowing   0  0  0  

 New Long-term Liabilities   0  0  0  

 Sales of Other Current Assets   0  0  0  

 Sales of Long-term Assets   0  0  0  

 Subtotal Cash Received   5,280,000  6,400,000  8,000,000 

 Expenditures   2011  2012  2013  

 Expenditures from Operations         

 Cash Spending   780,000  1,050,000 1,320,000 

 Bill Payments   2,833,112  3,445,406 4,284,751 

 Subtotal Spent on Operations   3,613,112 4,495,406 5,604,751 

 Additional Cash Spent      

 Sales Tax, VAT, HST/GST Paid Out   0  0  0  

 Principal Repayment of Current 

Borrowing   
120,000 150,000 200,000 

 Long-term Liabilities Principal 

Repayment   
120,000 150,000 200,000 

 Purchase Other Current Assets   0  0  0  

 Purchase Long-term Assets   0  0  0  

 Dividends   150,000 300,000 500,000 

 Subtotal Cash Spent   4,003,112 5,095,406 6,504,751 

 Net Cash Flow   1,276,888 1,304,594 1,495,249 

 Cash Balance   1,876,888 3,181,482 4,676,731 

Table 15: Projected Cash Flow Statement for next three years 
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6.7. Balance Sheet   

Pro Forma Balance Sheet   2011 2012 2013 

 Current Assets      

 Cash   2,006,822.00 3,520,101.00 5,302,832.00 

 Other Current Assets   50,000.00 50,000.00 50,000.00 

 Total Current Assets   2,056,822.00 3,570,101.00 5,352,832.00 

 Long-term Assets         

 Long-term Assets   600,000.00 600,000.00 600,000.00 

 Accumulated Depreciation   12,000.00 27,000.00 47,000.00 

 Total Long-term Assets   588,000.00 573,000.00 553,000.00 

 Total Assets   2,644,822.00 4,143,101.00 5,905,832.00 

    

 Liabilities and Capital   2,011.00 2,012.00 2,013.00 

 Current Liabilities         

 Accounts Payable   48,262.00 66,841.00 82,522.00 

 Current Borrowing   80,000.00 -70,000.00 -270,000.00 

 Other Current Liabilities   0.00 0.00 0.00 

 Subtotal Current Liabilities   128,262.00 -3,159.00 -187,478.00 

 Long-term Liabilities   680,000.00 530,000.00 330,000.00 

 Total Liabilities   808,262.00 526,841.00 142,522.00 

       

 Paid-in Capital   310,000.00 310,000.00 310,000.00 

 Retained Earnings   -210,000.00 1,226,560.00 2,806,260.00 

 Earnings   1,736,560.00 2,079,700.00 2,647,050.00 

 Total Capital   1,836,560.00 3,616,260.00 5,763,310.00 

 Total Liabilities and Capital   2,644,822.00 4,143,101.00 5,905,832.00 

 Net Worth   1,836,560.00 3,616,260.00 5,763,310.00 

Table 16: Projected Balance Sheet for next three years 
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7. Appendix  

7.1. More information about VLSI Design 

Digital VLSI circuits are predominantly CMOS based. The way normal blocks like latches and 

gates are implemented is different from what students have seen so far, but the behavior 

remains the same. All the miniaturization involves new things to consider. A lot of thought has 

to go into actual implementations as well as design. 

 

Let us look at some of the factors involved in the VLSI Designing.  A VLSI designer should 

have a detailed knowledge of these concepts and had hands on experience to tackle these 

situations when working in a live business company where a good design can make difference 

in company’ fortune. 

 

1. Circuit Delays. Large complicated circuits running at very high frequencies have one big 

problem to tackle - the problem of delays in propagation of signals through gates and 

wires ... even for areas a few micrometers across! The operation speed is so large that as 

the delays add up, they can actually become comparable to the clock speeds. 

.  

2. Power. Another effect of high operation frequencies is increased consumption of power. 

This has two-fold effect - devices consume batteries faster, and heat dissipation increases. 

Coupled with the fact that surface areas have decreased, heat poses a major threat to the 

stability of the circuit itself. 
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3. Layout. Laying out the circuit components is task common to all branches of electronics. 

What’s so special in our VLSI technology is that there are many possible ways to do this; 

there can be multiple layers of different materials on the same silicon, there can be 

different arrangements of the smaller parts for the same component and so on. 

 

The power dissipation and speed in a circuit present a trade-off; if we try to optimize on one, 

the other is affected. The choice between the two is determined by the way we chose the 

layout the circuit components. Layout can also affect the fabrication of VLSI chips, making it 

either easy or difficult to implement the components on the silicon.  

 

Most of the today’s VLSI designs are classified into two categories, Digital and Analog. 

 

7.1.1. Digital Design flow: 

A typical digital design flow is as follows: 

1. Specification 

2. Architecture 

3. RTL Coding  

4. RTL Verification  

5. Synthesis  

6. Backend  

7. Tape Out to Foundry to get end product wafer with repeated number of identical 

Ics. 

 

All modern digital designs start with a designer writing a hardware description of the IC 

(using HDL or Hardware Description Language) in Verilog/VHDL. A Verilog or VHDL 

program essentially describes the hardware (logic gates, Flip-Flops, counters etc) and the 
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interconnect of the circuit blocks and the functionality. Various CAD tools are available to 

synthesize a circuit based on the HDL. The most widely used synthesis tools come from two 

CAD companies Synopsys and Cadence.  

 

Without going into details, it can be said that the VHDL, can be called as the "C" of the VLSI 

industry. VHDL stands for "VHSIC Hardware Definition Language", where VHSIC stands for 

"Very High Speed Integrated Circuit". This language is used to design the circuits at a high-

level, in two ways. It can either be a behavioral description, which describes what the circuit is 

supposed to do, or a structural description, which describes what the circuit is made of. There 

are other languages for describing circuits, such as Verilog, which work in a similar fashion. 

 

Both forms of description are then used to generate a very low-level description that actually 

spells out how all this is to be fabricated on the silicon chips. This will result in the 

manufacture of the intended IC. 
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Figure: 8: Figure showing various techniques involving digital VLSI design and fabrication. 
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7.1.2. Analog Design flow: 

A typical analog design flow is as follows.  

1. Specification 

2. Architecture 

3. Circuit Design 

4. SPICE Simulation  

5. Layout  

6. Parametric Extraction / Back Annotation  

7. Final Design  

8. Tape out to foundry 

 

Figure: 9: Figure showing various steps involving analog VLSI design and fabrication. 
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While digital design is highly automated now, very small portion of analog design can be 

automated. There is a hardware description language called AHDL but is not widely used as it 

does not accurately give us the behavioral model of the circuit because of the complexity of 

the effects of parasitic on the analog behavior of the circuit. Many analog chips are what are 

termed as non-hierarchical designs. This is true for small transistor count chips such as an 

operational amplifier, or a filter or a power management chip. For more complex analog chips 

such as data converters, the design is done at a transistor level, building up to a cell level, then 

a block level and then integrated at a chip level. Not many CAD tools are available for analog 

design even today and thus analog design remains a difficult art. SPICE remains the most 

useful simulation tool for analog as well as digital design.  

 

7.1.3. Developments in the field of VLSI: 

There are a number of directions a person can take in VLSI, and they are all closely related to 

each other. Together, these developments are going to make possible the visions of embedded 

systems and ubiquitous computing.  

1. Reconfigurable computing  

Reconfigurable computing is a very interesting and pretty recent development in 

microelectronics. It involves fabricating circuits that can be reprogrammed on the fly! And no, 

we are not talking about microcontrollers running with EEPROM inside. Reconfigurable 

computing involves specially fabricated devices called FPGA's, that when programmed act 

just like normal electronic circuits. They are so designed that by changing or "reprogramming" 

the connections between numerous sub-modules, the FPGA's can be made to behave like any 

circuit we wish.  

 

This fantastic ability to create modifiable circuits opens up new possibilities in 
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microelectronics. Consider for example, microprocessors which are partly reconfigurable. We 

know that running complex programs can benefit greatly if support was built into the hardware 

itself. We could have a microprocessor that could optimize itself for every task that it tackled! 

Or consider a system that is too big to implement on hardware that may be limited by cost, or 

other constraints. If we use a reconfigurable platform, we could design the system so that parts 

of it are mapped onto the same hardware, at different times. One could think of many such 

applications, not the least of which is prototyping - using an FPGA to try out a new design 

before it is actually fabricated. This can drastically reduce development cycles, and also save 

some money that would have been spent in fabricating prototype IC's  

 

2. Software Engineers taking over hardware design  

ASIC's provide the path to creating miniature devices that can do a lot of diverse functions. 

But with the impending boom in this kind of technology, what we need is a large number of 

people who can design these IC's. This is where we realize that we cross the threshold between 

a chip designer and a systems designer at a higher level. Does a person designing a chip really 

need to know every minute detail of the IC manufacturing process? Can there be tools that 

allow a designer to simply create design specifications that get translated into hardware 

specifications?  

 

The solution to this is rather simple - hardware compilers or silicon compilers as they are 

called. We know by now, that there exist languages like VHDL which can be used to specify 

the design of a chip. What if we had a compiler that converts a high level language into a 

VHDL specification? The potential of this technology is tremendous - in simple manner, we 

can convert all the software programmers into hardware designers!  

 

3. The need for hardware compilers:  
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Before we go further let us look at why we need this kind of technology that can convert high-

level languages into hardware definitions. We see a set of needs which actually lead from one 

to the other in a series.  

A. Rapid development cycles.  

The traditional method of designing hardware is a long and winding process, going through 

many stages with special effort spent in design verification at every stage. This means that the 

time from drawing board to market, is very long. This proves to be rather undesirable in case 

of large expanding market, with many competitors trying to grab a share. We need alternatives 

to cut down on this time so that new ideas reach the market faster, where the first person to get 

in normally gains a large advantage.  

 

B. Large number of designers.  

With embedded systems becoming more and more popular, there is a need for a large number 

of chip designers, who can churn out chips designed for specific applications. Its impractical 

to think of training so many people in the intricacies of VLSI design.  

 

C. Specialized training.  

A person who wishes to design ASIC's will require extensive training in the field of VLSI 

design. But we cannot possibly expect to find a large number of people who would wish to 

undergo such training. Also, the process of training these people will itself entail large 

investments in time and money. This means there has to be system a which can abstract out all 

the details of VLSI, and which allows the user to think in simple system-level terms.  

 

There are quite a few tools available for using high-level languages in circuit design. This area 

has started showing fruits only recently. For example, there is a language called Handel-C that 

looks just like good old C.  
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Another quite different language that is still under development is Lava. Lava is based on an 

esoteric branch of computer science, called "functional programming ". FP itself is pretty old, 

and is radically different from the normal way we write programs. This is because it assumes 

parallel execution as a part of its structure - its not based on the normal idea of "sequence of 

instructions". This parallel nature is something very suitable for hardware since the logic 

circuits are is inherently parallel in nature. Preliminary studies have shown that Lava can 

actually create better circuits than VHDL itself, since it affords a high-level view of the system, 

without losing sight of low-level features.  

 

7.1.4. Jobs on offer after VLSI training 

As mentioned before, the main job functions in this industry are Design, Product, Test, 

Applications and Process Engineering. For the sake of clarity, product engineering and test 

engineering functions are described separately, but it is most efficient to combine these two 

functions into one engineer because of the interdependency and overlap of skills, tasks and job 

functions.  

 

1. Design Engineer:  

Takes specifications, defines architecture, does circuit design, runs simulations, supervises 

layout, tapes out the chip to the foundry, evaluates the prototype once the chip comes back 

from the fab.  

 

2. Product Engineer:  

Gets involved in the project during the design phase, ensures manufacturability, develops 

characterization plan, assembly guidelines, develops quality and reliability plan, evaluates the 

chip with the design engineer, and evaluates the chip through characterization, reliability 

qualification and manufacturing yield point of view (statistical data analysis). He is 
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responsible for production release and is therefore regarded as a team leader on the project. 

Post production, he is responsible for customer returns, failure analysis, and corrective actions 

including design changes.  

 

3. Test Engineer:  

Develops test plan for the chip based on specifications and data sheet, creates characterization 

and production program for the bench test or the ATE (Automatic Test Equipment), designs 

test board hardware, correlates ATE results with the bench results to validate silicon to 

compare with simulation results. He works closely with the product engineer to ensure smooth 

release to production and post release support.  

 

4. Applications Engineer:  

Defines new products from system point 

input. His mission is to ensure the chip works in the system designed or used by the customers, 

and complies with appropriate standards (such as Ethernet, SONET, WiFi etc.). He is 

responsible for all customer technical support, firmware development, evaluation boards, data 

sheets and all product documentation such as application notes, trade shows, magazine articles, 

evaluation reports, software drives and so on.  

 

5. Process Engineer:  

This is a highly specialized function which involves new wafer process development, device 

modeling, and lots of research and development projects. There are no quick rewards on this 

job! If you are R&D oriented, highly trained in semiconductor device physics area, do not 

mind wearing bunny suits (the clean room uniforms used in all fabs), willing to experiment, 

this job is for you.  

 

6. Packaging Engineer:  
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This is another highly specialized job function. He develops precision packaging technology, 

new package designs for the chips, does the characterization of new packages, and does 

electrical modeling of the new designs.  

 

7. CAD Engineer:  

This is an engineering function that supports the design engineering function. He is 

responsible for acquiring, maintaining or developing all CAD tools used by a design engineer. 

Most companies buy commercially available CAD tools for schematic capture, simulation, 

synthesis, test vector generation, layout, parametric extraction, power estimation, and timing 

closure; but in several cases, these tools need some type of customization. A CAD engineer 

needs to be highly skilled in the use of these tools, be able to write software routines to 

automate as many functions as possible and have a clear understanding of the entire design 

flow.  
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7.2. Problems with Indian Education System 

7.2.1. Problems with Indian Education system effecting quality Technical education: 

Even though government is pressing and spending hard on education, the biggest challenge 

today is to find good school teachers, specially math, physics, and chemistry. In the higher 

education the private engineering and management colleges has come up, but there is a very 

big question mark, that’s the quality of students and the quality of faculty. A few years back 

McKinsey-NASSCOM report came out that India needs quality man power, but here again 

McKinsey said that only 25% of the grads are employable.  

The students are not to be blamed; it’s the curriculum that is to be blamed. In most of the 

technical engineering colleges, the course structure is governed by government regulatory 

body and most of the time they are well behind the latest development in the business industry. 

A good example can be my case. During my college days we had to compulsorily study 

PASCAL and COBOL language when every where else they were considered obsolete even in 

schools. Also the number of redundant subjects one has to study makes 4 years technical 

education sheer wastage of time instead of honing his skill relevant to market. In a general 

engineering and B.Tech course has 48-52 subjects that a student has to cover in just 40 months, 

which is very difficult with average 35-40 hours in class room per paper. 

Engineering students in private Institute take private tuitions in coaching centers to get 

through the basic engineering subjects and cannot focus clearly on what they want to learn or 

what could be better for them due to number of subjects they have endure during their studies. 
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7.2.2. Indian economic boom but high tech education lags : 

India’s present economic growth is led by service sector, which has had a boost due to the ICT 

revolution. This is a skill-intensive sector and India is now moving up the value chain, which 

calls for greater R&D efforts and requires knowledge workers as opposed to manual workers. 

A new strategy for meeting this challenge needs to be evolved with complete policy 

commitment on the part of the government 

Indian government is spending a lot on encouraging quality higher education. It’s also 

promoting private partnership and foreign Universities to open schools in India to improve the 

level of education. But, as of 2008, India’s post-secondary high schools offer only enough 

seats for 7% of India’s college-age population, 25% of teaching positions nationwide are 

vacant, and 57% of college professors lack either a master’s or PhD degree. As of 2007, there 

were 1522 degree-granting engineering colleges in India with an annual student intake of 

582,000, plus 1,244 polytechnics with an annual intake of 265,000. However, these 

institutions face shortage of faculty and regular concerns have been raised over the quality of 

education. 

This gap in education and practical training during technical education has been reflected in 

low quality of employable engineers especially from majority of the private engineering 

colleges which now form the bulk of colleges producing engineering graduate. 

To cater this huge under exposed engineering graduates and make increase their employability 

quotient, number of private training institutes have came up imparting training on various skill 

sets. Training in these institutes help majority of fresh graduates to enhance their desired skills 

by the time they graduate from the college and are ready for the job.  This is a win-win 

situation for both training institute and students alike. Hence this has lead to number of 

training institutes mushrooming in various cities, especially the big ticket city with large 
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number of companies and bigger job pool as they attract big numbers of current and fresh 

graduates along with already employed engineers.    

But this has lead to negligence of small towns with large number of engineering colleges like 

Coimbatore or Lucknow to name a few, where students don’t have options of good training 

institutes.  

HINIQ strategy is to pitch in these cities and create a brand name for itself in quality education 

and symbolizes along itself as Honest and Unique Company. 

7.2.3. Loop holes in Indian Higher Education system 

 Indian higher education system is highly bureaucratized system with multiple controls 

and regulations exercised by Central and State Governments, statutory bodies (UGC, 

AICTE and others), university administration and local management. 

 System is heavily subsidized by the Government. Up to 90 percent of the operating costs 

are paid for by the state. The efficiency of fund utilization is very poor due to internal 

rigidities. 

 Salary and compensation for teaching staff is poor and, therefore, higher education 

institutions are unable to attract and retain qualified and trained teachers. Besides 

unattractive compensation packages, recruitment procedure is lengthy and working 

environment not conducive to retention. As a result, a substantial proportion of high-

ranking students who could fill up such assignments prefer to work elsewhere or go 

abroad.  

 In a recent move UGC has further damaged the pay and promotion prospects of college 

teachers by reducing promotional grades thereby creating more stagnation and frustration 

amongst college teachers. (Economic Times, 15 November 2008). 
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 Most institutions offer outdated programs with inflexible structures and content. While 

course content has been updated and restructured over time in the world’s best 

institutions, Indian university curricula have lagged behind. 

 Infrastructural facilities range from inadequate to dismal. Classrooms are often 

unattractive and laboratories inadequately stocked, leading to poor teaching. It is 

estimated that barely 20per cent of the institutions have the basic minimum laboratory 

equipment. 

 Steady electric power supply is not available. Laboratories are poorly stocked and 

computerization, where it exists is generally dependent on poor communication lines. 

 

These are the few loopholes in Indian education system due to high government and 

bureaucratic interference in Indian education. Almost everything in Indian education has been 

under the control of highly inefficient bureaucrats and government official and this makes any 

makeover in education system very slow. 

Only hope for Indian education can be induction of private universities both Indian and from 

abroad in India, and growth of highly connected world thanks to great digital and internet 

revolution.  

Only a well connected Indian education system can compete and produce quality graduates 

and India can be proud of its education system. 
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