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Disclaimer

This report has been prepared on the basis set out in our Engagement Letter, addressed to - engagement contract; reference
21/DCMSME/TCSP/CON/TCM/2016/TR, with The Development Commissioner, MSME, Ministry of MSME, dated 03 December
2018 (the “Contractfor Supplier Services”).

Nothingin this report constitutes valuation or legal advice. We have not verified the reliability or accuracy of any information obtained in the
course of work, other than inthe limited circumstances set out in the Services Contract. This reportis for the benefit of The Development
Commissioner, MSME, Ministry of MSME and the other parties that we have agreed, in writing, totreatas partiestothe Services Contract
(together “the Beneficiaries”).

This report has not been designed to be of benefit to anyone, except The Development Commissioner, MSME, Ministry of MSME /
Beneficiaries. In preparing this report, we have not considered the interests, needs or circumstances of anyone, apart from The
Development Commissioner, MSME, Ministry of MSME / Beneficiaries, even though we may have been aware of ohersreadngthis report.
We have prepared this report for the benefit of The Development Commissioner, MSME, Ministry of MSME / Beneficiaries alone.

This report is not suitable to be relied on by any party wishing to acquire rights against KPMG Advisory Services Pvt. Ltd. (otherthan The
Development Commissioner, MSME, Ministry of MSME / the Beneficiaries) for any purpose or in any context. Any party, other than The
Development Commissioner, MSME, Ministry of MSME / the Beneficiaries that obtains access to this report or a copy and chooses
to rely on this report (or any part of it) does so, at its own risk. To the fullest extent permitted by law, KPMG Advisory Services Pvt. Ltd
does not assume any responsibility and will not accept any liability with respect to this reportto any party other than The Development
Commissioner, MSME, Ministry of MSME /the Beneficiaries.

In particular, and without limiting the general statement above, since we have prepared this report for the benefit of the Development
Commissioner, MSME, Ministry of MSME / Beneficiaries alone, this report has not been prepared for the benefit of any other local
authority / Trust / etc., nor for any other person or organization, who might have an interest in the matter(s) discussed in this report,
including General Practitioners / those who work in the respective sector or those who provide goods or services to those who operate in
the respective sector.

Please note that the Services Contract makes this report confidential between The Development Commissioner, MSME, Ministry of
MSME/the Beneficiaries and us. This report has been released to The Development Commissioner, MSME, Ministry of MSME/the
Beneficiaries, on the basis that it shall not be copied, referred/disclosed to, in whole or in part, without prior written consent. Any
disclosure of this report beyond what is permitted under the Services Contract will prejudice substantially this firm’s commercial
interests. A request for our consent to any such wider disclosure may result in our agreement to these disclosure restrictions being
lifted in part. If The Development Commissioner, MSME, Ministry of MSME / the Beneficiaries receive[s] a request for disclosure of
the product of our work or this report, under relevant laws and regulations, having regard to these actionable disclosure restrictions,
The Development Commissioner, MSME, Ministry of MSME / the Beneficiaries should let know and should not make a disclosure
in response to any such request, without first consulting KPMG Advisory Services Pvt. Ltd andtaking into accountany representations

that KPMG Advisory Services Pvt. Ltd might make.
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1. Executive Summary

India has a fast-growing ESDM manufacturing industry, currently accounting for about 3.5% of
the global electronics market!, with most of its electronics demand is being met by imports. This
sector has high consumption potential with estimated market size of USD 400 billion by 2025.
The main contributor to this is growth is expected to be the semiconductor content in electronic
systems which is projected to grow at a rate of 25% in the next 3-5 years

Bangalore has been a hub of ESDM manufacturing in India since pre-independence. In the year
1802, the British utilized Bangalore as a military base and established the city as a cantonment.
Furthermore, they established a host of companies to support their war efforts, including
Hindustan Aeronautics Limited; the Radio and Electric Manufacturing Company as well as the
Mysore Electrical Industries Limited. The continued investments facilitated Bangalore with
considerable potential in the ESDM sector to expand economically, in comparison to the rest of
the country. The Bangalore Electronic System Design and Manufacturing industry is one of the
fastest-growing industries in the State. However, Bangalore electronic clusters, like all other
electronic clusters in India, are struggling, despite a huge increase in domestic demand with the
majority of the products being of high volume and low value-addition.

To prepare the cluster diagnostic report, extensive exercise was undertaken to understand the
challenges and problems being faced by the ESDM clusters. Also, the existing, as well as
proposed services being offered by the Technology Center in Bengaluru, were reviewed
cautiously. This report is a result of a detailed assessment made with an objective to understand
the requirements of the cluster and map them with the service offerings the Technology Center
which would help the TC in offering new services as per the requirements of the cluster. Some of
the key observations from the study are as below:

e The operations of the electronic industry are considered as being the most difficult, owing to
high-quality standards and fast-changing technology, in addition to short production cycles
and an increasing product variety and their complexity. Moreover, the capital equipment cost
of electronics assembly industry is much higher, in comparison to the usual turnover of a
company. As a result, production planning decisions need to be undertaken more frequently,
given the continuous changes in production conditions.

e The current manpower for component manufacturing, face issues in understanding the
process charts, material variation, and machine operations. There also exists a limited
understanding of PLC programming and robotic machinery maintenance.

Recommendations have been provided in domains like reducing the skill gap of the workers,

testing facilities, production related facilities, etc. for resolving the technological challenges. Some

of the key recommendations are:

e New training courses focussing on Industrial Automation, PCB Assembly, PCB
Manufacturing, Mechatronics, and Robotics can be introduced

1 http://www.dcmsme.gov.in/
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e Technology center can offer new-age testing facilities like LED Testing, Solar PV testing,
Battery testing etc. apart from other testing services. NABL accreditation for its testing labs
and can offer different testing services for the MSME units

e Conceptualization of Entrepreneurs facilitation cell (EFC) in the Technology Center to
support MSMEs in availing different government schemes

e Modification of planned machines in the production facility to cater to the needs of the local
industry

2. Introduction

ESDM is one of the fastest-growing manufacturing industries in India growing at a CAGR of
17.5%? over the last 5 years with the market anticipated to clock revenues of USD 400 billion by
2025. Despite such growth in the market, around fifty-five percent of the demand is serviced
through imports — this demand-supply gap presents a massive opportunity for the ESDM sector
in India.

The electronics industry in India was initially
concentrated at three prominent centers — Location Details of EMCs
Bangalore, Mumbai/Pune and Delhi/National
Capital Region (NCR). Among the three above
mentioned electronic centers, Bangalore is the
fastest emerging hub which consists of both
major public sector plants in defense and
telecommunication and private sector OEMs. In
recent years, Bangalore has also drawn in

| Greenfield EMC- Final Approved
© Greenfield EMC- In Principle Approved
B Brownfleld EMC- Final Approved
@ Brownfleld EMC- In Principle Approved
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and the NCR have also become essential Figure 2: ESDM Cluster in India
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2 https://www.ibef.org/
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these regions. The primary focus of the units in these hubs is on the manufacturing of the following

components
e Aerospace /Avionics
e Defense

¢ Internet of Things (IoT)

e Industrial Automation/ Robotics

e Medical

e IT products & Consumer Electronics

e Agriculture Electronics

e Solar energy/ Green Energy Harvesting /Lighting
e Testing and calibration

e EV's

e Industry 4.0

3. Electronics Manufacturing Process

Electronics Manufacturing Process is becoming more complex with various process parameters
to be controlled and automated testing getting integrated along with the manufacturing process.
Electronics, PCBs, components are becoming more and more miniaturized which requires very
sophisticated and precise component handling and placement machines. Looking into the
complexity of product and process, high-end 3D devices, X-ray machines, FPT (fly probe test),
boundary scan are introduced as a process check tools.

A typical ESDM manufacturing process starts with the inspection of bare PCB which can be done
visually or using CCD camera. After the inspection of PCB, the same is supplied to SMT (surface
mount technology) line. The first step of SMT line is solder based printing. Typically, solder based
is screen printed using a metal stencil. This metal stencil is derived using Gerber data of PCB.
Typically, 3D SPI (solder-based inspection) is installed as an in-line process check equipment.
3D SPI measures the volumetric displacement of solder pastes through the stencil. In the latest
equipment, a feedback mechanism is used from 3D SPI machine which controls squeeze
pressure of solder paste printing machine. This immediate corrective action is taken to control the
critical parameter of the manufacturing process?.

The next step of SMT is the placement of SMD (surface mount devices). Each electronic PCB
that has SMD devices shall need to be programmed in a sequence of components to be placed
as per the electronics circuit. The typical components are resistors, capacitors, diodes, transistors,
integrated circuits, connectors, coils, etc. Behind SMT line, comprising of chip shooters along with
multi-mounter is a typical SMT line configuration. The capacity of SMT line is measured as CPH
(component per hour). Typically, chip shooter has a placement capacity of 80k components per
hour. Each component has its value and polarity marked on the roll which is a standard for SMT
line. During the programming of PCB placement, polarity and value are considered to define the
best possible yield in a typical SMT program.

3 embeddedtechnosolutions.com
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Reflow Process

After the SMD components are placed on PCB, the same is passed through the reflow oven.
During the process, the solder paste which is dispensed on PCB by solder paste printing machine
gets heated till around 220-240°c where soldering can take place. A typical reflow oven has 12
zone or 18 zone temperature controllers. When the PCB is entering at reflow oven, the
temperature is at room temperature. In reflow oven, the temperature is gradually increased to
250°c where the soldering takes place, and then gradually decreased so that PCB which is
coming out of reflow will be typically towards room temperature. The soldering process is a CTP
(critical to process) and the same is to be performed by skilled and trained persons*.

3D AOI

In a typical SMT line, a 3D auto-optical inspection machine is installed which has a very high
precision CCD camera that captures the images of a populated PCB which is under test and
compares the same with reference images and gives comparison reference output.

X-ray

In today’s miniaturized PCB BGA and LGA, it becomes impossible to judge the soldering defects
by visual inspection. Typically, X-ray machines are used which scan the PCB under test using
slicing technique and render the output on screen in 3 dimensions which can be magnified on a
screen which enables the operator to take decision-related to soldering defects.

PCB Assembling and Testing Process Flow

Not all the components can be placed using SMT line. There are some components that are bulky
in nature. These components need to be inserted/placed by the manual insertion process. A
typical manual PCB assembly line comprises of various stages which have comments to be
inserted/placed on a PCB. Component loading and insertion is a manual process. Hence, it might
have errors. It is advisable to have less manual insertion components. At the end of the manual
insertion line, a visual check is performed so that corrective actions can be taken prior to the
soldering process.

Wave Soldering

Wave soldering machine has a solder bath/tank which is filled with a solder bar at a temperature
of over 200°c. It starts melting typically around 240°c and forms a wave that touches the bottom
of the PCB under soldering, which results in a good solder joint.

PCB Testing

The populated PCB is tested through modern techniques such as FPT (fly probe test), ICT (in-
circuit tester), boundary scan, auto-testing machines which will be used for testing I/O and various
parameters of PCB under test.

All electronic components are very susceptible to ESD damage hence all ESD safe measures are
to be taken on the manufacturing line and for operators. Once PCB is assembled and tested,
adequate care should also be taken while storing the tested PCB away from ESD, dust and

4 www.techopedia.com
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humidity during transportation. The detailed manufacturing process flow is charted out in
Annexure 3 of this report.

Original Equipment Manufacturers (OEMs)

Engineering
Components Manufacturers/Assemblers (CM/ODM) Manufacturing
Services

Sub-Components Semiconductor
Manufacturers/Asse Manufacturers/Suppli
mblers ers

Raw Materials
Suppliers

Figure 3: Value Chain of ESDM Production Process®

Electronic System Design and Manufacturing

Semi Conductor - IP EDA - Tools

Passive Component

e
' B el

Semi IC - Design
conductor Active Component
Components ‘

IC - Fabrication
Other Components .

ATMP
Electronic System — —
Manufacturing
Software Build and Electronic Marketing, End of Life
Packaging products distribution & selling Recycling

Figure 4: Value Chain of ESDM Production Process®

4. Approach and Methodology for the Diagnostic Study

In order to ensure that a comprehensive diagnostic study was carried out, a multi-step approach
was followed, including structured and planned discussions with the cluster stakeholders. The
team conducted desk reviews and undertook in-person industry consultations. During the process

5 Source: Discussion with Stakeholders and Primary Survey Findings

6 Source: ESDM Strategic Roadmap.pdf
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of Cluster Diagnostic Study, the following steps were followed by the team to ensure that a
successful study is carried out:

Desk Review of Cluster Identification Industry Analysis &

- Ke! ; Recommen
y Consultations

Electronics Industi Prioritization .
Y Stakeholders dations

Step 1: Desk Review of the Bangalore TC’s DPR and the Electronic Industry in Bangalore
A detailed desk review of the DPR along with cluster needs and the basic requirements of the
ESDM industry in Bengaluru was conducted. As a part of this exercise, secondary research was
conducted to do preliminary mapping of TC offerings with the requirements of the Industry in the
catchment area of Bengaluru. The exercise also tried to identify the current requirements and
upcoming trends in the ESDM industry. The desk research also focused on identifying the key
ESDM clusters in the catchment area of the Technology Center.

Step 2: Cluster Prioritization
Based on preliminary information gathered through industry engagements and secondary
research, Five industrial clusters, spread across the district of Bengaluru, were identified for
Cluster Prioritization study, the same are listed below:
e Electronic City
e Peenya Industrial Complex
e Export Promotion Industrial Park (EPIP)-Whitefield
¢ Industrial Park-Devanahalli
¢ Rajaji Nagar Industrial Estate
Subsequently, the clusters were prioritized based on a point-based matrix across 7 (Seven)
parameters, namely:
e Strategic fit of the cluster w.r.t:
o Cluster business areas incl. TC focus areas: Avionics, Robotics & Medical Equipment;
o Cluster engagement in the promotion of agro & rural technologies.
e Cluster Issues/demands of interest for TC
e No. of MSMEs in the ESDM sector
e Presence of Technical Institutions
o Presence of key Support Institutions (Association, Banks, etc.)
e Distance from TC
¢ Cluster engagement relevance to TC (O/o MSME- DI Bangalore Feedback)
The outcome of the exercise resulted in the prioritization of 3 ESDM clusters for Bengaluru,
namely:
1. Electronic City ESDM Cluster
2. Peenya Industrial Complex ESDM cluster; and
3. KIADB Industrial Area-Devanahalli ESDM Cluster

Step 3: Stakeholder Identification and Industry Consultation

After cluster identification, the team identified the major cluster actors in the region. As a part of
this exercise, the team conducted extensive industry consultations, with more than 90
stakeholders across different clusters. As a part of these consultation sessions, the team

12 Draft Version 1.0
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interacted with all the major stakeholders including MSMEs, support institutions, local
associations, academia and financial institutions. The main objective of the stakeholder
consultation was to understand the business requirements, issues and challenges of the
comprehensive cluster ecosystem. As a part of these consultations, inputs were sought-out, in
the context of marketing, financing, manufacturing and training requirements, across different
service areas of the value chain. The industry consultation was especially focused on identifying
the key challenges faced by the units in the cluster and correspondingly suggesting key areas
where TC can initiate new service offerings

Step 4: Analysis and Recommendations

The inputs and feedback received from the stakeholders were analyzed and discussed with TC
representatives to recommend interventions for the identified challenges in all the respective
clusters.

5. Bengaluru Technology Center (TC) - An Overview

The Government of India in its endeavor to provide the right stimulus for the growth of the industry

in the country — particularly with the objective of helping MSME’s has established MSME

Technology Center, Bengaluru. MSME Technology Center, Bengaluru will provide services

across the value chain for the ESDM sector for all sub-sectors, with a key area for specialization

such as Medical Electronics, Industrial Electronics, and Avionics, etc. The TC is expected to have

State-of-the-art Incubation and Calibration facilities under single roof with wide spectrums of

sophisticated machines include PCB manufacturing, PCB Pre Forming Machine, Wave Soldering

Machine, 3D Solder Paste Inspection Machine, Reflow Machine, 3D printing, Anechoic Chamber

for Radiated susceptibility and Radiated Emission test system, which can cater to various

requirements of the customers. Through this technology center, the ministry aims to achieve the

following long-term objectives.

e Trained manpower to the industry through Long Term, Medium Term, and Short-Term
Courses in Electronic Design and Manufacturing, Hardware Repair and Maintenance.

¢ Design and Manufacturing of PCB, Analog and Digital components, etc.

e Providing Innovation,

Design and Consultancy Innovation and Prototyping, Testing Manufacturing Training Centre
services fOf COnCEpt Design Centre and g::?;?tlon Incubation Centre

creation, product )
. Concept Creation ) Electronic Product
deve|opment, Business support Prototyping Shell Infrastructure Engg./ Embedded

. Systi
plan creation, and e

prototyping. Product Design Electronic Assembly ~ Business Facilites  pCB Assembly
Centre Centre

Bengaluru TC is planned in  paent Registration
such a way that |t @andHamessing

complements the eXiSting Entrepreneurship Electronic
investment and  overall Club SRl
improves the capability of
ESDM focused MSMEs in
India. Taking into account
emerging technology trends in

Machinery and Hardware Repair

Sl ) Eguipment on rent and Maintenance

Computer Software

Consultancy Services

Figure 5: Focus sub sectors of TC Bengaluru (Reproduced from DPR, TC
Bengaluru)
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the field of electronics, geographical location of the Bengaluru TC in aerospace SEZ and
discussions with the key stakeholders of Bengaluru ESDM sector, it has been observed that a
large number of start-ups, MSMEs and corporate enterprises located in Bengaluru and the nearby
TC catchment areas are working in the field of Avionics, Aerospace, Defense, Industrial
Automation, Robotics and IoT.

The Bengaluru TC will provide support to entrepreneurs from the point of concept creation to the
development of a prototype and low volume production. The key services of TCs have been
divided into four independent profit centers. Key services planned to be offered by Bengaluru
TC has been illustrated in the Figure 5: The key services of the TC are divided into five
facilities for catering to the MSMEs:

¢ Innovation and Design Facility

Prototyping, Testing and Calibration Facility

Manufacturing Incubation Facility

Training Facility

Consulting Support Facility (Horizontal across all the other facilities)

5.1 Innovation and Design Facility

The innovation and design center will provide consultation support to entrepreneurs and
MSMEs in the ESDM sector on various areas such as concept creation, product design,
patent registration, process design and development, lean manufacturing, cost
engineering etc.

5.2 Prototyping, Testing and Calibration Facility

This facility will provide MSMEs and entrepreneurs with support to develop prototypes
for their electronic items, test and calibrate them and also produce pilot orders using this
facility before embarking upon the regular manufacturing.

5.3 Manufacturing Incubation Facility

One of the key bottlenecks for any entrepreneur is finding support for setting up and running a
manufacturing unit in the first 2-3 years of inception. The pressure of finding space to set up a
manufacturing unit and obtaining all necessary registration and clearances itself is a big challenge
for MSMEs. It has often been observed that entrepreneurs suffer due to complex processes for
setting up plants and non-transparent decision making of various agencies. In addition, it is also
observed that MSMEs, in a race to survive, ignore focus on quality and EHS practices and this
becomes a hurdle that precludes them from being part of global value-chains. The Manufacturing
Incubation Center will provide the basic shell infrastructure with areas ranging from 200-400
square-feet and world-class manufacturing plant and machinery on a rental basis for a 2-year
period. This MIC is expected to fuel the growth of enterprise which has successfully crossed the
stage of pilot order and ready to execute larger orders. The key services such as electronic
design, electronic assembly, testing, calibration etc. required to manufacture electronic products
remain the same across the various subsectors.

5.4 Training Facility
Ministry of MSME's philosophy of providing integrated solutions for Indian industrial growth is
based on the principle to bridge the gap between industrial needs for trained, skilled & innovative
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manpower. The training center of MSME technology center Bengaluru shall have one of the most

sophisticated setups for imparting training to the ESDM workforce.

The training will be imparted through a scientifically developed curriculum with the application of

the latest audio-visual training equipment. The emphasis is on maintaining a scientific blend of

theory and practice to equip the trainee to apply acquired knowledge. The TC will be able to

produce a highly skilled technical workforce, with greater career prospects in the ESDM sector.

The duration of courses will be both short and long term, ranging from 1 month to 12 months in

various areas:

e Electronic Design and Manufacturing — Embedded Systems, PCB Design & Manufacturing
and Electronics Assembly

e Electronic Repair and Maintenance

o Computer Hardware and software

The batch size, number of batches per annum and respective fees has been decided on the basis
of capacity of existing TCs and NCVT norms. The TC will start training activity from the first year
of its operation across all specializations. The total capacity intake is expected to be
approximately 9,500 trainees over 5 years and reach a capacity of 2,900 by the fifth year. The
detail of courses in various specializations is given below:

No Trade \ Course name
Advanced course in Embedded Technology

Basic course in Embedded Technology
Electronic/PCB Design and Manufacturing
Electronic PLC Based Automation Techniques

1 Design and Microcontroller Programming Skills
Manufacturing | Microprocessor Programming

SCADA

Computer-Aided PCB Design and Manufacturing
PCB Assembly

Computer Hardware, Maintenance, Installation, Networking and
Multimedia

Mobile/HDD Repair and Maintenance
Refrigerator Repair and Maintenance

Hardware Electronic Mechanic

2 Repair and Electrician Trade Practices

Maintenance | Auto Electrician

Electronic and Instrumentation Technician

SMD Work and rework and electronic repair
Small Transformer and Stabilizer Manufacturing and Repair
Repair and Maintenance of Telecom Equipment
Advance course in Computer Software
Advanced Course in Computer Hardware
Advanced Computer Networking

Computer
3 Hardware and | Diploma in Information Security Management
Software Diploma in Software Programming

Diploma in Oracle PL, SQL, and DBA
Diploma in Software Testing
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' Course name
Core Java and Java Programming

Visual Basics

C

C++

Computer Fundamentals

Table 1: Training Courses as per DPR, TC Bengaluru

Currently, the TC is offering training in Auto CAD and CAM. Going forward it intends to start other
training programs related to machining and manufacturing.

5.5 Consulting Support Facility
Apart from providing production and training support, the technology center will also support
MSMEs in overcoming bottlenecks and inefficiencies that would support in improving their
competitiveness and presence in the market. The technology center will provide handholding
support to MSMEs in areas of product and process development, operations improvement,
streamlining and standardization of processes through the adoption of international norms, new
technologies and capacity enhancement. The Bengaluru TC would have a dedicated professional
wing to assist MSMEs by providing consultancy services in the field of:

e Market and Technology analytics in terms of market and technology trends, business potential
and information relevant for new technology adoption and new product segments.

e Services for BIS/ BEE/ UL/ VDE / CE certification: Most of the consumer electronics products
need BIS and BEE before the launch of the product in India and VDE/UL/CE approvals/
certification for exports of electronics products/components.

e Support to MSME for getting semiconductor components for prototyping and to increase their
speed from T1 to T final prototype of a product’.

6. Bangalore Electronics Scenario

Bangalore (officially Bengaluru) is the third most populous city in India after Mumbai and Delhi,
with an aggregate population of 12.3 million8. Bengaluru is the principal administrative, cultural,
commercial and industrial center of the South Indian State of Karnataka. The city is known by
numerous titles, such as — India’s Knowledge Hub; Silicon Valley; Aerospace and the Machine
Tools Hub of India etc.

Bengaluru is the heart of the ESDM sector in the state of Karnataka. Over the years, Bengaluru
has witnessed good growth in IT, electronics and aerospace and is on the path of becoming the
center of ESDM development in the country. Good presence of some of the major players from
the aerospace and electronics industry such as HAL, NAL, BEL, Samsung etc. have helped in
the development of multiple electronics clusters in the area. This has helped in developing
Bengaluru as the most preferred destination for investment in the ESDM sector in India
contributing to 63.5% of total exports.

The electronics industry hubs in Bengaluru are spread throughout the city, the majority of these
hubs are located in the following areas
o Electronic City

’ DPR for Bengaluru Technology centre
8 www.export.gov
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e Peenya Industrial Complex

e Export Promotion Industrial Park (EPIP)-Whitefield
¢ Industrial Park-Devanahalli

e Rajaji Nagar Industrial Estate

6.1 The Electronic city

Electronic City (EC) is India’s first-ever totally dedicated Electronics Industrial Estate set up by
Karnataka State Electronics Development Corporation (KEONICS) together with Karnataka
Industrial Areas Development Board (KIADB). Itis spread over 800 acres in Konappana Agrahara
and Doddathogur villages in Bangalore, consisting of three zones called phases — phases I, |l
and lll. Most of the firms in this area are involved in electronic components, system assembly,
electronic manufacturing design services and system assembly. There are approximately 300
companies located in Electronic City, which include main campuses of IT/Biotech majors such as
Infosys, Wipro, TCS, HCL, Tech Mahindra, Biocon etc., besides significant number of MSME
units®.

Most of the units are found to be in electronics manufacturing services (EMS). The firms design;
manufacture; test; distribute and provide return/repair services for electronic components and
assemblies for Original Equipment Manufacturers (OEMs). The OEMs are followed by Electro-
Mechanical Electronics, who primarily engage electro-mechanical technicians that combine the
knowledge of mechanical technology with knowledge of electrical and electronic circuits in
operations, tests and maintaining unmanned, automated, robotic or electromechanical
equipment. About 20% of the units are involved in industrial electronics. These units mainly work
with medical technology; electronic control systems and industrial instrumentation; security;
transportation and telecommunications.

S. No. Area of activity

Electronics Manufacturing System

1
2 Embedded System

3. Electronic Component

4, Renewable Energy Electronics
5

6

7

Electromechanical Electronics

Industrial Electronics
Power Electronics

Table 2: Electronic city -Areas of Activity

6.2 Peenya ESDM Cluster

Established in the early 1970s, the Peenya Industrial Complex is the biggest and one of the oldest
industrial estates in South East Asia, located in the northern part of Bangalore. This industrial
complex comprises of the Peenya Industrial Area formed by KIADB and the Peenya Industrial
Estate formed by the KSSIDC spread over an area of about 40 sq. km. housing around 6000
small-scale industries (around 200 of these units being the ESDM sector) and a few large and
medium scale industries.

9 https://www.electronic-city.in/
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These small-scale industries are engaged in the variety of manufacturing-related work like
production, maintenance and service in the various disciplines of mechanical, electrical,
electronics, automobile, electrical goods namely CNC Machine tools transformers; textile (silk);
motors and generators; hydraulics and machine tool industries, civil, packaging, garments,
lubricants, consumer items, pharmaceuticals, machine tools and a cross-section of other
industrial activities. This region is home to a host of MNCs, such as Ace Designers, Wipro
Technologies, AB and Bharat Fritz Werner2®,
Warehousing and Logistic
Packaging
Testing, Calibration, and Quality
Electronics Components and Product Sourcing
Electronic Manufacturing Design Services
System/ Sub-system Assembly
Component Assembly
Raw Material Supplier
Basic Components

Table 3: Peenya cluster-areas of activity

© PN AW NP

A large number of units in Peenya are vendors to large firms. Almost one-fourth of the
manufacturing units are a part of the OEMs, rest are either producing for the replacement market
or are trading in the open market. The units in Peenya involved in electronic manufacturing
systems and industrial electronics are into producing DIODE, IC Circuit, and PCB Assembly. The
key products produced are

¢ Mobile Batching

¢ Factory Automation

e Communication System

o Amplifier

¢ 3D Precision Machine Component

¢ Rectifiers

e Transistor

¢ Robotic Machine

6.3 KIADB Industrial Park, Devanahalli

Devanahalli is a town municipal council city located in the district of Bangalore rural region,
Karnataka. Devanahalli is fast emerging as a major aerospace manufacturing hub with the
development of an Aerospace SEZ in the region. The region is expected to benefit from the fact
that Karnataka is the only state in the country to have a separate aerospace policy. The KIADB
industrial park is spread out over an area of 1000-acre and is budding place for growth of large
number of OEMs and MSMEs. The region is already home to a manufacturing facility of HAL that
is spread over 100 acres. Boeing India is also expected to set up a manufacturing facility in the
region that would spur the growth of ESDM and General Engineering industries in the region. The
SEZ comprises of export-oriented industries and those that deal with maintenance, repair and

10 http://www.peenyaindustries.org/
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overhaul related activities for the local market. Some of the major facilities which are already
operating in the vicinity are

e Aerospace Common Finishing Facility (ACFF) being set up by the Karnataka Government

e Dynamatic’s facility for helicopter components

e Centum Electronics

e BEML

o Bills Aerospace components

e CIM Tools

¢ Kinetix Solutions

e ThyssenKrupp Aerospace

Devanhalli

Electronic City Peenya

Type of Cluster

Industrial Area part of
electronics city

Heterogeneous Cluster
having different verticals
including electronics

Planned industrial Area
with a focus on
strategic electronics

Product Range

Packaging, Testing, and
Quality Calibration,
Electronics
Components, Electronic
Manufacturing Design
Services, Semi-
Conductor Design
Services, System
Assembly, Basic
Components

Testing, Calibration and
Quality, Electronics
Components and Product
Sourcing, Electronic
Manufacturing Design
Services, System/ Sub-
system Assembly,
Component Assembly, Raw
Material Supplier, Basic
Components

Manufacturing of Basic
Component, Testing,
Calibration and Quality,
Warehousing and
Logistics, System/ Sub-
system Assembly and
Raw Material Suppliers

Turnover range

e Less than 25 Crores-
32-40 units

¢ Between 25 crores to
75 crores- 32-40 units

e More than 25 crores-

e Less than 25 Crores- 35-
50 units

e Between 25 crores to 75
crores- 90-120 units

e More than 25 crores- 20-

e Less than 25 Crores-
8-10 units

¢ Between 25 crores to
75 crores- 30-36

e More than 25 crores-

16-20 units 30 units 50-55 units
Market Local, National and Local, National and Local, National and
international international international

Table 4: Summary of Clusters

7. Key Stakeholders and Institutional Framework
Bangalore cluster is induced by the technical knowledge and networking of local stakeholders at
the domestic and international levels. The electronic manufacturing units in the region are spread
across different areas and can be broadly divided into the following categories:

Major Categories in the
ESDM Cluster

Original Equipment

Activities Performed

Assemblers of the final products and generally fall under several brand

names, such as Samsung, Panasonic, Micromax, and Intex

Manufacturers (OEMSs)

Technologies.
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Contract manufacturers and original design manufacturers, who

Components . . . :

P facilitate the design and manufacturing services to brand manufacturers
Manufacturers/Assemblers for components and sub-systems that involve
(CM/ODM) P y

manufacturing/assembling of sub-components.
This category includes components and sub-components
manufacturers that manufacture active components, like vacuum tubes,
transistors, diodes, and integrated circuits; passive electrical
components like resistors, capacitors; and interconnection
technologies.
Semiconductor These firms are semiconductor fabrication units that manufacture
Manufacturers/Suppliers integrated circuits and chips using complex processes for devices.
Suppliers of metals (like copper, nickel, aluminum, rare earth metals),
high-grade plastics and other petroleum-based products
(polycarbonates), silicon and ceramic. Most manufacturing firms were
Raw Materials Suppliers reported to utilize DIODE as their primary raw material. Medical
instruments; amplifier; electrical parts and metal component are used
by ~10% of the units. Many manufacturing firms are employing
resistors as one of their prominent raw materials.
Provide testing, manufacturing, distributing and return/repair services
Engineering Manufacturing for electronic components and assemblies for OEMs. Some firms in the
Services solar sub-sector also provide expertise in setting up manufacturing
plants and solar power production plants.

Table 5:Major Categories in the ESDM Cluster
Successful operations of manufacturing units in the industry require industry’s close coordination
with the government bodies and other key stakeholders. There are many proactive organizations,
including government and industry associations, supporting the cluster. These are as under:

Sub-Components
Manufacturers/Assemblers

7.1 Industry Associations and SPV

Electronics City Industries’ Association (ELCIA)

ELCIA association is the most prominent association for the ESDM sector in Bangalore with
membership of both large as well as MSMEs, the total members of ELCIA as on date are 120
organization in the electronics or software sector. Besides theses there are associate members
as well who are non-industry based individuals or organizations who are interested in supporting the
objective of the Association and present in the Electronic City area'!. It established itself as a model
and efficient organization that could bridge the gap between the Government initiatives and plans
on the one hand and the needs of the industries of the Electronics City on the other. ELCIA took
up Infrastructure Development Project for the Phase | of the Electronics City for which the GoK
sanctioned about Rs.8 Crores with the members of ELCIA contributing another 2 Crores.

ELCIA ESDM Cluster (SPV)
ELCIA received support from MoMSME, Gol (under the GOI's MSME CDP scheme) for setting
up of a brownfield Common Facility Center (CFC) promoted by ELCIA along with Seven Electronic
Manufacturing Companies through a Special Purpose Vehicle (SPV). It has the following facilities:
e Mechanical /Electronics & Product Design
e PCB Prototyping
o PCB assembly (SMD)

1 http://www.elcia.in/
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e High accuracy Optical inspection facility
e X-ray PCB inspection & BGA Rework station facility

e 3D Printing
e High Precision CNC machining, Turning, DRO Milling, grinding, Pneumatic Tapping,
Radial drilling

¢ CNC EDM and WEDM machining

e Laser cutting and precision Sheet metal fabrication
e Environmental & Vibration Testing facilities

e Skill development & Training center

Consortium of Electronic Industries of Karnataka (CLIK)

CLIK was founded in the year 1982. It is a Regional Trade Organization, located in Bangalore
with a membership of over 340 till December 20192, CLIK’s objective is to promote a vibrant
electronic Industry in Karnataka. CLIK is a not for profit organization registered under the
Societies Act. CLIK achieves its objectives by organizing need-based seminars, exhibitions, trade
delegations, policy advocacy, etc. CLIK has established a CLIK Calibration & Test Center, IPR
cell etc to support its members.

India Electronics and Semiconductor Association (IESA)

IESA is a national industry association committed to the development of the Indian Electronics
System Design and Manufacturing (ESDM) ecosystem. IESA has a strong presence in Bangalore
with more than 300 members in ESDM and other sectors as well**. The IESA’s vision is to bring
stakeholders from the Indian industry, government, and academia on a common platform to work
towards making the Indian ESDM sector globally competent. The member base of IESA
represents a spectrum of Large Global Corporations to SMEs and Start-ups from domestic
technology companies in intelligent electronics space academic institutions and venture capital
firms.

Peenya Industries Association

The Peenya Industries Association was founded in 1978 with the objective of safeguarding the
interest of industrial units in the Peenya Complex and has 3700 members. The association is a
registered body under the Karnataka Societies Registration Act, 1960. The Association organizes
Growth Programmes, Vendor Development Programmes, ISO Certification Programmes,
Refresher Courses, Training Programmes, Seminars and symposiums and Workshops,
Interactive Meetings on various Technical, Commercial and Management topics of interest to the
members. PIA is one of the largest in the country with its presence noted in all the circles of
Industry Associations across the country. PIA is affiliated to all the major National and State Level
Associations like ClI, ICSI, GMCI, FKCCI, and KASSIA!. PIA is represented in the various
committees of the Government Departments like Industries and Commerce, RBI, Central Excise
& Customs, Commercial Taxes, etc.

Laghu Udyog Bharati — Karnataka (LUB-K)

12 Source: discussions with CLIK officials
13 Source: discussions with IESA officials

14 http://www.peenyaindustries.org/

21 Draft Version 1.0



Technology Cluster Manager: TCSP

Cluster Diagnostic Report — TC Bengaluru
-

Laghu Udyog Bharati (LUB) is a non-profit pan India Organization in the service of Micro &
Small Industries for 25 years. We have offices in 24 states of the country and have a
membership base of more than 27,000 industries across the country. LUB-K is the state
chapter of LUB catering to the 25 districts of Karnataka. LUB-K has set up units at Hubballi &
Belagavi. LUB-K has got a very strong base of women entrepreneurs which focuses on the
encouragement and development of women entrepreneurs in the state. They represent food
processing, handicrafts, and textile & garments sectors.

Karnataka Small Scale Industries Association (KASSIA)

KASSIA is a premier voluntary state level non-government institution of small-scale industrialists.
KASSIA is a registered body under the Karnataka Societies Registration Act. KASSIA is a
preeminent MSME Association based in Bangalore. Set up in the year 1949, KASSIA has grown
into a huge organization of micro and small enterprises with a membership of over 12,000 today
and has 121 affiliated associations. KASSIA has representation in all the major Government
committees, including the membership of the MSME Board, in New Delhi, besides the committees
and the boards in the State such as KSSIDC, among others. It is run by a Council of Management
elected annually with President, Vice President, and Hon. General Secretary and other Office
Bearers®®. It has a national and international reach and exchanges delegations with important
regions of the World besides participating in fairs and exhibitions to benefit members and SMEs
in general.

Kassia Center of Excellence & Innovation (KCOE&I)

KASSIA has set up a Center of Excellence and Innovation at Dobbaspet on the Mumbai-

Bangalore Industrial Corridor, close to the National Industrial manufacturing Zone on the NH-4, in

Bangalore. The Center is conceived with a view to helping the micro and small industries acquire

the necessary competitive edge by providing advanced facilities for technology up-gradation as

well as marketing, skill development and exhibition facilities under one roof. It has a multi-

dimensional resource facility for MSMEs which supports them in the following areas through its

center for enterprise development, international exhibition center and common tool room.

e Organize fairs and exhibitions.

¢ Bring under one roof different support systems required by micro and small enterprises.

¢ Help SMEs access national and international markets.

¢ Provide information on market opportunities.

o Develop and host web-based services in market development for SMEs.

e Encourage start-ups and support the ‘Make in India’ initiative

o Create and build a state-of-the-art support systems in the above areas for the benefit of
SMEs!®.

Other well-known associations working in the ESDM clusters of Bangalore are as below:
e Confederation of Indian Industry (CII)

o Electronic Industries Association of India (ELCINA)
e Bangalore Chambers of Industry and Commerce (BCIC)

1 http://kassia.co.in/
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7.2 Academic and Skilling Institutions

Bangalore is home to many premier educational and research institutions, such as Indian Institute
of Science (11Sc); Indian Institute of Management (Bangalore) (IIMB); National Institute of Design
(Bangalore) (NID R&D Campus); National Law School of India University (NLSIU) and National
Institute of Mental Health and Neurosciences (NIMHANS). These institutions in Bangalore have
played vital role in its growth by providing quality human resources for the corporate sector and
industries.

The Nettur Technical Training Foundation (NTTF) was founded in 1963. NTTF offers various
programs at the Postgraduate Degree, Postgraduate Diploma, Post Diploma, Diploma, Diploma
and Certificate levels, apart from various short-
term non-formal/vocational programs. All
programs offered by NTTF are employment-
| oriented and industry-focused.
+ NTTF skill development Center with its head
office situated in Electronic city, Bangalore,
plays a major role in imparting skill development
programs for the workforce. NTTF conducts
customized  short-term  and  long-term
"Corporate Training" programs for the
employees of companies in the automotive and
non-automotive verticals. For the past five decades of service, NTTF has gained strength in
training manpower in soft-skills, functional skills, and technical skills as defined by the industries.
NTTF has established the Center of Excellence in 3D Printing Technology (Additive
Manufacturing), Industrial Robotics Process Automation, Advanced Internet of Things (IoT).%’
Training with Intel Intelligent Systems, Tool & Die Making and Mechatronics and has an excellent
environment for training in their campus with State-of-the-art Facilities. Emphasis is given to the
overall development of trainees.

7.3 Government Agencies

Government Institutions play a vital role in promoting the development of the industrial clusters

and the growth of the MSMEs in the state. These institutions play an important role in influencing

policy decisions and are responsible for the execution and implementation of the different

central/state schemes and initiatives for the benefits of MSMEs. Some of the major government

institutions in the state are:

e MSME-DI: It is engaged in the development and promotion of Micro, Small & Medium
Enterprises. It assists existing and prospective entrepreneurs by providing techno-managerial
consultancy services and training in various fields.

There are 30 MSME-DIs (formerly SISIs) and 28 Branch MSME-DIs (formerly SISIs) set up
in State capitals and other industrial cities all over the country. The main activities of these
institutions are as follows:-

4+ Assistance/Consultancy to Prospective Entrepreneurs

1 https://www.nttftrg.com/
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Assistance/Consultancy rendered to existing units
Preparation of State Industrial Profiles
Preparation/Updating District Industrial Potential Surveys
Project Profiles

Entrepreneurship Development Programmes
Motivational Campaigns

Production Index

Management Development Programmes

Skill Development Programmes

Energy Conservation

Pollution Control

Quiality Control & Upgradation

Export Promotion

Ancillary Development

Common Facility Workshop/Lab

Preparation of Directory of Specific Industry
Intensive Technical Assistance

Coordination with DICs

Linkage with State Govt. Functionaries

Market Surveys

Other Action Plan Activities assigned by Headquarters

FrEFEFFRFFRF Rl ese

MSME Dls and its Branches have common facility workshops in various trades. There are at
present 42 such common facility workshops attached to MSME Dis.

e District Industries Corporation (DIC): DIC is primarily responsible for the development of
industries in general and small-scale industries in particular and the implementation of various
schemes for industrial development. DIC assists and guides entrepreneurs in setting up
industrial units, enable entrepreneurs to get different industrial approvals and clearances from
various departments as a single point, provides marketing assistance to the local industrial
units and also sanctions incentives to eligible industrial units.

The Department of Industries and Commerce acts as a catalyst for the overall development
of the industrial sector through effective discharge of developmental and facilitation roles.
With a view to promote investment and trade, the Department formulates and implements
the Policies of the State, Identification of Sectoral Advantages of the State and Human
resource development for sustainable and growth-oriented industrialization has been a
crucial role of the Department. Facilitating the take-off of infrastructure projects that boost
the industrial growth has also been the Department’s forte. The Department helps enhance
the competitiveness of domestic industry through modernization, technology upgradation
and adoption of best practices. It also provides a forum for entrepreneurs and industrialists
through their associations to represent their needs to the Government, which translates into
Policies of the State.

Some of the crucial infrastructure projects facilitated by the Department in Karnataka include
Growth Centres across the State, Export Promotion Industrial Parks, International
Technology Park Ltd., Electronic city, Food and Agro-technology parks, Agro Export zones,
Special Economic Zones, Bengaluru International Airport, etc.
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The Department is able to reach out to the small businesses as well as Industrial Houses by
a great degree of decentralization within the organizational structure. The Department
functions through the Districts Industries Centres, various Boards Corporations and Special
purpose vehicles. The implementation of Policies of the Government is done through
various schemes and the implementation of these schemes is decentralized for faster
delivery of services.

e Government Tool Room and Training Centre (GTTC)
GTTC is an Indo-Danish Project and was established in 1972 to provide skilled manpower
and technical services to the existing and emerging industries. The key objectives of GTTC
include:

+ Offering hands on long-term, short-term and need based training programmes

+ Design and manufacturing of press tools, dies for metals and plastics, jigs and fixtures,
etc.

+ Manufacturing of Critical and precision Components for Aeronautical and Defence sectors,
etc.

+« GTTC provides training courses in tool and die making, precision manufacturing,
electronics and communication engineering, and mechatronics.

e National Small Industries Corporation (NSIC): NSIC is a Government of India Enterprise
under Ministry of Micro, Small and Medium Enterprises (MSME) and focused to promote, aid
and foster the growth of micro, small and medium enterprises and provides integrated support
services encompassing Marketing, Technology, Finance, and other services.

e Karnataka State Industrial & Infrastructure Development Corporation Limited (KSIIDC)
KSIIDC has been an important arm of the state in bringing industrial boom in various sectors;
KSIIDC has assisted 135 start-up ventures through equity participation to the extent of Rs.
118.28 crores spread across the State. KSIIDC has also extended financial assistance in the
form of debt to core sector industries like Steel, Cement, Mining and Textiles and modern
sector industries like Information Technology, Aviation, Tele-communication and other
infrastructure projects to the extent of around Rs. 2223 crores.

The objectives of the Karnataka State Industrial Infrastructure Development Corporation are:
+ To act as catalyst for promoting industrial growth in the State, especially in the medium
and large sector by:
Identifying industrial opportunities
Providing guidance and advice to prospective entrepreneurs
Providing necessary financial assistance and other related services to realize
these opportunities.
+ To act as the designated agency of the Government to:
Plan and formulate proposals for industrial infrastructure development projects
after assessing the need in different sectors/areas.
Monitor the specified mega projects during implementation as the nodal agency.
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o Karnataka State Electronics Development Corporation Limited (KEONICS)
KEONICS was incorporated as with the objective of promoting the development of electronic
industry in the State and to create infrastructure for the rapid growth of electronic industries.
It was envisaged to function both as manufacturer and as a facilitator as well as catalyst for
the development of electronic industries and accordingly classified as development
enterprise. The present activities of Karnataka State Electronics Development Corporation
Limited are broadly categorized as under:

+ Training Services: KEONICS has network of 230 training centers throughout Karnataka,
for computer training and IT Enabled services. All the training centres are well equipped
with latest Hardware and Software. Training programmers are also being conducted to
staff of various Government Departments and organizations in addition to other
candidates.

+ Infrastructure Facility Services: KOENICS has set up Electronics City, which is a major
hub of electronics and IT activities. With a view to encourage growth of Information
Technology.

+ Marketing Services: KEONICS is supplying EPABX systems to various Defence head
Quarters. It has also undertaken projects of telecommunication networks by using Optical
Fiber Cables and underground cables and is also marketing computer hardware,
software and electronic equipment to various Government organizations. It has also
provided e-tendering solution 'Tender Wizard' to more than 30 Government
organizations. In these projects Karnataka State Electronics Development Corporation
Limited has partnered with companies like M/s Tata Telecom, Pair Cables, Simoco, HP,
CMS, Antares, etc.

+ Consultancy Services: Karnataka State Electronics Development Corporation Limited
has developed in house competence in offering consultancy on project implementation
to various Government Departments in the areas of Networking, Web creation and
Software Development and Computerization plans. It has acquired these skills through
re-orientation training programmes as system integrators, certified engineers and
software developers.

e Karnataka Industrial Areas Development Board (KIADB)
KIADB is a wholly owned infrastructure agency of Government of Karnataka. This Board
functions as per statutory provisions, rules and regulations enacted there under. The Board
comprises of senior government officers in their ex-officio capacities. The Board of members
meet regularly to take decisions and monitor the functions.

Aims and Objectives:

+ Promote rapid and orderly development of industries in the state

+ Assist in implementation of policies of Government within the purview of KIAD Act
+ Facilitate in establishing infrastructure projects

+ Function on “No Profit — No Loss” basis
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Functions:

+ Acquire land and form industrial areas in the state

+ Provide basic infrastructure in the industrial areas

+ Acquire land for Single Unit Complexes

+ Acquire land for Government agencies for their schemes and infrastructure projects

¢ Karnataka State Small Industries Development Corporation (KSSIDC)
KSSIDC renders services to the small-scale sector in the State. The corporation started with
the following as its key service areas:

Establishment and Management of Industrial Estates

Procurement and distribution of raw materials

Assistance towards marketing

Dissemination of information by participating in the internal and international exhibitions.
Supply of machinery under Hire Purchase Scheme.

Providing Guidance to SSI Entrepreneurs.

Providing Technical Library facilities.

FEEEEEE

Some other prominent government bodies are mentioned below:
e Karnataka Biotechnology and Information Technology Services (K-BITS)
e KCTU (Karnataka Council for Technology Upgradation)

7.4 Research & Development units, Testing Labs and Certification Agencies
Bengaluru has a number of Research and Development units, testing labs and certifying
agencies. These facilities are spread throughout the city and provide support to the MSMEs.
These agencies provide various services such as electrical testing of power system protection
relays such as electromechanical, electrical relays, Electrical instruments calibration, Energy
meter Calibration, Electronics lab equipment Calibration, Earth Tester Calibration, Accelerated
Weather Testing, Addictive Manufacturing, AFCI Protection Device Testing and Certification,
Analytical Chemistry for Medical Devices, Audible and Visual Signaling Devices and Testing,
Automotive functional Safety testing, Automotive Materials testing, Battery Certification services
for cell manufactures. Some of the major labs offering services to the MSMEs are

7.4.1 Underwriters Laboratories (UL)

UL is a Global Certification company that contributes to the safety analysis of various new
Technologies. These laboratories are located in Bangalore, Karnataka in India. There are number
of UL standards for different areas: Sustainability Standards, Standards for Electrical and
Electronic Products, Life Safety Standards, Standards for Building Product, Standards for
Industrial Control, Standards for Plastic Materials, Standards for Wire and Cable

Testing Methods- Accelerated Weather Testing, Addictive Manufacturing, AFCI Protection
Device Testing and Certification, Analytical chemistry for Medical Devices, Audible and Visual
Signaling Devices and Testing, Automotive functional Safety testing, Automotive Materials
testing, Battery Certification services for cell manufactures
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7.4.2 ETDC-Electronics Test & Development Centre (Bangalore)

Electronics Test & Development Centre functions under the aegis of the prestigious department
of electronics and IT, government of India. These laboratories are a part of Standardization
Testing, calibration and quality certification directorate, hence are responsible for providing testing
and certification services.

Services provided by ETDC- Electrical testing of power system protection relays such as
electromechanical, electrical relays, Electrical instruments calibration, Energy meter Calibration,
Electronics lab equipment Calibration, Earth Tester Calibration

Testing Methods- Numerical testing, over current, Earth fault, Differential testing, Ac voltage,
Frequency, Protection relay, Measuring static energy meters, Lamps, Luminaries and
accessories, Power stabilizers and UPS, Domestic Electrical appliances.

7.4.3 Central Power Research Institute (CPRI)

CPRI is the powerhouse of the Indian electrical industry. Set up in 1960 by the Government of
India, it functions as a centre for applied research in electrical power engineering assisting the
electrical industry in product development and quality assurance. CPRI also serves as an
independent authority for testing and certification of power equipment. CPRI's governing body
includes eminent professionals from industries & utilities, prestigious academic and research
institutions & the government. It employs over 300 highly qualified and experienced engineers &
scientists besides other supporting staff.

7.4.4 Central Manufacturing Technology Institute (CMTI)

CMTI, Tumkur Road, Bengaluru is an autonomous R&D Institute under the Ministry of Heavy
Industries and Public Enterprises, Government of India. CMTI was established as Central
Machine Tool Institute and in the early 90’s it was rechristened to Central Manufacturing
Technology Institute. CMTI has been unique in developing & injecting many technologies in
manufacturing sector-first of its kind in the country. From Machine tools to aerospace to textile
industries, CMTI caters to all industries. Today, Digital Design & Product Life cycle Management,
Precision engineering, Additive Manufacturing, Mechatronics, Sensor Technology, Nano
Manufacturing Technology, Development of Ultra precision machine tools, Textile machinery and
Smart manufacturing are the current thrust areas in CMTI.

7.4.5 Transcal labs

Transcal was incorporated in 2002, it is providing services like Calibration of Electro-technical
mechanical and Thermal equipment, as well as providing technical expertise for the same. They
have calibration lab accredited as per ISO 17025:2005 and provide services for special projects,
continuing programs or on an as-needed basis.

7.5 Financial Institutions

Most of the units are financed through term loans and working capital loans from banks and equity
contributions by entrepreneurs. All major banks have set up their branches and have their own
loan disbursement policy.
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8. Understanding of the Bengaluru ESDM Clusters - SWOT Analysis
Bangalore TC catchment area covers an extensive area of over 200 sg.km encompassing many
active Electronics clusters, viz. Electronics City, Peenya Industrial Estate and KIADB, Industrial
Estate Devanhalli. Active role is being provided by national and local industry associations viz.
ELCIA, IESA, CLIK, KASSIA, etc. During the course of the study, the team interacted with a
number of key stakeholders in all the clusters. Through these interactions, the team got an in-
depth understanding of business operations in the clusters. This helped in mapping the key
strengths, weaknesses, opportunities, and threats for all three of them.

Understanding of Clusters: SWOT Analysis

Strengths Opportunities

e The positioning of Bangalore as an IT and e Government initiatives to promote the ESDM
Electronics hub as a major ESDM market sector under Make in India.
Nationally and Internationally. ¢ Government schemes and initiatives to
¢ Availability of human resources, who have promote start-ups and the local industry
sound technical knowledge. e Karnataka government is playing a proactive
¢ Availability of the state-of-the-art R&D institutes, role in the area of infrastructure development.
common facility centers and tools rooms in the ¢ Increasing demand for ESDM in the Indian
clusters for local firms. market as well as the global market.
¢ Availability of advanced Research and ¢ Increased adoption of ESDM in the Medical
Development facilities provided in other and Healthcare sectors.
technical institutions. e Convergence of Automobile and ESDM
e Emerging proactive local industry associations. through EV adoption.
e Good Air, Rail, and Road connectivity with e Increasing Application of ESDM in the
different major markets like Karnataka, TN, Agricultural sector.
Kerala. Good transportation ecosystem and ¢ Development of Aerospace SEZ in KIADB
connectivity with National Highways. Industrial park in Devanahalli
e Low awareness about government initiatives ¢ Risk of substitution from low-cost Chinese,
e Lack of competency to foster innovation of their Thailand, and Taiwanese products
own by units. e Low-cost high volumes for ESDM production
¢ Limited availability of new-age advanced from China make it unviable to compete with
technical testing, calibration, assistance & the global market.
production e Competitive rivalry is quite high in this sector,
e Absence of standards in the cluster resulting as players use innovation and product
into low-value products. differentiation to beat peers.
¢ Limited knowledge of standards and ¢ Raid changes in evolving new sectors of
procedures. ESDM viz. 10T, 5G, Robotics shall push for
change and up gradation in manufacturing
machinery.
e Restriction of expansion and setting up new
units in the city area as per local regulations

Table 6:SWOT analysis- priority clusters

9. Cluster Needs Assessment: Key Issues and Challenges

Based on the interactions with different stakeholders including MSMEs, technical experts, industry
associations, and business development service providers, the issues being faced by the
industrial units in the cluster have been projected. The challenges which have been identified
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within the clusters have been mapped with the potential TC offerings which have helped the team
to draft the potential areas of improvement that will foster a collaborative relationship between the

TC’s and industrial units. Listed below are the challenges and the services offered by the TC to
mitigate those challenges.
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New TC's Services planned - offerings to mitigate

Challenges

Access to modern
and upcoming
technology for
Production

As the ESDM industry is a fast-paced industry, MSME units find it

difficult to make new investments every time a new technology is

introduced in the market. Bengaluru being the silicon valley of the

country provides multiple options for the units to access and try the

changing technology. This is largely done by using the services of CFCs

or large OEMs. However, this access is limited to only a certain

percentage of players who are in the supply chain of large players.

Despite the presence of the organizations, they face issues related to

¢ Increased waiting time in the facilities increases the production costs,
it also leads to delay in fulfilling delivery timelines

¢ Reluctance to use these facilities due to fear of design leakages and
loss of USP in their production line

¢ A high fee is being charged by large units for usage of these facilities

¢ Accessibility is difficult due to location barriers or cost constraints.

Electronics City Cluster:

Due to the presence of an MSE CDP funded SPV in the Electronics City
Cluster, the requirements of the units in that cluster are catered by this
SPV which provides the following services; testing, raw material depot,
complementing production processes, and training. These services are
however available for only members of the Electronics City Cluster who
have purchased membership of the same.

Peenya Industrial Estate:

Due to the presence of a large number of General Engineering Sector
units in the Peenya Industrial Estate, a large number of CNC job work
tool rooms are available in the cluster. However, there is limited
availability of facilities providing prototyping facilities such as usage of

the challenges and Applicability in the Cluster

The technology center will offer services that will
cater to the technological needs of the MSMEs in the
clusters. Though TC would be open for all the units in
these 3 clusters, it will primarily be useful for the units
in the Peenya and KIADB Industrial sectors due to
geographical proximity to the TC. The TC plans to
offer the following services to the ESDM units

- Product Innovation and Design

- Prototyping, Testing and Calibration Center

- Manufacturing Incubation Center

Though TC will cater to most of the needs through its
production facility, it has a limited focus on the
Surface Mount Technology and general Engineering
tool room which are required by the units.
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New TC's Services planned - offerings to mitigate
the challenges and Applicability in the Cluster

Challenges Description of Challenge

3D printers and CMMs. Further, there is also the absence of state of art
ESDM facilities that can provide access to the following equipment
® SMT lines
Multi Later PCB Prototype Facility
Auto Insertion lines
Manual insertions
Inspection automation Machines

KIADB Industrial Area, Devanahalli (Aerospace SEZ)
The Technology center is being planned in the Devanahalli area. As it is

still being developed there are no state-of-the-art tool room production

facilities related to the General Engineering and ESDM Sector. As the

area develops further and a number of MSMEs come in the region,

proper facilities would be required.

Bengaluru being the heart of the ESDM sector of the country have The testing facility at the TC will provide

numerous NABL accredited facilities. The same is true for units in the environmental, safety, EMI/EMC, ingress and

Electronics City Cluster and the Peenya Industrial Sector. This, however, performance testing for. electronic proc_jucts_ This will

is not the case for Devanahalli as it is an upcoming industrial area. The support the TC_|n caterln_g to the growing needs of
o . ) the Devanahalli electronics cluster.

units in this cluster asserted the need for a NABL accredited testing

facilities which can conduct the following tests for which they are TC will also set up a NABL accredited Labs for
dependent on non-NABL accredited testing labs in the region Calibration of Measuring Instruments like Voltage,
Testing Facilities e Environmental stress Current, Power, Wi-Fi and Luminance etc.

Voltage Stress

Vibration Testing Though TC will be offering most of the testing

] services required in the clusters, it has a limited focus
Thermal Stress testing on upcoming testing facilities like LED Testing,
Material Testing Battery Testing, |IOT Testing etc.

The units expressed the need for setting up EMI/EMC testing facilities in
the region. Further with the increased focus on LED Manufacturing,
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.. New TC' i I - offeri to mitigat
Challenges Description of Challenge ew TC's Services planned - offerings to mitigate

the challenges and Applicability in the Cluster

Electric Vehicles, Solar PV panels, and IoT devices, there is a
requirement of following testing facilities in the all the three clusters
which are currently provided by very few players

e LED Testing

o Battery Testing

e HALT Testing

e Solar PV testing

e |OT Testing

As Bengaluru has a large number of training institutes, the availability of
a skilled workforce is not a major challenge in the clusters. This is
primarily due to a number of facilities like Nettur Technical Training
Foundation, Bosch Training Facility etc. that provide the workforce
world-class experience in on the floor training. A large number of training
facilities are also run by different OEMs that make workforce job ready.

The challenge faced by the units is with respect to ever-changing
technology space in the ESDM sector. With the introduction of new
technologies, the units have expressed increased concerns with respect

TC will offer various short term and medium-term
training courses to upgrade skill levels for the existing
and fresh workforce. The TC also plans to offer a

Training Programs to the availability of following training programs number of customized courses as per the need of the
e Embedded System and VLSI Training MSME units. The list of training courses is mentioned
e Industrial Automation in the annexure.

e PCB Assembly, Testing & Repair
e Mechatronics

Apart from this, there is also a high scope for the introduction of
concepts like six sigma, lean manufacturing and kaizen. All three
clusters have improvement possibilities in supply chain management
(SCM) and offer an opportunity for interventions in the area of value
engineering.
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.. New TC's Servi I d - offerings to mitigat
Challenges Description of Challenge ew S SErvices planned - ofierings to mitigate

the challenges and Applicability in the Cluster

Fast Chandin TC plans to have an IPR cell through which
ging especially in the areas of converting ideas to business plans. In case awareness about IPRs will be raised, also there will
technology and . . . . . e . .
innovations are made, only a handful are getting IPR registrations or be a facility for Patent harnessing. This would be

facility for IPR

registration prototyping/ incubation facilities for the same due to a lack of awareness. | further supported by the prototyping facility being set

up in the technology center
Though this is not the direct focus area of the
technology center, TC will act as a force multiplier in
Poor Access to . o disseminating information about the government

. Limited Awareness about government initiatives and programs o .
Information initiatives, programs and scheme for promotion of
MSMEs.TC may also conduct awareness workshops
on different government schemes and initiatives.
Marketing access is a major issue faced by the units.
Though this is not TCs' direct focus area, it will
support the cluster MSMEs in availing different
Inadequate linkages in marketing, promotion and industry interactions in | government schemes for participating in trade fairs
and outside the area. and buyer-supplier meets. Further, it will also contact
different PSUs for conducting different Vendor
Development Programs, that will support the MSMEs
in becoming their vendors.

Access to Market

Table 7: Cluster Challenges
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10. Recommendations

Based on the interactions with different stakeholders the issues being faced by the industrial units
in the cluster have been projected. The challenges which have been identified within the cluster
have been mapped with the potential TC offerings. The chief aim is to provide the necessary push
to take advantage of the dormant capabilities, across the various electronics markets and
developing the missing links to make the local ESDM cluster globally competitive.

10.1 Production Support

There is a dire need for prioritization of the products in the cluster. Currently, in terms of revenue,
80% comes only from 20-25 products. In fact, the following the top five products dominate about
60% of the market share — mobile phones, flat panel display TVs, notebooks, desktops and digital
cameras. In order for the cluster to be pushed to its best capabilities, it is necessary that the
ecosystem development should reorient the cluster's strategies, in the line with the following
products:

e Consumer electronics — LED lighting
e Automoative electronics — 2W Ignition for 2 wheelers

e Telecommunication — Passive Optical Network, Gigabit enabled Passive Optical Network,
Optical Network Terminal

e |T/OA Tablets and Payment terminals

Ironically, the import of these products is increasing day by day, creating a trap for the domestic
producers that produce similar goods in terms of injury to the local industry but also incurring a
loss of precious foreign exchange.

The diversity of applications and commonality of inputs makes the electronics cluster’s situation
somewhat complex. The majority of component requirements are based on semiconductor chips.
The end-users of the product are highly diverse, ranging from industries to consumers.
Additionally, the nature of the end-product varies from low value-added products, like switches to
high value-added products, like televisions and cellular phones. It is not only in the city of
Bangalore but pan India that the semiconductor-chip fabrication facilities do not exist domestically,
and this has made the industry highly import-intensive. This has resulted in low R&D investment
in the electronics industry, which in turn, has increased dependence on imports. The import-
intensive nature of the industry makes the supply chain horizontal in structure, rather than vertical,
given the absence of backward linkages with raw material suppliers and component
manufacturers in India. These requirements in the clusters further helped in ratifying the machine
and technology specific modifications suggested in the DPR revision report.

As mentioned in the DPR Revision report, the TC should largely work on Design and
Manufacturing. Through industry interactions, it is identified that the focus is not just on
manufacturing a particular component but also on maintaining the required quality, therefore, the
new equipment, as mentioned in the DPR Revision report, have been proposed keeping in mind
both the manufacturing and quality assurance requirements of the industry.

1 3D metal printer
Multi-Layer PCB Proto Type Facility (Laser etching, Plated through-hole platting, multilayer
(16) Press)

2
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Solder Paste printer

3D Solder paste Inspection machine (3D SPI)
Reflow Machine 12 zone with Nitrogen gas provision with a controller
3D Automatic Optical Inspection Machine (3D AOI)
X-Ray Inspection machine

BGA Rework station with Reballing

SMT Rework station

SMT Chip shooter with feeders

11 Multi mounter with feeders — 60 type components
12 Temperature Profile measuring instrument

13 ESD Measuring meter

H*

O 0| N| O O | W
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o

14 ESD suitable operator chairs
15 ESD safe operator aprons, sleepers, cap, mask
16 Deep freezer ( -40 Degree C)

17 Dehumidifier storage rack
18 Steering machine for solder paste
19 Ultrasonic stencil cleaner

20 Gang Programmer: 8 sockets

21 PCB Loader, unloader and PCB handling conveyor of SMT line
22 | Work station assembly unit (Phase 2)

23 BBT/FBT Testing facility (Phase 2)

24 Boundary Scan system (Phase 2)

Table 8: New Machines Proposed

As PCB manufacturing and its assembly are among the key elements of ESDM, it has been
recommended give an enhanced focus to it. Presently most of the electronic components are
available as SMDs, which also is the future, hence it is essential to have a reflow station with a
controller that is required in the assembly of PCBs with SMDs and PCBs can have TH components
which can be manually soldered. Almost all high-speed circuits use SMD components and it is
quite difficult to get the TH components in the market. In order to increase the component
manufacturing options of the facility, TC can assess the market demand at a later stage can plan
to install an SMT QFP Shooter with tray feeders. In addition to this, there may be a need to include
a 100x magnifier, conformal coating facility, stencil fabrication facility in the future (phase 2).

10.2 Testing Support

One of the areas where MSME vendors expressed concern was with regard to long lead-time and
higher expenses for EMI/EMC test currently available in the market. Based on interactions it was
quite clear that there is a need for EMI/EMC testing set up, which will enable MSMEs to
manufacture rated & certified products needed for the Defense/Aerospace industry with short lead
times and reasonable rates. Therefore as highlighted in the DPR revision, TC can focus on setting
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up testing facilities in the emerging areas of LED lighting to meet the present and future testing
needs?®.

Sr No Testing Facilities

1 LED Modules / Luminaries +
Photo goniometer with a container.
LM 79, 80; IS 10322;
IS 16102 (Part 1): 2012/ ;IEC 62560: 2011
IS 16102 (Part 2): 2012/ IEC 62612: 2013
IS 16103 (Part 1): 2012/ IEC 62031: 2008;
IS 16103 (Part 2): 2012/ IEC 62717: 2014 ;
IS 16108/ IEC 62471)
Battery testing (Lithium-lon battery for EV’s and Solar PV testing) (Phase 2)
HALT testing (Highly accelerated life testing ) (Phase 2)
Mobile Testing facility — for 4G /5G (Safety and SAAR Value Testing ) IS 13252 Part -1 (Phase
2)
IoT Test facility ( Bluetooth, Wireless, GPS, (WBG), IR, RF, ZIGBI) (Phase 2)
4K2K testing facility, HDMI, USB (Phase 2)
Laptop / Computer (IS 13252 Part -1 ,EN55024 ) (Phase 2)
UPS / Inverter testing (IEC 62040, IEC 62109, IS 16242) (Phase 2)
Table 9: Proposed Testing Facilities

gl bIN
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10.3 Training Support

The role of local support institutions and the upcoming technology Center is very dire in
addressing technology-related issues. Considering the fast-paced substituting nature of
technology, it is critical for the firms in the cluster to keep technical manpower trained in future
technologies.

Currently in the cluster, in the case of consumer electronics, a few gaps were observed during
the discussions. One of the gaps was insufficient knowledge about the manufacturing of new
products in the sector, insufficient knowledge of PCB assembly and components used in the latest
products in the segment. Another gap was the shortage of quality audit functions and machine
operators.

Upcoming TC can play an important role in imparting training to the industry. As we understand
that most of the manufacturers work under the guidelines given by OEM’s and are given
specifications to produce the products, training courses can be introduced to skill trainees which
will help them meet these guidelines. Following are the technical areas in which TC can initiate
new courses to meet the training needs of the Industry

o Embedded Systems and VLSI

e Industrial Automation and Process Control

e PCB Assembly, Testing & Repair, PCB Design, and Manufacturing

e General Electronics

Mechatronics and Robotics

Course Name Certifying/ Duration Pre-Requisite
Approving Body

Embedded Systems and VLSI Training

Post Graduate B E/B. Tech in Electronics and
1 Diploma in VLSI & MSME / PGDVE 2340 hrs Communication / Electrical and
Embedded System /14 " | Electronics/ Instrumentation or its
equivalent.

18 DPR for Bengaluru Technology centre
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Duration

Pre-Requisite

Advance embedded

Approving Body

Diploma or Graduate in Electronics,

Post Diploma in

68

MSME / PDIA&R /

2 MSME / AET / 60 780 hrs. .
technology Electrical,
3 Embedded systems 96 hrs. Diploma or Graduate in Engineering
Certificate Course in .
4 VLS Design NIELIT/ES/L5/024 80 hrs. Engineer
5 FPGA design engineer ESSC 300 hrs. Engineer (Computer/IT)
PG Diploma in
g | Electronic System NIELIT/EM/L8/015 | 840 hrs. | BE/MSc
Design and
Manufacturing
BE/BTech / 4-year BSc Engg
. . . /AMIE / DOEACC B Level) in IT/
7 PG Dlploma in Artificial CDAC PG 900 hrs. Computer Science / Electronics /
Intelligence Course e .
Telecommunications / Electrical /
Instrumentation
BE/BTech / 4-year BSc Engg / AMIE
. . i / DOEACC B Level) in IT / Computer
8 PG [_)lploma in Artificial C DAC PG-DloT 900 hrs. Science / Electronics /
Intelligence o
Telecommunications /
Electrical / Instrumentation
Advanced diploma in
Computer hardware MSME / ADCHNM Preferably B.Sc./DIPLOMA/
9 780 hrs. . .
and network /51 Degree Engineering Pass
management
o HSC, ITI (2 years), Diploma (any
10 | Audio video MSME / AV/ 66 460 hrs. field), Degree (any field).
11 | Hand held Products MSME /HHP /67 | 460 hrs. | oG T (2years), Diploma (any
field), Degree (any field).
Room air conditioner & ;
12 | home appliances MSME / RACHA / 610 hrs. HSC, ITI (2 years), Diploma (any

RACHA field), Degree (any field).
Industrial Automation and Process Control

Diploma (Electrical / Electronics

1 Industrial Automation 32 1560 hrs. | /Instrumentation
and Robotics / Mechanical / Production)
Master Certificate MSME / MCCAPC B.E/B.Tech in electrical
2 Course in Automation 780 hrs. - . .
/49 /instrumentation/electronics
and Process Control
3 PLC Programming 96 hrs. Diploma or Graduate in Engineering
4 SCADA 96 hrs. Diploma or Graduate in Engineering
5 | Diplomain Automation | e\ 11/Es/5/024 | 6 Months | ITI / Diploma / Engineer
& Control
6 Advanqed D|plome_1 n MSME 6 Months | Diploma / Engineer
Industrial Automation
Certification course in . .
7 HMI and DCS MSME 3 Months | ITI/ Diploma / Engineer
Certification course in
8 Hydraullc_s and MSME 3 Months | ITI/ Diploma / Engineer
Pneumatics for
Industrial automation
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Duration

Pre-Requisite

PCB Assembly, Testing & Repair , PCB design & manufacturing

PCB Design and
Manufacturing

MSME / PCBD /
58

1560 hrs.

10t Pass

Reflow Oven Soldering
Operator (Wave
Soldering Operator)

ESSC

200 hrs.

10th /12th Pass

PCB repair using
SMD/BGA rework
stations

3 months

Diploma / Engineer

IPC standards and
BBT & FSP Testing of
PCB

3 months

Diploma /Engineer

Electronic Circuit
simulation and PCB
Design & Verification
course using OrCAD
(OrCAD® PCB
Designer / OrCAD
PSpice Designer Plus

Certificate Course in
Electrical Equipment
Repairing and
Maintenance

General El

MSME/CCEERM
147

3 months

ectronics

780 hrs.

Diploma / Engineer

Diploma/degree in electrical
Engineering

Electrical Appliances
Technician

MSME/EAT/57

1560 hrs.

10t Pass

Electronics equipment
technician

MSME/EET/55

1560 hrs.

10t Pass

Component
Preparation Operator

ESSC

200 hrs.

10t /12t Pass

Cutting, Crimping and
Connector Assembly
Operator

ESSC

200 hrs.

12th Pass / ITI

6

Electronic Hardware
Design Engineer

ESSC

300 hrs.

Diploma / Engineer

7

Winding Operator

Post Diploma in

ESSC

200 hrs.

10th Pass / ITI

Mechatronics and Robotics Trainings

Diploma in (mech / prod. engineering

1 : MSME/PDIM/09 1560 hrs. | / electronics/ electrical/
Mechatronics . .
instrumentation).
Post Graduate Engineering (B.Tech. - mechanical,
2 Diploma in MSME/PGDIM/02 | 2340 hrs. | electrical/ electronic/ Instrumentation
Mechatronics or equivalent)
Master Certificate Diploma (electrical / electronic /
3 Course in MSME/MCCM/39 780 hrs. | instrumentation / mechanical /
Mechatronics production or equivalent)
4 | Mechanic NCVT 4160 hrs. | 10 Pass
Mechatronics
5 | rechnician NCVT 2 Years | 10" Pass
Mechatronics
Testing and Reliability Testing
1 | Bare Board Testing ESSC 240 hrs. | ITI/ Diploma

Operator

w
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Course Name Certifying/ Duration Pre-Requisite

Approving Body

Certificate Course in
EMI and EMC for

2 Electronics Product NIELIT/ES/L6/021 | 6 months | Engineer/ MSc
Design
Quality & Reliability
3 test for EIectncaI & 3 months | Diploma / Engineer
Electronic
Components
Combined PRODUCT
Environmental . .
4 Reliability Testing 3 months | Diploma / Engineer
CERT
Tool Room General Courses
Advance certificate MSME/AccTDCC/ | 12 months | |7 (Turner / Fitter / Machinist / Tool
1 course in tool design & .
33 & Die Maker)
cad cam
Advance certificate MSME/ACCTDM/ | 12months | 7 (Turner / Fitter / Machinist / Tool
2 course in tool & die )
34 & Die Maker)

manufacturing
Master certificate

Preferably Diploma (Mech.

3 course in CNC MSME/MCCCT/41 | 6 months Engineering or equivalent)
technology
4 Master certificate MSME/MCCTD/42 | 6 months Preferably Diploma (Mech.

course in tool design
Master certificate

Engineering or equivalent)

Preferably Diploma (Mech.
5 course in CAD/CAM MSME/MCCCC/38 | 6 months Engineering or equivalent)

Table 10: New Training Courses Proposed (As mentioned in the DPR Revision report)

The focus of the technology center should be on imparting training in such a way that the
technology Center becomes a renowned center for improving the overall skills of the workforce.
Apart from imparting training, the technology center should also focus on
e TC Bengaluru should join hands with the existing educational institutions in the nearby areas
and make the last year of their studies tuned to industry practices for making the pass-outs
“‘industry ready”. Most of the institutions have shown interest to get the students to undergo
customized training during the change of the semester. The TCs should fill in the role of
“finishing school” — through enhanced coverage of the syllabus. Since this will help the entire
industry — from OEMs to MSMEs - in reducing substantial indirect cost and time, industry
players have offered to come forward by providing TCs with the required support. This can be
achieved through a focus on the following things
o Total Quality Management
o Total Productivity Management including following pillars - Autonomous Maintenance;
Planned Maintenance; Quality Maintenance; Focused Improvement; Early Equipment
Management; Training and Education; Safety, Health, Environment; TPM in Administration
o IS0 certifications and its benefits
o 5S

Apart from introducing these new courses that should be introduced in the Technology center, it
is important for the technology center to prioritize the training courses, from the list of more than
30 training courses in the DPR, that should be introduced over the next one year till the time TC
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becomes completely operational. These courses have been prioritized based on the inputs

received during the cluster surveys.

Phase I: Immediate when

Phase II: 3to 6 months after TC

TC starts functioning
Electronics Mechanic

is operational

Diploma in Robotics &
Mechatronics

Phase lll: 1 year to 2 years after
TC is fully operational
Master Certificate Course In
Product Design

Audio Video

Advanced Diploma In CNC
Programming Techniques And
Practices.

Post Graduate Diploma In
Mechanical Product Design
Technology

Hand-Held Products

Post Diploma in CAD/CAM

Master Certificate Course In
Product Design

Room Air Conditioner &
Home Appliances

Embedded systems

Post Diploma In Product Design

PCB Design and
Manufacturing

Certificate Course in VLSI Design

Post Graduate Diploma In Tool
Design & Cad Cam

Electronic Circuit simulation
and PCB Design &
Verification course using
OrCAD (OrCAD® PCB

Advanced Diploma In Computer
Hardware And Network
Management

Post Diploma in Tool Design &
CAD/CAM

Certificate Course in
Electrical Equipment
Repairing and Maintenance

Master Certificate Course in
Automation and Process Control

Post Graduate Diploma in VLSI &
Embedded System

Electrical Appliances
Technician

SCADA

Advance Embedded Technology

Electronics Equipment
Technician

PLC Programming

FPGA Design Engineer

Component Preparation
Operator

Diploma in Automation & Control

PG Diploma in Electronic System
Design and Manufacturing

Cutting, Crimping and
Connector Assembly
Operator

Advanced Diploma in Industrial
Automation

PG Diploma in Artificial Intelligence

Electronic Hardware Design
Engineer

Certification course in HMI and
DCS

Post Diploma in Industrial
Automation and Robotics

Winding Operator

Certification course in Hydraulics
and Pneumatics for Industrial
automation

Master Certificate Course in
Mechatronics

Mechanic Mechatronics

Reflow Oven Soldering Operator
(Wave Soldering Operator)

Certificate Course in EMI and EMC
for Electronics Product Design

Technician Mechatronics

PCB repair using SMD/BGA
rework stations

Quality & Reliability test for
Electrical & Electronic
Components

Bare Board Testing
Operator

IPC standards and BBT & FSP
Testing of PCB

Combined Product Environmental
Reliability Testing (CERT)

Post Diploma in Mechatronics

Advance certificate course in tool
Design & CAD CAM

Post Graduate Diploma in
Mechatronics

Advance certificate course in Tool
& Die manufacturing

Course in CNC Technology

Master certificate course in Tool
design

Master Certificate Course in
CAD/CAM

Table 11: Phase wise course implementation

10.4 Other Cluster Development Activities
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10.4.1 Access to Market

To resolve the main issue of limited linkages, TC can support government institutions like MSME
DI and DIC in exposing the units to a wider market. TC can provide support in registering with all
the national and international EPC and PMC service providers. This will also expose the MSME
units to the end-user requirements that can motivate them to upgrade their capabilities
accordingly.

It is further recommended that TC organize exposure visits to MSMEs in ESDM and the general
engineering sector will make the manufacturers aware of the prevailing trends and modern
machinery. This exposure can help both TC Bengaluru and manufacturers to benefit immensely
from the existing setup.

10.4.2 Entrepreneurship Facilitation
Entrepreneurs’ Facilitation Cell can be established at TC Bengaluru to bridge the information gap

and provide services like

Basic documentation for UAM, GST

Digital learning

E-marketing

Providing information regarding government schemes through mailers and scheme
booklets

o Information on how to set up a new enterprise,

o Preparation of proposal for large OEMs.

10.4.3 Quality Control

As the majority of the units are without ISO Quality certifications, TC can act as the prime institute
to provide consultancy services to increase the awareness about ISO Quality systems and
implementing them in the MSME units. TC can undertake activities for increasing awareness
about the benefits of implementation of the Quality Systems among the MSME units. This will
help the units to qualify and fulfil prerequisites of the registrations with the organizations opening
larger markets for them.

O O O O

10.4.4 Productivity Control

Considering current manufacturing processes in the composite and machining clusters, there is
a lot of scope to introduce production improvement methods with the use of semi-automation aids.
TC can further offer consultancy services to study the existing practices and to suggest
appropriate methods for improving the productivity of the workforce. Further, wherever it is not
viable to introduce full-automation in the processes, TC can support in the implementation of
semi-automated processes. TC can also support the units in the implementation of robotic
technology in areas where regular welding is required.

10.4.5 Marketing Support

The marketing structure of the cluster is vertical and the majority of the MSMEs rely on the
principles for marketing. Since the general demand for electronic products is in high volumes,
there is an urgent need for joint marketing efforts within the cluster. Currently, each player adopts
different strategies to capture the market share. For instance, one competitor innovates while
another diversifies, thus intensifying the rivalry in the sector. Evolving technology and brand
loyalty, block entry of high volume of information in the cluster; buyers possess considerable
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product information that they tend to not share with the rivalries that lead to the creation of a
monopoly. In addition to the aforementioned, there are other challenges in the export market, like
pricing and currency fluctuations. However, to address the issue of marketing there should be a
comprehensive program on supply chain management of electronic sector products.

The cluster is in dire need of alternate marketing channels so that dependence on large firms
can be minimized. As a recommendation, the MSMEs should be encouraged to jointly market
their products with support from agencies, like NSIC or the proposed TC.

The efforts of cluster-level rivalries should be minimized by adopting a more consensus-based

approach on innovation and product diversification, wherein, TC can play an important role.

As mentioned earlier, evolving technology and brand loyalty, block new entries in the market. It
is in the same light that it is proposed to encourage and support increased cooperation among

cluster firms with respect to the knowledge sharing process, in order to break the monopoly of

specific firms in the cluster.

Defence/ Aerospace sectors offers tremendous potential for the engineering and ESDM units to
tap into. Owing to the scale and the stringent quality/ delivery conditions laid down by the
aerospace and defence OEMs, majority of the MSMEs don’t qualify as vendors/ suppliers
primarily because of the limited capacity and their background. TC on the other hand proposes
to have the requisite capacity to supply quality products as per specifications, however its
production capacity for end to end order execution would be limited. Coming together of the TC
and the MSMEs through a legally bound consortium/ SPV could be explored which would be a
win-win association with complementary strengths. The primary aim of the consortium will be to
take up job orders from the OEMs in the aerospace and defence sectors. The jobs accepted will
be managed by the consortium to account for the large volume, shorter delivery time
considerations.

It is also essential for the MSMEsS to be sensitized with regards to the government procurement
process and standards, to encourage them to be part of government procurement reservation

policy.
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11. Annexures

11.1 Annexure 1: Proposed Training Labs at Bengaluru TC

Proposed Training

Sub-Sections of Labs

Training Labs with sub-section
General Electronics Assembly (Non-
ESD Compliant)

Electronic Design - General Electronics Assembly — ESD

and manufacturing - Electronics Desi Complaint
Embedded systems: ectronics Design, - Digital Electronics Assembly — ESD
1 ; " | Assembly, Testing and .
PCB design and Repair Compliant
Manufacturing, - High-Frequency Electronics Assembly —
Electronic Assembly ESD Compliant
- Electronics Circuit Assembly — ROHS
Compliant
- PLC
- SCADA Terminals
- Application Interfaces

- Robotic Arm

PLC Lab
Computer Hardware

2 - HMl interface and programming setup
and software - DSC interface and programming setup
- Mi
Embedded Systems !croprocessors
L aborator - Microcontrollers
Y - Application Kits and loT Kits
- SMD Laboratory
- Wave Soldering Laboratory
3 Electronics Repairs PCB Design and - PCB Inspection and Rework Laboratory
and Maintenance Manufacturing Lab - PCB Design Lab
- Repair workshop for TV’s
- Repair workshop for Home appliances.
4 New: Hydraulics and | Hydraulics and - Hydraulics
Pneumatics Lab. Pneumatics Laboratory | - Pneumatics and Electro Pneumatics

Table 12: List of Proposed Labs

11.2 Annexure 2: List of Stakeholders Contacted
Sr.No Name Organization Cluster area Designation

Electronic City Industries S
1 Ms. Rama N S Association (ELCIA) Electronic City CEO
Electronic City Township . .
2 Ms. Asha Authority (ELCITA) Electronic City Sr. Admin
3 Mr. Venkatesh Hical Technologies Pvt Electronic City Execufuve Director
Ltd (technical)
Mr. Jai . . . :
f. Javeer Hical Technologies Pvt . Director - Business
4 Yashas Electronic City
o Ltd development
Shashikiran
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Sr. No Name Organization Cluster area Designation
Mr. M.R. Synthesis Winding S Director and past
. Elect t .
S Seetharam Technologies Pvt Ltd ectronic City president of ELCIA cluster
6 Mr. Anil Kumar | Nettur Technical Training Electronic Cit Senior General Manager -
NP Foundation (NTTF) y Skill development
Mr. R. Nettur Technical Training L Principal, NTTF,
7 . Electronic Cit
Ayyappan Foundation (NTTF) ety Bengaluru center
ELCIA Cluster — A
common facility center .
8 Mr. Ashok built under the MSME Electronic City GM of ELCIA Cluster
CDP scheme
. Di f
9 Mr. Sandeep. Unnathi CNC Peenya ESDM Pg:ﬁtc;r If:\]réi:tergletary °
G. Parvatikar technologies Pvt Ltd Industrial Cluster y .
Association
Mr. S . Peenya ESDM .
10 Ravishankar SNS Industries Industrial Cluster Operations Head
— . P ESDM .
11 Mr. Ajanish. V SNS Industries eenya} S Technical lead
Industrial Cluster
SLN Technologies Pvt
Ltd, ESDM unit for
Aerospace and Defense
Dr.R (Antenna control servo | Peenya ESDM . .
12 . Managing Director
Subramanyam, | systems for Industrial Cluster ging &1
Chandrayan-1: ISRO,
Black Box
manufacturer, etc.)
Mr. K. Venkata . Peenya ESDM C.h lef Executive, Systema
13 . Systema Aids . Aids and Founder
Subramanian Industrial Cluster
Member, CLIK
. Board Member Advisor,
Mr. Anil Kumar SLN Technolo.gles Pt Peenya ESDM India Electronics &
14 . Ltd, ESDM unit for . .
Muniswamy Aerospace and Defense Industrial Cluster Semiconductor
P ' Association (IESA)
Mr. Mohandas . Peenya ESDM MD & Past President CLIK
15 SPARR Electronics Ltd i
Ukkandath ! Industrial Cluster (2014-18)
Mr. Narayana Gemini Electro Peenya ESDM o
16 Prasad K V Corporation Industrial Cluster CEO, Gemini
Mr Shiv Prasad, | Electronic Relays India Peenya ESDM
17 . Manager
Pvt. Ltd Industrial Cluster
18 Mr. S PC Process Pvt Ltd- PCB | Peenya ESDM Managing Director
RadhaKrishnan | manufacturers Industrial Cluster ging
Karnataka Small Scale Raiaiinagar
19 Mr. R. Raju, Industries Association IndJqutria? Cluster
(KASSIA)
Mr. M. G Karnatf.ika SmaII-S(.:aIe Rajajinagar
20 Rajagopal Industries Association Industrial Cluster
lagopal, (KASSIA)
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Sr. No Name Organization Cluster area Designation
Center of Excellence -
21 I\R/l;mir?a;th (COE) & Innovation by ﬁ]?jjjgt?;?zgluster
' KASSIA.
22 I\P/Iar‘;[ill\/lahendra Fanuc India Pvt Ltd. Electronic City National head
Mr. Sriram . . C '
23 Kumar Fanuc India Pvt Ltd. Electronic City Communication Officer
24 Mr. Jayesh Velankani Electronic City
Dubey,
Mr. Mayank . .
25 Kumar Singh Velankani Electronic City
Mr. Adi .
26 r. Adityanag Sensara Technologies CEO
Nagesh
India Electronics &
27 Ms. Sharda Semiconductor
Association (IESA)
28 Mr. Sudhakar MSME DI Director
Mr. Ramesh N Peenya ESDM
2 M h . E
9 Shastry agnatec Industrial Cluster CEO
Mrs. Lakshmi Peenya ESDM
30 Magnatech . COO
Shastry 9 Industrial Cluster
Mr. Sailesh N. EM Electronics Private .
31 Tukaye Limited Marketing Manager
32 Mr. Raju APEX Hi Tech Institute Assistant Director
Kannam
Mrs. Hema Consor_tlum for Electronic Peenya ESDM .
33 - Industries of Karnataka . President
Malini Industrial Cluster
(CLIK)
34 Mr. Narayana Gemini Electro Peenya ESDM CEO
Prasad KV Corporation Industrial Cluster
Mr. Ajay Kumar | Ajay Sensors & Peenya ESDM
35 MV Instruments Industrial Cluster Partner
36 Mr. Madhav R Electronic Relays India Peenya ESDM DGM
Badsheshi Pvt. Ltd Industrial Cluster
Mrs. Mamatha Electronic City Industries . .
37 BE Association (ELCIA) Electronic City Sr. Admin. Manager
Mr. Kumar A .
38 VELANKANI Electronic City GM
Narayan
Mr. A L .
39 r. Anand VELANKANI Electronic City Senior Manager
Jagannathan
40 Mrs. Neena T Hical Electronic City Sr. VP-Quality
41 Mr. Suresha S Hical Electronic City Sr. Manager
42 Mr. Bharat Sensara Technologies CEO
Mohan
43 Mr.S G Karrlmataka- H-ybrld Micro CEO & Director
Raghavan Devices Limited
44 Mr. Ajit Kudale | Tejas Networks Director
45 Mr. Shiju A Tejas Networks Head-Production
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Sr. No Name Organization Cluster area Designation
. .| Tata Consulting
4 Mr. Satyajit R . o M
6 r. Satyajit Rai Engineers Limited G
Mr. Sanjoy Tata Consulting
47 . o M
Sanyal Engineers Limited G
Mr. Rajesh Indla_ Electronics & .
48 Ram Mishra Semiconductor President
Association (IESA)
India Electronics &
49 Ms. Suriya Kala | Semiconductor DGM
Association (IESA)
Mr. B.N Laghu Udyog Bharti . .
50 Srinivasan (LUB) Vice president of LUB

Table 13: List of Stakeholders
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11.3 Annexure 3: Manufacturing Process flow

Surface Mount Process Flow:

Surface Mount Process Flow

m Quality Check Common Check Point
Surface
/ N

Mounting

Bare PCB Inspection [ *Green Mask Defect } + Temperature

Axial/Radial fys *Humidity
Mounting Solder Paste * Solder Paste Mixing \ 5D Precaution J
Printing """ |+ paste Printing Parameter | —
pCB *X-Ray for Inspection
*BGA Rework station
As?bly L
PCB :
Testing E NG - Repair OK
t | Small/Big Chip * Machine program
FIM Panel ' ComponentPlacement [ | * Component Loading
Assembly
#al S Visua.l
Assembly Inspection

NG - Repair OK

Reflow Oven

¥

\ 4

[ * Temperature Profile ]

Reliability Visual
ﬁ o Inspection
BSR .
Dispatch %o 3D AutoOptica [ *3D AOI Program ]

Inspection

Figure 9:Block Diagram of Surface Mount Process Flow
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PCB Assembly & Testing Process Flow:

Common Check Point

« ESD Precaution
+ Leakage Voltage / Current
* Solder Gun Temperature

FPD Mfg.Process .
PCB Assembly & Testing Process Flow
Surface -
Mounting @ Quality Check
" Component «Com :
i =1 | TTTFETET Leeeaas . ponent Loading
Axial/Radial Insertion [
Mounting
;] Visual
Assembly Inspection
PCB E NG — Repair OK
Testing N R . * Machine Setting
A Wave Soldering  [s====== Fluxi
* Fluxing Process
FIM Panel .,
Assembly
’, Solder Touch Up
Final ‘
Assembly Functional Input/ | _ | [ * Visual Inspection
.’ Output Test
% PCB Packing
Reliability ’
Test For Final Assy.
BSR
Dispatch

Figure 10:Block Diagram PCB Assembly and Testing Process Flow

The key points that are to be considered during the processes is ESD protection for operators,
ESD bins for component storage and handling, Wave soldering temperature control and
profile, flux density measurements, Operator training and work instruction sheets, Leakage
Voltage and Leakage current, Earthing for conveyor/instruments and ESD should be separate,

Soldering iron tip temp and grounding.
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11.4 Annexure 4: Cluster Prioritization Matrix

Prioritization of Geographical industrial Clusters in Bengaluru District (Karnataka) dedicated to or with significant presence of ESDM

Cluster Attractiveness (CA) for the TC

Cluster Strategic fit of: Cluster No. of Presence | Presence of | Distance | Cluster

Attractiveness 1. Cluster business | Issues/demands MSMEs in | of key Support | (in km) engagement

Parameters areas with TC of interest for TC | ESDM Technical | Institutions | from TC | relevancyto TC
focus areas: (Olo Institutions | (Industry (O/o MSME- DI CA
Avionics, Robotics MSME-DI Association, Bangalore Score
& Medical Bangalore Banks etc) Feedback) (%)
Equipment’s; & subjective
2. Cluster feedback)
promotion of agro
& rural

technologies

Subjective Score | Total score=30 Total score=15 T. T. T. score=02 | T. Total score=30

Not Relevant : Not Relevant : .score=15 | score=03 | Not score=5 | Not Relevant

0-10 0-05 Low: O- |Low: 1 Strong:1 Far:01- | 0-10

Relevant : Relevant : |03 Med: 2 Strong 02 Relevant

11-20 06-10 Med: 04- | High: 3 2 Avg. :03 | 11-20

Highly Relevant: Highly Relevant: 07 Near:05 | Highly Relevant:

21-3 11-20 High: 08- 21-30

10

Sl. 1) (2) (3) (4) (5) (6) (7) (8) )
No.
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A Bangalore
Urban

1 Electronic
City

2 Peenya
Industrial 20 15 7 2 2 3 20 69%
Complex

3 EPIP-White
Field

4 Rajaji Nagar
Industrial 0 0 0 2 2 3 0 7%
Estate

B Bangalore
Rural

5 KIADB
Industrial
Area-
Devanahalli

30 20 8 3 2 1 30 94%

5 0 0 2 2 1 0 10%

15 10 3 1 1 5 20 55%
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Based on the outcome reflected in the Cluster Prioritization matrix, following 3 (three) ESDM
clusters of Bengaluru (existing & virtual) were broadly prioritized for the new TC, in the order

Prioritized ESDM

Clusters for Bangalore

Electronic City

of their descending Cluster Attractiveness (CA) score:

RENETS

As on date, it is the only dedicated Electronic cluster in Karnataka. It has

a good mixture of Large Enterprises and MSMEs, working on advanced
electronic applications relevant to avionics, medical systems, rural
technologies etc. Necessary support institutions, viz., industry
association, technical institutions, banks etc are well present.

The cluster has a CFC covering a majority of processes that a concept
or an idea requires to undergo in order to make it a ready product,
besides supporting small volume production. However, its capacity in
extending functional testing and other services is limited, which provides
significant commercial scope of engagement for the new TC through
mutual collaboration. Also, the cluster has an ongoing demand for
technically skilled manpower.

Peenya Industrial
Complex

Itis MSME dominated industrial complex catering to multiple
manufacturing sub-sectors like Engineering, Electronics, Electrical
machineries-like CNC etc, providing significant business scope for the
new TC to extend its range of service offers to MSMESs, especially in
terms of Calibration & Testing, and Training. Further, the electronic units
spread around this area, including Rajajinagar Industrial Area, are
expected to consolidate into a formal ESDM cluster under the aegis of
Clik, in a period of approximately 3 years at Doddaballapur Industrial
Park, which is approximately 20 km from the TC.

KIADB Industrial Area-
Devanahalli

It's a Green field project under development, dominated by large
enterprises with huge upcoming opportunities in avionics and other
allied ESDM areas, which is billed as the next sunrise sector. Significant
demand on an ongoing basis is expected in the cluster for technically
skilled manpower and hence strong business potential for the TC in
context of extending its training programs. Demand for Testing &
calibration is also expected to be high.
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