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Preface

The GCovernment cf India constituted a Committee under the
chairmanship of Dr. Homi J. Bhabha in 19€3, to make. an ove.rall assessmtent
of the requirements of electronic components and equipment in the coun r):i
to survev the existing and potential sources of supply and to recommetn
measures for the planned development of electronics so th.at ,th? coun}l;)’
could become self-sufficient in this field in the shortest .p0551ble time. '.rle
Report of the Bhabha Committee was submitted to Covenmtent.m early
1965. The Report contained the following major recommendations :
(i) Components form the crux of the electronics industry, and should
be manufactured in the country as quickly as possible; .
(ii) in the field of general purpose components, manufacture n:
quantity is desirable both to secure the economies of scale oi
manufacture, as also to ensure that research and development
facilities could be set up in the manufacturfhg units to keep them
ai)reust of advances in technology which are .extremely rapid in

this very dynamic industry; _ |

(iii) equipment (as opposed to components), lends itself to manufac-
ture on a smaller scale and the manufacture of equipment could,
therefore, be organised in this manner;

(iv) for immediate requirements, equipment will have to be mostly
imported or assembled from imported components;

(v) equipment required after about five years and later should be
qualitatively identified and developed in the country with a view
to production and issue to users at the appropriate time;

(vi) in certain fields, foreign collaboration should be sought for imme-
diate development; but, from the beginning, Indian scientists and
engineers should engage themselves in further developing and
elaborating the technologies acquired under licence or otherwise
from abroad;

(vii) in the field of components, etc., from the beginning, there should
be standardisation with a view to manufacturing in quantity cer-

tain “preferred” types of components;
about Rs. 1,600 crores worth of equipment would be required in
the ten year period, from 1966 to 1975; ultimately, the value of
annual production would be of the order of Rs. 200 crores; for es-
tablishing an industry of this size, a total of, approximately, Rs. 170
crores of investment would be needed over the ten year period.
Government accepted all the recommendations made by the Bhabha
Committee. For advising Government in the implementation of the recom-
mendations of the Bhabha Committee, an Electronics Committee was appoint-
ed under the chairmanship of Dr. V. A. Sarabhai in June 1966. This Com-
mittee was charged with the following responsibility :

“To take account of the most urgent needs for the rapid develop-

-

(viii)
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ment of electronics, keep track of the research being done in design
and development and give guidance and direction, where necessary,
identify sectors where indigenous production could be built up, and
promote the speedy building up of such capacity”.

In March _1970. a National Conference on Electronics was organised
by the Government at Tata Institute of Fundamental Research in Bombay.
It was attended by engineers, technologists, administrators and those in the
management from Government, public and private sector industry, laborato-
ries, research and development establishments, etc. A_wide variety of sub-
jects were discussed at this conference. Views expressed in the conference

“indicated that though the electronics industry had progressed satisfactorily

in several areas in the previous three to four years, there were other areas
in which progress was much less than what was needed or had been envisag-
ed in the Bhabha Committee Report. In the field of consumer electronics
(largely for entertainment), and in certain other areas, production was higher
than that envisaged by the Bhabha Committee. However, in the field of
defence and telecommunication equipment, there appeared to be need for
achieving a much greater amount of self-sufficiency and self-reliance.
Recognising the importance of developing an integrated and self-
reliant electronics industry in the country, and the need for rapid progress
in this regard, Government constituted a separate Department of Electronics

- with effect from June 26, 1970. In February 1971, the Government constituted

the Electronics Commission.

In the resolution setting up the Electronics Commission, it is stated:
“Government attaches the highest importance to the development of
an integrated and self-reliant electronics industry in the country,
as rapidly as possible. Electronics occupies a key position in modern
science and technology. It has a vital role to play. in the fields of
atomic energy, communications, defence, education, entertainment
and space technology. It is assuming increasing importance in the
monitoring and control of production processes in the engineering,
chemical and metallurgical industries. Because of its dynamic cha-
racter, its pervasive nature and its significant impact on science, in-
dustry and society, electronics is today in the vanguard of techno-
logical progress. Technological progress and obsolescence are both
very rapid in this field. An intensive promotional effort relating to
both ‘production, and research and development is, therefore, essen-
tial to ensure a rapid growth of self-confidence and of ‘indigenous
capabilities”.

The Electronics Commission has been charged with full responsibility
to review the entire field of electronics with regard to research, development
and industrial operations, with full authority to formulate policy in this field
and to direct implementation, on sound technical and economic principles,
of all measures both promotional and regulatory that are necessary for the
country to attain self-reliance in the shortest possible time and in the best

possible manner.
The Bhabha Committee Report was the first detailed analysis in the

Indian context, of a sophisticated and fast changing areas of science, tech-
nology and industry. The Report had looked into questions relating to
materials, components, equipment and systems; it had also covered problems
relating to investment, production, employment and know-how. At the time
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the Electronics Commission was set up in February 1971, this was the only
detailed analysis available to plan for the growth of the electronics industry.
It was, however, recognised by the Electronics Commission that the Bhabha
Committee Report was prepared during the years 1963-65. The rate of
change in the field of electronics was so significant that major areas, where
revolutionary developments had taken place by 1971, such as solid state elec-
tronics and computers, had been dealt with in a rather tentative and prelimi-
nary way in the Bhabha Committee Report. At the National Conference on
Electronics held in 1970, it had also been brought out that many of the num-
bers given in the Bhabha Committee Report needed reconsideration from the
view point of being accepted as realistic figures for production and purchase,
based on approved financial provisions. It was, therefore, recognised that
whilst the Bhabha Committee Report could be accepted as an initial docu-
ment for starting on the work assigned to the Electronics Commission, there
would have to be significant re-analyses from the view point of planning for
the electronics industry during the 1970s and 1980s.

Recognising the importance of accurate and timely information, for
macro- and micro-level planning, and for critical, in-depth techno-econo-
mic analyses,” the Electronics Commission decided to set up an Information,
Planning and Analysis Group (IPAG), with the mandate to provide informa-
tion required by the Electronics Commission for its decision making, as well
as to disseminate information to laboratories, industries, entrepreneurs and
all concerned with the growth of the electronics industry. Over the past four
years, under instructions from the Electronics Commission, IPAG has set up
a large number of expert technical panels to examine, in depth, various speci-
fied fields of electronics. These panels were composed of experts from Gov-
ernment, industry, academic institutions, research and development labora-
tories, etc. They were asked to assess the current status of the particular

* field in terms of investment, licensed and installed capacity, production, tech-

nology, cost of production, exports, etc., and to provide forecasts concerning
all of these matters over the Fifth Plan period (1974-79) and in perspective
into the Sixth Plan period (1979-84). Staff members of IPAG have also car-
ried out in-depth analyses of specific aspects. A regular monthly journal,
“Electronics—Information & Planning” has been under publication since
October 1973 in which the IPAG Analysis Reports and the reports of the
various Expert Panels in summary form are published.

Apart from the above, a consolidated report on Telecommunication and
Electronics Industry was prepared during 1972-73 and submitted to the Plan-
ning Commission. This report was prepared by a Task Force set up by the
Planning Commission, at the instance of the Steering Group on Engineering
Industries which was self concerned with the broad area of formulating poli-
cies and programmes relating to the development of engineering industries
during the Fifth Plan period. The Task Force on Telecommunication and
Electronics Industry worked through eight Working Groups in the following
areas:

(a) Consumer electronics
(b) Mass communication
(c) Telecommunications
~ (d) Aerospace electronics & communication
(e) Radar and defence systems
() Computers, controls and industrial electronics

iii
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(g) Instruments and instrumentation

(h) Components and materials. _
IPAG provided the analytical and secretarial support for these Working
Groups, and was responsible for the final preparation of the Task Force
Report. This Report formed: the basis for discussions between the Depart-
ment of Electronics, Planning Commission and Ministry of Finance concern-
ing the Fifth Five Year Plan for Telecommunication and Electronics. On
account of restraints on resources, the final plan allocations were different
from the figures recommended by the Task Force.

The Estimates Committee of Parliament which examined the Depart-
ment of .Electronics during 197374 had strongly recommended that a conso-
lidated document should be brought out concerning the current status of this
field in the country and plans covering the Fifth and Sixth Plan ‘periods. The
Informal Consultative Committee of Parliament for the Department of Elec-
tronics had also emphasised the need for this. IPAG was entrusted with this
task and has produced a document by integrating the reports submitted by
various technical panels, the analysis reports prepared by various IPAG staff
members and the Report of the Task Force on Telecommunication and Elec-
tronics Industry submitted to the Planning Commission. After integrating
all of this material, the relevant parts were submitted for comments to con-
cerned Ministries and Departments in the Government of India and to a
wide spectrum of knowledgeable persons in the electronics community of
the country. After taking into account all the comments received, IPAG has
finally produced this document entitled “Perspective Report on Electronics
in India”. ' '

It is essential to point out certain basic features inherent in any such
document. - The figures given in this report are the best available at present,
but they must be regarded as only indicative figures and subject to chgnges.
In this connection, one has only to recall that, in the case of the Bhabha
Committee Report, it was felt at the National Conference on Electronics held
in 1970 that the numbers indicated in many areas were those one would
have liked to hope for, but which could not be implemented in the absence
of financial provisions for purchase by the end user or for investment to pro-
duce these. We have also to bear in mind the fact that we are at present
in a highly complex and unstable economic situation involving inflationary
pressures within the country and highly competitive demands on the economy
from many priority sectors; with inflationary and recessionary tendencies
abroad with a continually increasing pricing for energy and many raw-
materials, industrial products and know-how; with fluctuations caused by
situations outside the control of individual countries or governments, such
as natural calamities, effects of hostilities at various locations in the world,
etc. All these factors tend to ultimately affect national priorities, invest-
ments available, buying power of individual consumers as well as that of
the Covernment as a whole for public purposes, etc. Electronics is an area
which couples intimately with defence, atomic energy and space program-
mes, telecommunications, mass communications and the large consumer areas
of entertainment. It is therefore, very sensitive to changes of priorities in
these various sectors. -

In spite of all this, it is still felt that it is important to have a consoli-
dated document in which effort that has gone into the extensive collection
of information and vast amount of analytical work done over the past four

iv



Preface

years, could be brought together at one place. This is the essential purpose
of this Report. .

It must also be emphasised that this is not a document which lays
down government policies over the entire field of electronics. The Fifth
Five Year Plan for Telecommunication and Electronics accepted by the Plan-
ning Commission and Ministry of Finance, figures as a basic element in this
Report. But Government policies relate not only to the Plan in its bare essen-
tials, but also to other aspects such as availability of foreign exchange, policies
towards large houces or foreign collaboration, export policies, etc. It is obvi-
ous that Government policies and decisions relating to a fast changing indus-
try like electronics, cannot be decided for the entire field in one go. These
decisions are taken with respect to individual elements of this vast field, in
consultation with all other Government bodies concerned with the different
facets of that one element, but in taking these decisions Government is no
doubt guided by the totality of the picture of the field of electronics and its
applications as covered in this Report. And that is the value of such a report
apart from its intrinsic merits.

The Electronics Commission is grateful to Dr. N. Seshagiri, Director,
IPAG and his colleagues who have put in considerable effort to produce this
Report; as also to the officers of the Department of Electronics and the many
technical experts and others connected with the electronics industry who
have given of their time and energy in participating in various panels, com-
mittees and meetings to arrive at optimal national solutions in this area.

/‘7 gdzbm

M. G. K. MEexox
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125-127
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Index

Cost estimates
INSAT Plan
Mass communication
IPAG
IPAG panel reports
1PAG reports
Imports
ETIDC
Process control instruments
Telecommunication equipment

~ India Meteorological Department

See
IMD

Indian National Satellite N
See .
INSAT

Indian Space Research Organisation
See

ISRO
Indigenous capabilities

Instruments
Process control instruments
Space communication
Indigenous manufacturing
Defence electronic equipment
Mining electronics
Process control instruments
Induction heating
Industrial drives
Classification
Current status _
Gaps in technology
Guidelines
Requirements

Information, Planning and Analysis Group

See
IPAG
Installed capacity
Semiconductor devices
Instruments
Classification
Current status
Fifth Plan
Gaps in technology
Guidelines
Indigenous capabilities
Investments
Output
Output projection
R&D

R&D Policy Seminar, 1973, New Delhi

Requirements
Ten-year profile

127

84

42

667
667-671

648-652
277-279
154

388-390
289-292
127-138

/634-636

333

280-283, 295-296
327-330

305-323

306-309

.317-318

318-323
318-323
308-317

461-467 .
97-98, 379-411
380-385
385-397
98, 409
399-404
404-408
388-390
98, 408-411
387

98

390-397
46-47
397-399
97-98
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International communication
Investment pattern
Electronics Committee Report 1966 .
Investments
Computers
Consumer electronics
Control equipment
Electromechanical components
Electronics materials -
Instruments
Mass communication
Medical electronic equipment
Medical electronics
Navigational aids
Process control instruments
Radio communication
Semiconductor devices
. Servo mechanisms
Telecommunication
Telecommunication equipment
Telecontrol
Telemetry
Japan
Electronics industry
Licences (ownership)
Radio receivers
TV receivers
Licensing
Computers
Estimates Committee Report 1973-74
National Conference on Electronics, 1970, Bombay
Loudspeakers
Magnetic heads
Magnetic tapes
Manpower
Brain drain
Current status
Electronics Committee Report 1966
Fifth Plan
Health services
Medical electronics
Public sector
Sixth Plan
Training programmes
UK
USA
Mass communication
Current status
Fifth Plan
Guidelines
INSAT plan
Investments
Output projection

183-187
10

90, 251-253
149

92-93
543-544
570-571
98, 408-411
84, 118-119
368-369

96

88

302-304

g8

474
265-266

87

180-183

88

88

75

140
143

240-246
68-69

22:25
475-505
475-505
475-505
655-665

665

662

6

659-661

353

364, 377-378
659

655-661
663-665
£56-657
658-659
82-84, 105-138
105-107

83

115, 117-118
84

84, 118-119
84
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Index

Requirements
Technological trends
Ten-year profile
Medical electronic equipment
Classification
Current status
Exports
Gaps in technology
Guidelines
Imports
Investments
"~ Output
R&D
Requirements
Technological trends
Testing centres
Medical electronics
Current status
Guidelines *
Investments .
Manpower
Requirements
Sixth Plan
Ten-year profile
Metals and alloys

Applications
Requirements

Specifications

, » Micro electronics
Natijonal Conference on Electronics, 1970, Bombay

Microphones
Microwave components
Classification
Current status
Gaps in technology
Guidelines
R&D Policy Seminar, 1973, New Delhi
Requirements '
Mining electronics
Current status
Guidelines
Indigenous manufacturing
Requirements
NACE
National Advisory Committee on Electronics
See
NACE-
National Automation and Control Agency
National Conference on Electronics, Bombay, 1970
Computers
Electronics materials
Foreign collaboration
Licensing

108-111, 112-117
107-108

82-84

348-378

'348-352
-352-360

360

363-365
367-368

360

368-369

354

355-359
360-363
365-367
369-376
94-97, 348-378
352-360
367-368

96

364, 377-378
95

96

9497
559-616

575-582
575-582

575-582

37-38
475-505
505-514
505-507
509-510
510-514
510-514
50-52
507-509
330-334
330-333
333-334
333
330-333
62-63

301, 304
20-39 N
34-37

32-34

25-27

22-25
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Index

Micro-electronics
R&D
Small scale sector
TV receivers
Nationa! Radar Council

National Seminar on R&D Policy, 1973, New Delhi

See

R&D Policy Seminar, 1973, New Delhi

Navigational aids
Investments
Output projection

Navigational aids (civil aviation)

Current status

Fifth Plan

R&D

Requirements
Navigaiional aids (maritime)

Current status

Guidelines

Requirements
Navigational equipment

R&D Policy Seminar, 1973, New Delhi

Numerical control
Current status
Gaps in technology
Guidelines
Requirements

-Output

Computers
Consumer electronics

Electromechanical components

Electronic components
Electronics materials
Electron tubes

Instruments

Medical electronic equipment
Passive components

Process control instruments
Radio receivers
Semiconductor devices

TV receivers

Telecommunication equipment

Output projection
Computers
Control equipment
Electromnic components -
Instruments
Mass communication
Navigational aids
Piocess control instruments
Radio communications
Telecommunication
Telecontrol

37-38
27-29
30-31
38-39
63-64

88, 196-204
88

88

196-199
197

198

197-199
197
200-204
201-202

$202-204

201-202, 204

52-53
323-327
324-325
325-327
325-327
324-325

211-212
139

516

99
570-571,
413-414
387

354
476, 478-479
280
141-142
427-434
143
153-154

90, 251-253
92-93

101

98

84

88

302-304

88

87

88
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Index

Telemetry 88
Overseas communication : 183-187
Passive components : 475-505

Capital equipment 501-503 -

Current status 475-485

Gaps in technology 488-489

Guidelines 489-505

Investments <05

Output 476, 478-479

: R&D 489-505

R&D Policy Seminar, 1973, New Delhi 57-58

‘Requirements 485-488
Plastics . 559-616

Applications : 602-609

Requirements 602-609

Specifications 602-609
Pollution detection & control instruments : 334-341

Current status 336-338

Guidelines - 338-341

Requirements" 335-336
Printed circuit boards 544-551

Capital equipment ' 548-551

Current status ' 544-545

Requirements 545-548
Process control instruments 266-304

Classification 267-276

Current status 279-289

Gaps in technology ‘ T 289-294

,» Guidelines ‘ 294-302.
" Imports _ 277-2719

Indigenous capabilities 289-292

Indigenous manufacturing 280-283, 295-296

Investments 302-304

Output ; 280

Output projection 302-304

R&D 283-289, 303

Requirements _ 276-279
Production planning

Telecommunication equipment 173-183
Professional equipment

Estimates Committee Report 1973-74 66
Public sector '

Manpower 659
Public sector units

Defence electronics 634-636
R&D

Defence electronic equipment 636-637

Electronics Committee Report 1966 11

Electron tubes 414-415, 424-426

Estimates Committee Report 1973-74 67-68

Instruments 390-397

Medical electronic equipment 355-359

National Conference on Electronics, 1970, Bombay 27-29
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Judex

Navigational aids (civil aviation)
Passive components
Process control instruments
Semiconductor devices
Teleccmmunication equipment

R&D Policy Seminar, 1973, New Delhi
Antennae
Computer peripherals -
Consumer electronics
Data processing systems
Electronic components
Electronics materials

. Electronic switches
Electron optics
Instruments
Microwave components
Navigational equipment

- Passive components
Radar
Radio broadcasting
Relays

. Servo components
Sonar
Television broadcasting
Tools

Radars
IMD .
ISRO
R&D Policy Seminar, 1973, New Delhi
Requirements
Space (Department of)

-Radio broadcasting

R&D Policy Seminar, 1973, New Delhi
Radio communication
Current status
Guidelines
" Investments
Output projection
Requirements
Radio receivers
Electronics Committee Report 1966
Licences (ownership)
Output
Requirements
Raw materials
_Electron tubes
Servo mechanisms
Relays
R&D Policy Seminar, 1973, New Delhi
Specifications
Reliability
Requirements
Agri-electronic instruments

197-199
489-505
283-289, 303
434-436
155
42-59
50-52
54-55
44-45
43-44
58-59
47-50
55-56
58-59
46-47
50-52
52-53
57-58
54
44-45
55-56
56
53-54
45-46
56
204-207
204-205

207

54
205
206-207

_ 44-45

88, 187-193
188
190-193 .
88

88

188-190

9

140
141-142
144

415

260-262

518, 535-536
55-56
535-536
629-631

343-344
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Index

[

Computer peripheral equipment
Consumer electronics
Control equipment
DC micromotors
Defence electronic equipment
Diclectric heating
Electromechanical components
Electronic components
Electronics materials
Electron tubes
Industrial drives
Mass communications
Medical electronic equipment
Medical electronics
Metals and alloys
Microwave components
Mining electronics
Navigational aids (civil aviation)
Navigational aids (maritime)
Numerical control
Passive components
Pollution detection & control instruments
Printed circuit boards
Process control instruments
Radars
Radio communication
Radio receivers
Semiconductor devices
Servo mechanisms
Space communication
TV receivers
Telecommunication
Telecommunication equipment
Telecontrol
Telemetry
Requirements 1965-75
Electronics Committee Report 1966
Resistors
SEEPZ
SITE
Santacruz Electronics Export Processing Zone
See :
SEEPZ
Satellite Instructional Television Experiment
See
SITE
Semiconductor Complex
Semiconductor devices
Current status
Gaps in technology
Guidelines
Indigenous capability
Installed capacity

89
144146
92

552
633-634
327 _
520-522
100

559, 567-568, 575-616
415-418
309-317
108-111, 112-117
360-363
95
575-582
507-509
330-333
197
201-202, 204
324325
485-488
335-336
545-548
276-279
205
188-190
144
460-461
257-258
125-127
145

86
155-168
196

196

4
475-505
645-646
121-122

472-473
427-474
428-436
461-467
468-474
461-467
461-467
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Index

Investments

OQutput

R&D

Requirements

Technological trends
Servo components

R&D Policy Seminar, 1973, New Delhi
Servo mechanisms

Classification

Current status

Guidelines

Investments

Raw materials .

Requirements
Sixth Plan

Computer peripheral equipment

Computers '

Control equipment

Electronic components

Electronics industry

Electronics materials

Manpower

Medical electronics
Small scale sector

National Conftrence on Electronics, 1970 Bombay
Sonar he

R&D Policy Semmar, 1973, New Delhi
Space Communication

Current status

Guidelines

Indigenous capabilities

Requirements

Technological trends
Specifications

Connectors

‘Metals and alloys

Relays

Switches
Standardisation

Computers
Current status
Electromechanical components
Guidelines

Stylii

Switches
Specifications

TV receivers
Licences (ownership)
National Conference on Electronics, 1970 Bombay
Output
Requirements

Task force on Electronics & Telecommunication,
Planning Commission

474

427434
434.436
460-461
436-459

56 .
255-266

. 256-257

257.258
263.265
265-266
260-262

- 257-258

225

224, 226
93-94
102

81

103
659-661
9%

30-31

53-54

119-138
119-122, 129-138
127-128

127-138

125-127
122-125, 129-138

524-534
575-582
535-536
537-543
103-104, 617-622,
631-632

246-251
618-619
520-543
620-622
475-505
519, 537-543
537-543

143
38-39
143
145

676-678
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(R4

Technological trends
Electron tubes
Mass communication
Medical electronic equipment
Semiconductor devices
Space communication
Technology Development Council
Telecommunication
Investments
Output projection
Requirements
Ten-year profile
Telecommunication equipment
Current status
Guidelines
Imports
Investments
Output
Production planning
R&D
Requirements
Telecommunication traffic
Telecontrol
Current status
Investments
Output projection .
Requirements o
Telemetry
~ Current status
Investments
Output projection
Requirements
Teleprinters
Television broadcasting

R&D Policy Seminar, l973,vNew Delhi

Ten-year profile
Computers
Control equipment
Electronic components
Electronics industry
Electronics materials
General facilities
nstruments
Mass communication
Medical electronics
Telecommunication
Testing centres

Current status

Fifth Plan

Medical electronic equipment
Tooling facilities

See

Tools .

418

107-108 -
365-367
436-459
122-125, 129-138
60-62, 686-689
¥6-88, 151-183
87

87

86

86-88
153-183

153

169-173
154
180-183
153-154
173-183

155
155-168
163187

88, 193-196
193-195

88

88

196

88, 193-196
193-195

88

88

196
230-234

45-46
88-91, 218-225

91-94
98-102

" 79-104

102-103
103-104
97-98
82-84
94-97
86-88

103-104, 617, 622-629,

631-632
622-624
626-629
369-376
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Tools .

R&D Policy Seminar, 1973, New Delhi

Transformers

UK
Manpower

USA «
Manpower

Ultrapure materials
Applications ‘
Requirements
Specifications

e

56
475-505

656-657

658-659
559-616
582-588
582-588
582-588



