Expression of Interest (EoI)
Proposal seeking EoI for the technologies under development
Issued by
CSIR - CENTRAL ELECTRONICS ENGINEERING RESEARCH INSTITUTE
A premier R&D institute under Council of Scientific and Industrial Research (CSIR), Govt. of India
Pilani – 333031
Rajasthan (INDIA)
www.ceeri.res.in
+91-1596-252409
0

Contents
Brief Introduction of CSIR-CEERI......................................................................................................... 2
Available technologies within the scope of this EoI ............................................................................... 3
Inputs required for submitting the EoI .................................................................................................... 4
Contact Person: ....................................................................................................................................... 4

1

Brief Introduction of CSIR-CEERI
CSIR - Central Electronics and Engineering Research Institute (CSIR-CEERI) is a premier research
and development institute under Council of Scientific and Industrial Research (CSIR), Govt. of India.
CSIR-CEERI has made a significant impact on electronics and allied engineering, especially with
regards to Microwave Devices, Sensor Technologies, VLSI Design, and Embedded Systems.
Over the past decades, CSIR-CEERI created several important technologies for catering to various
national demands, including the following:
1. Microelectronic hybrid circuits for INSAT and SROSS satellites
2. The first metal oxide semiconductor Large Scale Integrated Circuits or LSI Chip, the 16-bit
processor chip, the first ASIC chip that was used in the digital telephone exchanges of M/s CDoT
3. ASIP design was implemented for text-to-speech synthesis in Hindi
4. The development of an equivalent microprocessor called MC-68010 was accomplished.
CSIR-CEERI developed and began new initiatives in the field of microwave tube technologies and
strategic microwave tube design and development, notably high-power microwave tubes with high
efficiency and high reliability, namely
1. CSIR-CEERI provided the C-band space-TWT, which was the first of its kind, to ISRO, and it
is the only R&D laboratory in the country focused on developing space TWTs.
2. The Gyrotron, a very high-power millimetre wave source, and one of the most important
components of controlled thermonuclear fusion, was developed by CSIR-CEERI in partnership
with four other institutes.
3. Other successful products from CSIR-CEERI are the Pulsed Magnetrons in S-Band for medical
LINACs (2 MW and 3 MW), the 6 MW peak S-Band Klystron and the 40kV/3kA Thyratron
for particle accelerator applications.
Significant R&D activities were also conducted in the areas of MEMS, micro-sensors, and non-Silicon
technologies Among the key accomplishments in these areas are:
1. MEMS-based acoustic sensors for VSSC-ISRO, which were deployed in the Chandrayaan
Mission.
2. C-, X-, and Ku-band RF MEMS Switches for SAC-ISRO
3. MEMS gyroscope has been realized for the first time in the country.
4. Micro-hot plates based on LTCC has been developed and delivered to DRDO.
5. Gallium Nitride-based blue LED technology has been developed indigenously.
The electronic systems research and development (R&D) group of the institute is focused on developing
electronic systems for varied purposes. Major recent advances in this area are as below:
1. “Ksheer Scanner” has been developed by CSIR-CEERI to aid in the detection of contaminated
milk samples. It is a low-cost, portable technology designed to identify milk samples that are
pure or contaminated.
2. CSIR-CEERI designed and implemented the complete instrumentation and control scheme for
the industrial-scale RO plants developed by our sister laboratory, CSIR-CSMCRI. The team
has also deployed similar plants in several villages of Rajasthan.
3. CSIR-CEERI has developed 3-phase 5 HP solar-based deep-well pump drive that is compatible
with easily available motors, making it particularly helpful for rural applications.
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Available technologies within the scope of this EoI
It is noteworthy to mention that since its inception, CSIR-CEERI has been working for the
growth of electronics in the country and has established the required infrastructure and wellexperienced manpower for undertaking R&D in the following major areas of electronics:
1. Microwave devices
2. Semiconductor devices
3. Electronic systems
In order to align with the government’s flagship programmes of ‘Make in India’ & Import
Substitution towards Aatmanirbhar Bharat mission, CSIR-CEERI as a nodal lab, together with
CSIR-CSIO has started a mission project on “Indigenous DEvelopment of technologies for
Advanced devices and Laboratory instruments (IDEAL)” to serve Industry and Scientific
research in applications such as in Agriculture and Healthcare with a mission of import
substitution. Under this CSIR mission project the development of technologies related to the
following products in three subject areas, i.e., Microwave and plasma devices, optoelectronic
devices and electronic systems, have been taken up as listed below:

A. Microwave and Plasma devices
o CW power (≥ 2kW) Magnetrons at various Frequencies
o Pulsed power (≥ 6MW) Klystrons in various Frequency Bands
o CW Traveling Wave Tubes in various Bands
o Gyrotron (≥28GHz) and Power Supply for Industrial Heating System
o High-emission Density M-type Dispenser Cathodes for Micro Wave Tubes
o Eco-friendly Plasma based VUV Excimer Sources
B. Optoelectronic Devices
o High-power White Light-Emitting Diodes (LEDs)
o Ultraviolet (UV) Light-Emitting Diodes (LEDs)
o Thick film IR Emitter
o Pyroelectric based Infra-Red (IR) Detector
C. Analytical and Scientific Instruments
o Portable NIR Spectrophotometer
o Portable ATR-MIR Spectrophotometer
o Single Beam UV-VIS Spectrophotometer
o Portable Quadrupole Mass Analyzer (QMA)
o Portable Electromagnetic (EM) Radiation Power Meter

Please refer to Annexure to the EoI document for details.
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In order to develop the indigenous technologies through R&D that produces commercial grade
products it is highly envisaged that the production agencies/ industries in the respective domain
should join hands with CSIR-CEERI right from the beginning so that the desired products can
prove to be a real substitute for the imported items in all respect.

The interested industries/ production agencies dealing with any of the above-mentioned
products are invited to join hands with us and submit the expression of interest (EoI) to CSIRCEERI as early as possible and not later than 31st May 2022. The necessary terms and
conditions of collaborations may be mutually worked out after receiving the EoI.

Inputs required for submitting the EoI
1. Name of the Technology of Interest (separate EoI must be submitted for more than one technology)
2. Name of Company
3. Name and Designation of Contact Person
4. Address for Correspondence with Telephone Number and E-mail ID
5. Website Address
6. Products/Services handled
7. Annual Turnover of last three years (enclose audited balance sheets) [Concessions as applicable to
Start-ups and MSME would be provided for deserving cases (as dictated by CSIR and Govt. of
India's MSME and Start-up India Policy)]
8. Details of Income Tax registration, Sales Tax Registration, Service Tax Registration etc
9. PAN number
10. Available Technical Manpower
11. Briefly state the reason for the interest in the technology

Contact Person:
Head, Technology Business Development Unit
CSIR-CEERI, Pilani -333031
Contact No: 01596-252409, 252445, 252286
E-mail: headtbd@ceeri.res.in
Fax: 01596- 252424
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Annexure to the EoI document

Microwave and Plasma Devices
a) CW power (≥2 kW) Magnetrons at various Frequencies
The usage of industrial ovens for drawing, vulcanizing, and mineral processing is expanding as
microwave power is used in industrial systems. These industrial ovens are becoming increasingly
popular in both foreign and domestic sectors. Because of its small size, lightweight, and high
efficiency, the magnetron is frequently used in this type of system. Domestic and industrial
microwave ovens use magnetron sources ranging in power from 1 kW to 30 kW operating at 2.45
GHz. Given the rapid growth of industrial microwave processing, it is the right time to start
developing high-power CW magnetrons in-house. The most cost-effective microwave sources for
industrial microwave systems are magnetrons in the power range of 5-10 kW range. This opinion
is strongly backed by the success of 1 kW oven magnetrons. When low-cost efficient CW
magnetrons delivering power of 2-10 kW at 2.45 GHz are available, comparable phenomena may
be the reality for industrial microwave ovens, just as they have been for domestic microwave ovens
with one-kilowatt CW magnetrons. As a result of magnetrons' decreased cost, microwave system
developers are more inclined to use them to create commercially viable microwave systems for
Industrial, Scientific, and Medical (ISM) applications. Microwave heating systems relying on CW
magnetrons are in high demand in spices processing, textile processing, and material processing.

Target Beneficiaries
The production agencies or industries which are developing microwave-based systems for
applications such as hospital waste management, paper drying, rubber drying, sintering of
ceramics, Chemical reactions, Chemistry/Pharmacy, Plastics and Wood, and processing of
agriculture products.

b) Pulsed power (≥6.2 MW) Klystrons in various Frequency Bands
Klystrons are vacuum-based high power radio frequency (RF) amplifiers that use velocity
modulated electron beams to amplify RF signals. These devices are capable of producing high
output RF power, which is required for a variety of societal (aside from strategic) applications
such as medical Linear Accelerators (LINAC) for cancer treatment, X-ray/ electron beam
irradiation of food grains for shelf-life extension, weather RADARs for cyclone/cloud/climate
monitoring, and so on. The majority of these devices operate in the S-band frequency range (2-4
GHz, according to IEEE definition), for which a commercially accessible ecosystem of associated
components/devices is available. These facilities, which are now available in the country, use
imported klystron devices as RF amplifiers. Over the past many years, CSIR-CEERI has produced
several prototypes of these amplifiers and associated technologies, mostly for strategic
applications.

Target Beneficiaries
Klystrons are primarily employed in various strategic (such as atomic/defense) and societal (such
as industrial/medical) sectors. Currently, the majority of klystrons are imported from other
countries and subsequently incorporated into the system. Following successful development, these
devices will be integrated with various systems and deployed at various locations across the
country for various uses (food storage systems/ cargo scanning at ports, for example). This will
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have a significant impact on the country's societal sustainability. CSIR-CEERI has previously built
a number of klystrons with a wide range of rated power in various frequency bands, and several
of them have already been turned over to various strategic partners.

c) CW Traveling-Wave Tubes (TWTs) in Various Bands
In the vacuum microwave device community, helix traveling-wave tubes (TWT) account for 60%
of the global market. TWT amplifiers are essential for satellite communication (TWTA). Helix
TWT for space use has the highest level of complexity among microwave tubes, including
compact size, less weight, high linearity parameters for communication, higher reliability,
extended life, state-of-the-art efficiency, and so on. There are only a few countries creating TWTs
for space applications. CSIR-CEERI has indigenized 140 W, Ku band short length space TWT for
microwave power module (MPM), C-band 60W (CW) space TWT. Currently, CSIR-CEERI is
the only agency in the country working on the development of space TWTs to satisfy the country's
strategic needs.

Target Beneficiaries
The establishment of technologies and development of such TWT will have a direct impact on the
Indian economy and will have strategic importance. The country’s space programme and prime
microwave tube industry will be directly benefitted.
d) Gyrotron (at ≥28 GHz) and Power Supply for Industrial Heating System
As an essential aspect of the production process, heating is one of the most critical factors in
determining product quality and cost. Conventional resistive heating, IR heating, gas heating,
Laser heating, and low-frequency RF heating are all examples of industrial heating systems. It is
true that not all of them heat evenly and quickly, while some have low throughput and inferior
output products. One of the most promising new technologies for improving industrial production
efficiency, quality, and cost is an RF heating system that operates at high frequencies (28GHz)
and high powers (15kW). carried conducted to show that it has an impact on the high-quality
material sintering process.

Target Beneficiaries
For industrial heating, the development of the suggested Gyrotron and its power supply would be
a significant step forward in the process. In addition to the development of the Gyrotron and its
power supply, it is intended to demonstrate the RF beam's effect on the material. There are a
number of industries that could benefit from this method (i.e., Semiconductors, Glass, Food, etc.).
A successful demonstration of this technology will be shared with several industry partners
building RF-based industrial heating systems.

e) High-emission Density M-type Dispenser Cathode for Microwave Tubes
The need for high-power vacuum electron devices (VEDs) at millimeter-wave and sub-millimeterwave (terahertz frequencies) is growing rapidly in a variety of disciplines, including medical,
communication, space, and strategic applications. As the heart of the tube, the cathode plays a
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crucial role in every microwave tube. A key necessity for microwave vacuum devices like TWTs,
Klystrons, Magnetrons, and Gyrotrons is the creation of cathodes with high current densities,
extended lives, and uniform emission. To describe a cathode in which a thin film of emitting
material is continuously replaced at the operating temperature, the term "dispenser cathode" might
be applied. A microwave tube's electron gun would be incomplete without a dispenser cathode.
The cathode surface emits when sufficient thermal energy is given. The cathode in the dispenser
produces a high level of emission and lasts a long time.

Target Beneficiaries
Dispenser cathodes are employed in vacuum devices of all varieties, as well as in inert and
reducing atmospheres. TWTs, klystrons, magnetrons, and plasma devices are the most common
uses.
f) Eco-friendly Plasma based VUV Excimer Source
The high intensity and wide-band mercury-free eco-friendly plasma-based VUV-UV sources
would be very effective for inactivation and disinfection of viruses and pathogens with properties
like wide operating temperature range, instantaneous on/off, filament less, repairable, and
environmentally friendly. CSIR-CEERI has some earlier experience in developing such sources
(@ 253.7 nm) with lower power and intensity for water purification applications. Radiations like
207 nm and 222nm are very much useful to combat the COVID-19 pandemic. The far UV-C
excimer radiations 207 nm and 222 nm are generated by the use of krypton-bromine (Kr-Br)
excimer lamp and krypton-chlorine (Kr-Cl) excimer lamp, respectively, which are mercury-free,
environmentally friendly, not affected by temperature and humidity, etc. The VUV light at 172
nm radiation is very much useful for cleaning and removal of VOCs to make water for
semiconductor applications, and also for surface modification of biomaterials and other materials
for their potential applications in medicine, biology, food, and agriculture. In fact, in comparison
with other advanced oxidation processes (e.g., UV⁄ TiO2, UV⁄H2O2 or O3⁄H2O2) the VUV-initiated
photolysis of water is efficient in generating hydroxyl radicals and more effective for the
inactivation of microorganisms. Therefore, there is an urgent need to address the availability of
technology for eco-friendly and wideband VUV-UV sources.

Target Beneficiaries
The proposed VUV sources suitable for efficient surface activation, modification, photolysis of
water, etc. can be extremely useful for various industrial partners who are developing the systems
for semiconductor industries, pharmaceutical industries, food industries, etc.
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Optoelectronics Devices
a) High-power White Light-Emitting Diodes (LEDs)
As a matter of fact, the energy crisis is one of the biggest worries for the world. As a precautionary
measure light sources like incandescent bulbs and CFLs should be replaced with more efficient
alternatives to save on energy costs. For the time being, LEDs are the most cost-effective lighting
option. LEDs have a number of advantages over incandescent bulbs, CFLs, and other traditional
lighting sources, such as being more efficient (30-40%), extremely reliable, long-lasting (50,0001,00,000 hours), low-cost, and environmentally safe. An incandescent bulb has a 5% to 10%
efficiency, while CFLs have a 25% efficiency, but the main drawback of CFLs is their mercury
level. In lighting and décor, GaN-based white and blue LEDs are becoming increasingly popular.
The luminous efficacy of the white LED chips utilized in these lighting products ranges from 70
to 110 lm/W. LED chips in white and blue are currently imported from other nations for usage in
lighting applications. Commercially available requirements for developing white LED chips have
been recommended to lessen the country's dependence on foreign suppliers.

Target Beneficiaries
The developed white LED chip technologies may be potentially transferred to Indian industrial
partners or other interested firms for the mass production of LED chips for a variety of applications
such as decorations, solid state lighting displays, etc.

b) Ultraviolet (UV) Light-Emitting Diodes (LEDs)
Recent advances in light technology have resulted in the introduction of new UV light sources that
are more environmentally friendly, energy-efficient, and cost-effective: light-emitting diodes
(LEDs). Traditional UV light sources, such as low- and medium-pressure mercury lamps, consider
LEDs as possible competitors. For bacterial inactivation, it is possible to mix LEDs of different
wavelengths, allowing for a possible synergistic impact. Combining different wavelengths of UV
light treatment has also increased microbe inactivation by suppressing DNA repair. Previous
research has shown the benefits and impacts of UV-LED therapies, whether they use a single
wavelength or a combination of UVA-, UVB-, and UVC-LED wavelengths. However, the
majority of the present-day application is sharply focussing on the use of UV LEDs in water
treatment and medical applications. UV-C and UV-B LEDs technologies in the wavelength range
of 265-280 nm and 280-315 nm are currently under development.

Target Beneficiaries
The developed UV-C and UV-B LED chip technology may be potentially transferred to Indian
industrial partners or other interested firms for the mass production of UV-C and UV-B LED
chips.

c) Thick film IR emitters
A key component of IR sensors are IR emitters. IR light sources include LEDs, lasers, and thermal
emitters, are some of the examples. It's impossible to say which one is better than the other. The
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low intensity of LEDs, for example, makes them more appealing because they provide a viable
option for wavelengths less than 5 µm. It is possible to build lasers with solely narrowband
emission, however these devices are quite expensive. In comparison to the ideal black body
radiator, commercially available thermal emitters have a limited output of radiation and
emissivity. The emissivity, size, temperature, and cost of the emitting source are the most
important infrared thermal source properties. low thermal conductivity, high temperature stability,
machineability for different structures (buried and multilayer patterns), avoids issues such as high
internal stress, high thermomechanical strength and rapid prototyping at a relatively low cost are
some of the advantages of low-temperature ceramic co-fired (LTCC) technology. CSIR-CEERI
has the capability to develop thick film IR emitter (MIR) with a temperature of 500°C and a power
level of 3-5 W using alumina/LTCC technology.

Target Beneficiaries
The proposed thick film IR emitter can be potentially transferred to various industrial partners
who in-turn can work with various chemical, medical, mining, quality-infrastructure development
industries. The developed IR emitter can be widely deployed in various industries.

d) Pyroelectric-based Infra-Red (IR) Detector
A pyroelectric detector is an infrared sensitive optoelectronic component that detects
electromagnetic radiation with wavelengths ranging from 2 to 14 µm. There are mainly two types
of IR detectors; thermal (pyroelectric, bolometer etc.) and photonics (photo-diodes,
photoconductors etc.). Out of these, pyroelectric detectors are widely used due to the advantages
of room temperature operation, low cost and wide spectral response (0.1 -100 µm). The
pyroelectric IR detector consists of a pyroelectric chip, absorbing layer, NBP filter, windows and
preamplifier PCB. There are many potential pyroelectric materials, namely Lithium Tantalate
(LiTaO3), Deuterated Lanthanum α Alanine doped Tri-Glycine Sulphate (DLaTGS), and lead
zirconate titanate (PZT), which are used in commercially available detector chips. Presently, all
the pyroelectric-based detector is imported from foreign countries like Germany, Japan,
Switzerland etc. CSIR-CEERI has the capability to develop these pyroelectric detectors in house.

Target Beneficiaries
The developed technology can be transferred to different industries for various applications in
societal and strategic applications. The application includes flame detection, fire detection, gas
detection, motion detection.
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Analytical and Scientific Instruments
a) Development of NIR Spectrophotometer
A near-infrared spectrometer (NIR spectrometer) is analytical equipment used to
analyze pharmaceutical, chemical, or medicinal compounds in bulk with minimal
sample preparation. Near-infrared spectrometers have spectral wavelength spans of
12,500 to 4000 cm-1 or greater. Because of the wide range of NIR spectroscopic
applications, NIR spectrometers may be custom made to accept both liquid and solid
samples, as well as compatible with numerous flow-cell types for assay analysis.
These high-throughput, near-infrared spectrometers are ideal for a variety of
laboratory contexts due to their ease of use, multiple-sample capability, and
portability. CSIR-CEERI is proposing to develop a single beam, dispersion grating,
and diode array-based portable Near Infrared Spectrophotometer using the off-theshelf components. This will involve the design of an optical bench, control and
interface circuit for the NIR source and detector, and relevant software for data
visualization. The proposed NIR spectrophotometer is designed for the range of
950nm-2500nm.
Target Beneficiaries
The main beneficiaries are quality and process control departments of industries that
use these analytical instruments extensively for product quality monitoring. other
beneficiaries may include research laboratories, educational institutions, and
startups that can use this instrument and customized this instrument as an
application-specific product. The proposed project is in line with the govt. of India
initiative “Aatmanirbhar Bharat” and will help the country towards self-reliance in
the area of analytical instruments.
b) Development of ATR-MIR Spectrophotometer
Mid-Infrared (IR) spectroscopy is a very reliable and well-known fingerprinting
technique. Many compounds can be classified, identified, and quantified. One of the
advantages of IR spectroscopy as an analytical technique is its capacity to acquire
spectra from a wide variety of solids, liquids, and gases. In many circumstances,
however, some type of sample preparation is required in order to acquire a highquality spectrum. IR spectrometers have traditionally been used to analyze solids,
liquids, and gases by sending infrared radiation directly through the material. When
the sample is in liquid or solid form, the intensity of the spectral characteristics is
governed by the sample thickness, which is normally limited to a few tens of
microns. The Attenuated Total Reflectance (ATR) technique has revolutionized
solid and liquid sample examinations in recent years because it addresses the most
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difficult parts of infrared analysis, namely sample preparation and spectral
repeatability. The ATR spectrometer is a portable, rapid, and scalable alternative to
classic FTIR spectroscopy methods. It allows for direct surface evaluation of soft
samples as well as watery, viscous, or sticky samples. It is a faster sample technique
that is more reproducible than typical IR sampling techniques. Most crucially, the
increased spectrum capture and reproducibility associated with this technique results
in higher-quality database building for more precise material verification and
identification. ATR is unquestionably a highly robust and dependable approach for
quantitative studies involving liquids and solids.
Target Beneficiaries
The system can be widely deployed in various sectors and industries where the
system is used. Considering only the education and research field and food industry,
there is a huge demand for this instrument.
c) Development of UV-VIS Spectrophotometer
UV-VIS spectrophotometry measures light absorbance in the ultraviolet and visible
regions of the electromagnetic spectrum. It is possible for light to be absorbed,
reflected, or transmitted when it comes into contact with materials. Atomic
excitation is the process by which molecules move from a low-energy ground state
to an excited state as a result of absorption of UV-VIS radiation. An atom must first
absorb enough radiation to allow electrons to migrate into higher molecular orbits
before it can change its excitation state. Bandgaps with shorter wavelengths are more
likely to absorb light. Consequently, the energy needed for these transformations is
electrochemically-dependent. These analytes can be quantified using a UV-VIS
spectrophotometer based on their absorption characteristics. CSIR-CEERI is aiming
to develop these instruments at affordable prices and using maximum indigenous
components, thus reducing the dependence on other countries and improving the
capabilities of the local industry, and transforming them into a global player.
Target Beneficiaries
The proposed system of indigenous UV-VIS spectrometer for analysis of the various
liquid samples using an indigenous Shakti processor can be potentially transferred
to various industrial partners who in turn can work with the analytical
instrumentation industry and decrease the burden of foreign exchange. Indian
industries which are highly dependent on the devices (sub-components)
manufactured outside, can utilize the proposed UV-VIS for fulfilling their demand.
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d) Development of Quadrupole Mass Analyzer (QMA)
Quadrupole Mass Analyzer (QMA) is an analytical instrument that is used to
determine the composition of elements. For a variety of clinical applications, several
mass spectrometric techniques are becoming more valued and used. It can diagnose
a variety of Volatile Organic Compounds (VOCs) for use in healthcare and food
quality control. It separates ions using a mass-to-charge ratio that is unique to all
VOCs. A mass spectrometer (MS) is a versatile equipment that is used to determine
the mass-to-charge ratio of chemical and biological entities. Ions with varying massto-charge ratios are separated in an electrical or magnetic field using mass
spectrometer (MS). Because each ion's mass to charge ratio is distinct, the MS is a
valuable analytical tool. Disease screening, forensic science, environmental
pollution scanning, food monitoring, and other industries all use MS. The available
QMA systems, on the other hand, are large and expensive, ranging from 32 lakhs to
2 crores. Due to their high cost and big size, these mass spectrometers have limited
uses. A cost-effective portable system is necessary to expand its applications.
Target Beneficiaries
Biopharmaceutical and pharmaceutical firms, research institutes and government
organizations, hospitals and diagnostic centers, and others such as environmental
testing, food, and chemical testing are among the end-user market sectors for mass
spectrometers.
e) Development of Electromagnetic (EM) Radiation Power Meter
With the rapid advancement of communications networks, IoT, and artificial
intelligence, nearly all electronic gadgets, household equipment, health care and
diagnostic devices, autos, and other accessories are likely to be connected via
wireless RF networks in the near future. While the emerging 5G communication
networks will provide extremely high bandwidth and quick data access rates for the
essential IoT capability and AI interface, they also come with a number of
drawbacks. The radiation emitted by a single mobile tower is expected to be within
the government's safety guidelines; nevertheless, the cumulative effect of numerous
towers in a given zone must be carefully assessed. Continuous exposure to high
radiation levels due to the cumulative effect of various radiation emission sources
present in the environment, such as mobile towers, mobile handsets, Wi-Fi systems,
RF-enabled technologies, etc., is thought to be a possible cause of various health
issues, such as brain tumors and various organ cancers, among others. A portable
and low-cost RF intensity measurement instrument is urgently needed to quantify
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the level of cumulative Electromagnetic/RF radiation intensity at a specific place.
No commercial or R&D institutions in India are working on the creation of an
EM/RF intensity meter. CSIR-CEERI offers to provide a portable and low-cost
system for measuring EM/RF intensity levels. A broadband antenna for radiation
collecting, an impedance matching network for maximum power transmission, a
detector circuit for converting EM/RF signals to DC voltage, and a read-out circuit
for data interpretation and analysis will all be part of the system. The combination
of all components would result in a portable and low-cost EM/RF radiation intensity
monitoring system.
Target Beneficiaries
Sectors like railways, electromedicine, telecommunications, industries developing
gadgets for the detection of persons and articles, lab and R&D organizations,
defense, energy and, other industries could have enormous applications for these
devices.
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