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Abstract - With the surge in global dependence on wireless 
communication systems—including mobile telephony, Wi-Fi, 
Bluetooth, satellite internet, and the Internet of Things (IoT)—
there has been public concerns regarding the health and 
environmental impacts of constant exposure to radiofrequency 
(RF) electromagnetic radiation. Although RF radiation is 
classified as non-ionizing and often considered low-risk, recent 
peer-reviewed studies suggest that chronic and close-range 
exposure to even low-intensity RF radiation can lead to 
cumulative thermal and non-thermal biological effects. These 
concerns have created a growing demand for accessible and 
user-friendly tools that enable individuals to monitor RF 
exposure in their immediate surroundings. This paper presents 
the design, fabrication, and empirical validation of a compact, 
battery-powered, and cost-effective RF radiation detection 
device and is tailored for public usage. Through both 
laboratory and real-world testing, the device demonstrated 
reliable detection of RF emissions from consumer-grade 
electronics such as mobile phones and wireless routers within 
a range of 10 to 25 cm, thus providing a practical solution for 
environments lacking advanced electromagnetic field (EMF) 
monitoring equipment. 

Key Words:  RF Radiation, RF Emissions, Dual-Schottky 
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1.INTRODUCTION  

The rapid usage of wireless communication-based 
technologies has changed modern life. In homes, offices, 
transit systems, and public spaces, RF-emitting devices such 
as smartphones, laptops, routers, and smart wearables 
function continuously, creating persistent ambient RF fields. 
These technologies operate across overlapping spectra, often 
in the 300 MHz to 300 GHz range. Although non-ionizing RF 
radiation does not possess the energy to ionize atoms or 
molecules, studies have indicated the possibility of  adverse 
health effects due to prolonged exposure.  

These include increased tissue heating, oxidative stress, and 
other physiological responses. Organizations like WHO and 
IARC advocate precautionary measures in monitoring and 
limiting exposure, particularly in high-density or prolonged-
exposure scenarios. Despite these recommendations, access 
to affordable and practical monitoring tools remains limited. 
Professional RF measurement systems are costly and often 
require specialized training, rendering them inaccessible for 

the average individual. This proposed work addresses this 
need by providing a low-cost, intuitive device capable of 
detecting and visually indicating the presence of ambient RF 
radiation. The system aims to democratize RF monitoring, 
enabling users from various backgrounds to better 
understand and manage their exposure. 

2. LITERATURE SURVEY 

Over the years, there has  been several significant studies on 
the adverse impact of RF radiations on human lives. A study 
of cognitive performance , sleeping problems in people living 
near telecommunication base stations has been discussed 
also related to the impact of power density on headaches is 
humans. The findings highlight symptom clusters potentially 
linked to RF proximity [1]. Detailed investigations on the 
impact of continuous exposure to extremely low-frequency 
electromagnetic fields on the sleep quality, stress, 
depression, and anxiety is done [2].  

Global exposures to emerging wireless technologies from 
applications such as mobile phones and wireless internet 
may present serious public health consequences. The public 
exposure standards are necessary for chronic exposure to 
low-intensity exposures [3]. The foundational guidelines 
presented, provide the basis for  threshold assumptions 
related RF exposure across health disciplines [4]. The 
neurological risks associated with RF emissions have been 
elaborately discussed, underscoring the importance of public 
awareness tools  for RF detection[5].  

The mobile phone usage and the related risk for glioma is 
studied [6]. Studies related to exposure to mobile phone 
radiation potentially leading to disturbance in the metabolic 
activity of the cerebellum have been done [7]. A novel CMOS 
RF amplitude detector has been developed as a practical 
integrated test device, that demonstrates for on-chip testing.  

A full wave rectification and generation of a DC voltage 
proportional to  RF signal amplitude is done by the detector 
[8].  

RF power measurement using Schottky diodes are designed,  
fabricated and studied  using a commercial n-well CMOS 
foundry process [9]. The RF power detector using bipolar 
transistors are studied and a novel embedded RF IC based 
RF power detector for test is proposed [10]. A low-cost RF 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/wireless-technologies
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/mobile-phone
https://www.sciencedirect.com/topics/medicine-and-dentistry/public-health
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power meter for mobile phone testing at production and in 
assembly phase testing of GSM phones is developed. The RF 
power meter uses either an onboard logarithmic amplifier 
type RF detector or an external Schottky diode type detector 
located on separate wired board [11].  

A Mobile Phone Signal Detector is designed and developed 
which can detect signals from mobile phones [12]. A mobile 
phone detector is designed and developed to specifically 
detect and locate a cell phone’s presence in a specific area. 
[13]. A RF power detector for detecting microwave 
applications operating at 2.4 GHz is designed and developed 
[14].The fluctuations in RF exposure in real-world urban 
settings is studied. The findings emphasize the significance 
unpredictability in exposure levels. This directly justifies the 
necessity of portable detectors, which provide real-time, on-
person measurements to account for the dynamic user 
behaviour and localized signal fluctuation. [15]. 

 The studies done so far collectively demonstrate the need 
for systems capable of capturing real-time, spatially aware, 
and user-accessible RF radiation data. Our system responds 
to this multidisciplinary need through a low-cost, robust 
analog circuit optimized for portability and public usage. 
Hence, there is a justified need for a low-cost, proactive RF 
monitoring device. 

3. METHODOLOGY 

The proposed flow chart for the RF radiation detection 
device is shown in Figure 1. 

 

Fig -1: Flow Chart 

The system integrates a passive copper antenna to detect 
ambient RF signals, a dual-Schottky diode rectifier for signal 
conversion, and an LM358 operational amplifier for high-
gain analog amplification. A visible LED indicator provides 
intuitive real-time feedback about the presence of RF 
radiation. The system prioritizes low cost, ease of use, and 
minimal component dependency without compromising 
detection effectiveness.  

The system Architecture comprises of four major functional 
modules viz. Antenna Subsystem, Rectifier Stage, 
Amplification Stage, and the Output Interface. The Antenna 
Subsystem comprises of a copper wire loop, optimized for 
general broadband reception, captures ambient RF signals. 
The loop geometry favors reception in the 800 MHz to 2.5 
GHz band. The rectifier stage consists of Two Schottky 
diodes (1N34) arranged in an anti-parallel configuration 
rectify incoming RF signals into a unipolar DC voltage.  

The amplification stage comprises of a LM358 op-amp 
configured in non-inverting mode amplifies the rectified 
signal. The gain is determined by a 1 MΩ feedback resistor 
and a 10 kΩ input resistor, resulting in a gain of 101. In the 
Output Interface, the amplified signal passes through a 470 Ω 
resistor to a red LED, which illuminates when the voltage 
exceeds the LED’s threshold (~2V), indicating the presence 
of RF radiation. 

Additionally, since the LED activates at around 2V, and the 
circuit's gain is approximately 101, even input signals as low 
as 20 mV from the rectifier stage can be amplified to the 
threshold level needed for illumination. This ensures that 
weak RF signals are reliably converted into a visual output, 
reinforcing the circuit's practical sensitivity. With and , the 
gain equals 101. This ensures that even small signals (10–30 
mV) are amplified to levels that can visibly activate the LED. 
The LM358 was selected for its dual-channel capability, 
single-supply operation, and low power consumption. 
Schottky diodes were chosen due to their low threshold 
voltage, which enhances sensitivity to weak RF signals. 

4. IMPLEMENTATION 

The initial prototype was developed on a breadboard for 
rapid testing. The final circuit was assembled on a single-
layer perf board for compactness and reliability. The 
antenna was constructed by winding enameled copper wire 
into a 5 cm diameter loop, directly soldered to the rectifier 
inputs. Signal amplification was achieved using an LM358 
op-amp with a precision resistor network. The LED output 
stage was protected using a 470 Ω resistor. Power was 
supplied by a 9V battery, selected for its availability and 
adequate voltage headroom. A custom 3D-printed enclosure 
housed the circuit, ensuring durability and ease of handling 
during tests. 
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Fig -2: Circuit Diagram of the RF Detection Device 

5. RESULTS 

Testing involved various consumer electronics acting as RF 
sources, including smartphones, routers, and Bluetooth 
devices. Devices were operated in idle, active call, and 
streaming modes to simulate real-world usage. Multiple 
trials were conducted to confirm repeatability and reliability 
of the LED indication. Testing was conducted by placing 
active smartphones near the device during calls and Wi-Fi 
activity. The following observations were made. The LED 
remained OFF when no RF source was nearby. The LED 
glowed brightly when a smartphone initiated a call nearby. 
LED brightness varied with distance, demonstrating 
detection sensitivity. 

 

Fig -: Output visual display 

 

The following observations were made. 

Test Condition 
Distance 

from 
Source 

RF Activity 
LED 

Response 

Smartphone 
(idle) 

5 cm 
Background 

signal 
OFF 

Smartphone 
(voice call) 

5 cm 
Voice 

uplink/downlink 
ON 

Smartphone 
(video stream) 

10 cm Wi-Fi download ON 

Wi-Fi router 
(idle) 

20 cm 
Background 

beacon 
OFF 

Wi-Fi router 
(active load) 

15 cm 
Continuous 

traffic 
ON 

 

The LED responded reliably to RF signal strength and 
proximity. Signal detection occurred within milliseconds, 
ensuring prompt visual feedback. While lacking precise 
measurement capability, the detector proves effective for 
public awareness, educational use, and preliminary exposure 
assessments. 

6. CONCLUSION 

The work demonstrates the working of a cost-effective, 
portable RF radiation detection device designed to offer real-
time visual feedback for non-specialist users. Through a 
combination of accessible components and analog circuitry, 
the system offers a reliable, intuitive solution for monitoring 
RF radiation. This work bridges critical gaps by offering a 
low-cost, battery-powered, and wholly analog RF detection 
mechanism that delivers immediate visual indication 
without digital interfaces, contrasting sharply with IoT-
heavy designs while maintaining portability and 
affordability, making it suitable for everyday individual use. 
The work also addresses environmental and health 
monitoring recommendations.  This work highlights the 
feasibility of translating research in academics to practical 
public tools, by fostering technological accessibility and 
empowering communities to make better informed decisions 
regarding environmental exposure by fostering greater 
awareness of RF exposure and contributing to 
environmental health monitoring efforts. 

The future scope can extend to incorporation of future 
enhancements such as multi-color LEDs for indicating 
radiation intensity levels, Microcontroller integration for 
data logging,  Frequency filtering for selective detection and 
bluetooth or Wi-Fi connectivity for app-based monitoring. 
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