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Abstract:

A voltage pulse test is essential for assessing the integrity of electronic components. Traditional methods tend to produce
inaccuracies and labor-intensive results. In this paper, we present a low-cost, automated voltage pulse tester that can improve the
accuracy and efficiency of its measurements. The system is composed of an Arduino microcontroller, a high-precision voltage
sensor, and a user-interface that can be used to visualize and control the data. The automated tester was evaluated in several tests to
confirm its performance. Different parameters, such as duration, amplitude, and repeatability, were analyzed to compare its
measurements with those from an ordinary oscilloscope. The results indicated that the automated tester was able to provide high
accuracy, with only deviations of less than 1%. Consistent repeatability tests were conducted on the automated tester, which
indicated its reliability. Its response time of 50 milliseconds provided a satisfactory assurance that it can handle real-world
applications. The results of the tests indicated that the automated tester, which is mainly composed of a microcontroller, is a reliable
and robust tool for measuring voltage pulse signals. It offers significant advantages over traditional methods, such as ease of use
and accuracy.
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1. Introduction scenarios. This makes it a valuable tool for industrial and

: . I ) scientific settings.
A voltage pulse test is essential when it comes to assessing

the integrity and performance of electronic systems and II. Design and Implementation
components. It determines the characteristics of a voltage
pulse, such as its frequency, duration, and amplitude.
Traditional methods of performing this test tend to involve
manual handling and are prone to errors [1].

System Architecture: The primary components of an
automated pulse tester are shown below.

e The microcontroller unit is the central component that

The use of microcontroller technology has led to the controls the system. It also processes data and
development of automated pulse testers that can improve the communicates with other devices. We utilized an
efficiency and precision of voltage pulse analysis [2]. These Arduino for our project due to its ease of programming
systems can be programmed to automate the entire process, [4], [5].

which can minimize human error and ensure that the testing e A high-precision voltage sensor is used to measure the
runs smoothly. The integration of various components, such pulse duration. It can be selected based on the sensitivity
as signal conditioning circuits and sensors, can make these and voltage range required for the application [6].
devices reliable and accurate [3]. e A signal conditioning circuit monitors the voltage

changes before the pulse is transmitted to the
microcontroller. It features various protection and
amplifier circuits to ensure that the device can withstand
high-voltage conditions [7].

e The user interface of the automated pulse tester is
composed of a display and a keypad [8]. This allows
users to interact with the device and configure its

This approach goes beyond traditional methods by providing settings.

The paper describes the development of an automated voltage
pulse tester using a microcontroller. It aims to improve the
efficiency and accuracy of the testing process by streamlining
the procedure. The integration of sensors, signal conditioning
components, and a microcontroller for processing data makes
this system robust and reliable.

a flexible framework that can accommodate different testing e Logging the results can be done with either external
storage media or onboard memory [9].
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Figure 1. Block diagram of proposed systems

» A voltage pulse sensor can detect and send the raw
signal to a signal conditioning circuit [10].

» A signal conditioning circuit ensures that the
incoming signal is in the right range for use in a
microcontroller [11].

» A microcontroller unit receives the signal and
processes it to extract important parameters. It also
communicates with the data storage and user
interface.

» The user interface lets the user configure the device's
settings and view the results of the test.

» The data storage function allows the user to keep
track of the processed test results.

The diagram above illustrates the flow of information that a
voltage pulse sensor sends to the storage and display of the
test results. It highlights the integration of the various
components in the system.

Hardware Design

This system includes the integration of a microcontroller and
a signal conditioning and voltage sensor circuit. The chosen
Arduino Uno microcontroller uses ADS1115 ADC [12] to
improve the accuracy and resolution of the measurements. It
also has an operational amplifier to remove noise from the
signal [13].

Software Design

The software for the Arduino microcontroller is created using
the Arduino IDE. It features a variety of functions, such as
signal acquisition and continuous reading of the voltage from
the sensor [15].

» The data processing step involves extracting the
various parameters of the acquired signals. These
include frequency, amplitude, and pulse width.
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» The user interface is managed by handling the inputs
and displaying the results on the LCD.

» Logging the processed data allows the user to
retrieve it later.

» Its firmware is designed to be upgradable. It allows
users to add various features easily.
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Figure 2. Flowchart of proposed model
The initial steps of a system are carried out when the

microcontroller is ready to start working. This process usually
involves setting the stage for the subsequent operations. After
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the device is ready, a user can configure its settings by using
the interface, which typically consists of a keypad and an
LCD [15]. This step allows the individual to specify various
parameters such as the pulse duration and voltage range.

The user's settings are then set up to allow the system to start
acquiring signals from its voltage sensor. It then checks if the
pulse from the voltage sensor is detected [16]. If it is not, the
system begins signal conditioning. This process involves
using protection circuits, amplifiers, and filters to remove
noise and provide a signal that's within a certain range.

The system then begins converting the signal from the analog
channel to a digital format [17]. This process involves
extracting various key parameters, such as duration,
frequency, and amplitude. After processing the data, the
microcontroller evaluates the validity of the information. If
the data are not valid, the system tries to acquire it again.

The data collected during the process is then stored in either
external or onboard memory [18], [19]. This ensures that it
can be analyzed and recorded for future reference. The results
are additionally displayed on the system's user interface,
which allows the user to quickly review the data. If there is a
need for additional testing, the system stops the process and
returns to signal acquisition.

The voltage pulse tester's sequence of operations ensures that
it accurately measures and processes the data collected during
the process [20]. It also provides a convenient interface for
users to interact and control the device [21]. The integration
of these steps helps minimize manual intervention and
improve the system's efficiency [22], [23].

1. Experimental Results

To validate the performance of the automated voltage pulses
tester, we conducted several experiments comparing its
measurements with those obtained from a standard
oscilloscope. The tests included:

1. Accuracy: Comparing the amplitude and duration
of voltage pulses measured by the tester against the
oscilloscope.

2. Repeatability: Repeatedly measuring the same
voltage pulse to assess the consistency of the tester.

3. Response Time: Evaluating the time taken by the
tester to capture and process a voltage pulse.
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Table 1. Accuracy

Paramete | Oscilloscope | Automated Deviatio
r Measuremen | Tester n (%)
t Measuremen
t
Pulse 5.00V 495V 1.00%
Amplitude
Pulse 10.00 ms 9.98 ms 0.20%
Duration
Pulse 350V 348V 0.57%
Amplitude
Pulse 20.00 ms 19.95 ms 0.25%
Duration
Table 2. Repeatability
Trial | Automated Tester | Automated Tester
Measurement Measurement
(Amplitude) (Duration)
1 5.00V 10.00 ms
2 498V 9.99 ms
3 499V 10.01 ms
4 497V 9.98 ms
5 501V 10.00 ms
Avg 499V 9.996 ms
Stdev | 0.014 V 0.011 ms

Table 3. Response Time

Parameter Value
Response Time 50 ms
Real-time Adequate for Practical

Capability Applications

The results of the test indicated that the microcontroller tester
was able to provide high repeatability and accuracy, and it can
handle real-time scenarios. In addition, its response time was
sufficient for most applications.

V. Applications

A voltage pulse tester that uses a microcontroller is versatile.
It can be used for a variety of applications.

Electronics manufacturing involves the testing and quality
control of electronic components. Power systems and
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protective relays are also monitored and evaluated for their
performance. Telecommunications involves ensuring that the
transmission of signals is secure. This type of tool can be used
in research and development to provide a reliable and
accurate voltage pulse analysis for various applications.

V. Conclusion

A new kind of automated voltage pulse tester that utilizes a
microcontroller has been created to provide a more accurate
and efficient method for testing. This system eliminates the
need for manual testing and offers a robust user interface. The
integration of signal conditioning circuits and high-precision
sensors provides the ideal combination of reliability and
efficiency.

The results of the tests conducted on the system revealed that
it can accurately measure voltage pulses. Its repeatability and
accuracy also prove its reliability. In addition, its response
time is sufficient to handle real-time test scenarios.

The voltage pulse tester that is suggested for production and
testing various electronic components and systems is ideal for
various industries such as telecommunications, power
systems, and research. Its flexible design can accommodate
future developments, such as the integration of wireless
technology and the transmission of data. The introduction of
this new kind of automated pulse tester can help improve the
efficiency and quality of testing procedures in industrial
facilities and research laboratories.
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