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Abstract: The Eye Surgical Equipment Sensor Board Testing Kit utilizes Microcontroller and Raspberry Pi
to diagnose PCBs, focusing on detecting Eye Surgical Sensor Board defects impacting signal integrity. With
Microcontroller’s advanced features like high-speed ADCs and flexible GPIOs, it generates and processes
signals accurately. Raspberry Pi enables real-time visualization of test results. This portable and cost-
effective solution is suitable for industrial applications, empowering engineers and technicians to efficiently
address Eye Surgical Sensor Board defects. By leveraging the computational power of both platforms, it
offers a scalable approach to Sensor Board testing, enhancing reliability and performance in high-speed
digital communication systems.
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L. INTRODUCTION

The Testing Kit for PCBA Boards Used in Industries project presents a comprehensive solution for assessing the
functionality, reliability, and quality of printed circuit boards (PCBs) crucial in industrial settings. PCBs play vital roles
in controlling processes and managing data, but defects can lead to disruptions and safety hazards. This kit integrates
cutting-edge technology like microcontrollers, sensors, and communication interfaces to conduct thorough evaluations.
The microcontroller orchestrates testing with precision, leveraging advanced features for accurate signal generation and
data processing. It offers a user-friendly interface with automated testing routines and real-time data visualization,
ensuring accessibility and efficiency across diverse industrial settings. Customizable parameters cater to specific
industry standards. The kit's compatibility with various PCB types and sizes, coupled with data logging and analysis
capabilities, empowers users to optimize manufacturing processes. With a robust design suited for harsh environments
and scalable architecture, it promises enhanced reliability and performance, contributing to operational efficiency and
safety across industrial sectors.

II. PCBA (PRINTED CIRCUIT BOARD ASSEMBLY) TESTING
PCBA testing and inspection are critical stages in manufacturing, ensuring that printed circuit boards meet quality
standards and function properly in electronic devices. These processes involve various tests to verify functionality,
detect defects, and uphold project specifications. Functional testing simulates real-world scenarios to confirm reliable
operation. Ultimately, PCBA testing ensures quality, reliability, and meeting customer expectations, crucial for
upholding standards and ensuring electronic devices perform as intended.

III. AUTOMATED TESTING VS MANUAL TESTING
Automated testing utilizes advanced machinery and algorithms to swiftly and accurately assess PCBA quality,
enhancing efficiency and precision. In contrast, manual testing relies on human intervention, which can be slower and
prone to errors. While manual testing may offer meticulous scrutiny, it often lacks scalability and consistency.
Automated methods, however, ensure uniformity in testing procedures, contributing to higher throughput and reliability
in identifying defects, crucial for meeting stringent quality standards in PCBA manufacturing.

IV. EXISTING PROBLEM
Precisely controlhng pressure and vacuum in cataract surgery necessitates thorough assessment of Eye Surg1ca1 PCB
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standards, mitigating risks and ensuring smoother surgeries. This commitment to excellence is pivotal in advancing
cataract surgery and enhancing patient care.

V. PROPOSED WORK

We utilized the Eye Surgical Equipment Sensor Board Testing Kit with Micro Controller to gather feedback from the
board and transmit it to the Raspberry Pi for verifying valid output ranges. Communication between Micro Controller
and Raspberry Pi occurs through UART (Universal Asynchronous Receiver/Transmitter), receiving data via serial
communication and storing it in a Python dictionary file.

To initiate the process, construct a feedback board similar to the sensor board and establish connections with a
Microcontroller. Proceed by configuring the microcontroller pins required for operational control. Upon powering the
sensor board, it autonomously executes all essential functions and communicates data to the Micro Controller.
Subsequently, the microcontroller consolidates the acquired data and transmits it to the Raspberry Pi through UART
communication. Finally, the Raspberry Pi evaluates the validity of values within the designated range and furnishes the
outcome accordingly.

VI. IMPLEMENTATION
Control Pressure I_llﬂ
Valve sensor l
I Pressure Pressure
Target Board|«=— Scnsor PEREU Adjustable
(Eye Sensor) — Valve
= f—o Vacuum Vit T
sonsor sensor
l Compressor
0-80 PSI
ADC .
g
12C Controller Motor
UART —
Raspberry AReone
: scanner
p1
Control
Valve UART ot
[ c 3 ohas Monitor
feedback Mm;u'lm Power
section ode Power
supply supply

Figure 1. BLOCK DIAGRAM OF EYE SURGICAL SENSOR BOARD TESTING KIT
The testing and validation process for the Eye Surgical Sensor Board are meticulously outlined to ensure precision and
reliability in Eye surgery. It begins with the development of the General-PurposeBoard, acting as a feedback
mechanism to stabilize input voltages and guarantee the stability of subsequent operations. Operational amplifiers and
Optocouplers accurately capture and process signals, maintaining signal integrity and facilitating data transmission to
the microcontroller.
Precise voltage calculations ensure optimal current outputs necessary for the board's performance. Pressure and vacuum
measurements are derived from sensor data, meticulously converted and validated to meet required standards. GPIO
(General Purpose Input/Output) pin verification and EEPROM data validation are pivotal for ensuring proper board
operation.
Data transmission to the Raspberry Pi via UART enables efficient processing using Python, with a GUI developed
using Tkinter for user-friendly input validation. Thorough error checking is integrated into every step to uphold system
integrity and reliability, paramount for patient safety during cataract surgery.
Overall, the outlined process ensures meticulous testing and validation of the Eye Surgical Sensor Board, emphasizing
precision, reliability, and safety in surgical procedures
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VII. RESULTS

A comprehensive testing kit has been devised to meticulously assess the accuracy and functionality of the Eye Surgical
Equipment Sensor Board tailored for cataract surgery. This kit employs a General-Purpose Board featuring voltage
divider circuits and operational amplifiers meticulously engineered to guarantee stable signal processing. Signal
isolation and conversion are achieved through optocouplers, facilitating standardized output for seamless integration
with the microcontroller. Precisely calibrated voltage levels spanning from 5V to 24V are imperative for furnishing
requisite currents to the board, meticulously determined through rigorous calculations.

The board's sensors capture pressure and vacuum measurements, which are then meticulously converted into voltage
outputs for subsequent formula-based calculations. Validation of GPIO pins for valve operation and EEPROM data is
paramount to ensure seamless operation. Data transmission to a Raspberry Pi for processing via UART is facilitated,
leveraging Python for efficient handling. Python's dictionary data structures streamline data storage, optimizing
processing efficiency.

A user-friendly Graphical User Interface (GUI) fashioned with Python-Tkinter meticulously validates input values
within predefined ranges, signalling valid inputs with discernible green checkmarks. Thorough error checking
mechanisms are in place to guarantee proper data transmission, reception, and validation, thereby upholding system
integrity and reliability.

Testing Kit

PCB TESTING KIT

Range Result Set Value GetValue Range Result

4555V 10PSI 9.08 9.5-10.5

Voltage 8.23 7.5-8.5V Pressure  50PSI 49.78 49.5-50.5

10.79 10-13V 70PSI 69.66 69.5-70.5

24.22 23-25V

Value Range  Result SetValue GetValue Range Result
0.11 0.10-0.14A 100mmHg 99.76 99-101

Current
0.13 0.10-0.14A Vaccum 300mmHg 300.66 299-301

600mmHg 599.89 599-601

EEPROM

Figure 2.Testing Page
This GUI Page displays the values obtained from the Sensor Board, which are then checked against predefined range
values to determine their validity. The results of this comparison are then presented to the user.

VIII. CHALLENGES
During our research process, we encountered several challenges. One significant hurdle was obtaining an accurate
range of testing values to verify the input values from the sensor board and determine the validity of the test board's
results. Additionally, ensuring that the sensor board received precise voltage was crucial to prevent voltage overload.
Another issue we faced was transmitting values from the Microcontroller to the Raspberry Pi using UART and storing
them in a correct data structure. This required careful consideration to maintain data integrity and streamline
communication between the two devices.
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IX. FUTURE SCOPE

Eye Surgical Sensor PCBA testing kits, though not directly involved in cataract surgery procedures, play a crucial role
in guaranteeing the reliability and precision of electronic equipment vital to these surgeries. In cataract surgery,
precision is paramount, as even slight deviations in equipment performance can greatly affect patient outcomes. These
testing kits contribute significantly to upholding the highest standards of quality assurance by meticulously evaluating
the integrity and functionality of electronic components within these devices.

By identifying potential faults or discrepancies in the circuitry, they ensure that the equipment functions reliably during
surgical procedures. Moreover, as medical device technology advances, the future potential of Eye Surgical Sensor
PCBA testing kits expands beyond traditional testing methods. Through ongoing miniaturization and portability
enhancements, these kits enable on-site testing of electronic devices used in cataract surgery, facilitating timely
maintenance and calibration to ensure optimal equipment performance and minimize surgical complications.
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