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I. Introduction and Objective
This laboratory report details the systematic testing, analysis, and verification of electronic circuits designed to meet specific engineering standards relevant to the technological infrastructure in Philippines, Manila. As an Electronics Engineer operating within this dynamic metropolitan region of Asia known for its robust telecommunications sector manufacturing hubs and growing startup ecosystem it is imperative that all electronic devices function with precision reliability and safety.
The primary objective of this laboratory exercise was to design a low-pass filter circuit capable of filtering high-frequency noise from power supply lines commonly found in residential and commercial settings throughout the busy streets of Philippines Manila. The secondary objective involved measuring key performance metrics such as cutoff frequency gain bandwidth product and phase shift using industry-standard oscilloscopes and multimeters.
II. Equipment Used
To ensure accurate results aligned with professional Engineering practices adopted in Philippines Manila the following equipment was utilized during this lab session:
· Digital Oscilloscope (Tektronix MSO 2014B): For visualizing waveforms and measuring time-domain characteristics.
· Multimeter (Fluke 87V MAX II): To measure voltage current resistance accurately.
· Sine Wave Generator (Siglent SDG1032X): Providing precise input signals ranging from 1Hz to 5MHz.
· Breadboard and Jumper Wires: For prototyping the circuit without permanent soldering allowing rapid iteration typical in fast-paced engineering environments like those found in Philippines Manila tech parks.
· Passive Components: Resistors (1kΩ 10kΩ), Capacitors (10nF 100nF ceramic type).
III. Circuit Design
The core of this experiment focused on designing an RC (Resistor-Capacitor) first-order low-pass filter. This type of circuit is fundamental in electronics engineering because it allows low-frequency signals to pass through while attenuating frequencies higher than a predetermined cutoff point (τ_c). Given the electromagnetic interference present in densely populated urban areas such as those surrounding central business districts across Philippines Manila effective noise filtering is critical for protecting sensitive electronic components.
The theoretical formula for calculating the cutoff frequency (f_c) of an RC low-pass filter is given by:
f_c = 1 / (2 * π * R * C)
Where:
· R is the resistance in ohms (Ω)
· C is the capacitance in farads (F)
IV. Procedure
The following steps were executed meticulously to maintain consistency with best practices expected of any qualified Electronics Engineer working within regulatory frameworks established by relevant authorities in Philippines Manila:
1. Circuit Assembly: A 1kΩ resistor was connected in series with a 100nF capacitor. One end of the resistor served as the input terminal while one end of the capacitor grounded forming output terminals taken across it.
1. Initial Testing: Using digital multimeter continuity checks ensured all connections were secure before applying power avoiding potential short circuits damage costly repairs downtime particularly problematic in large-scale industrial facilities commonplace modern infrastructure developments seen today's rapidly expanding metropolis known collectively under name country Southeastern part continent often referred simply Philippines Manila region itself.
1. Sine Wave Input: Connected signal generator output channel1 into input terminal set amplitude 2Vpp frequency sweep range from Hz kHz.
1. Data Collection: Recorded input vs output voltages every ten Hertz increments noting phase differences observed via dual-trace mode on oscilloscope capturing data points spanning full bandwidth range relevant application domains considered typical deployment scenarios encountered daily by practicing professionals specializing field.
V. Results and Discussion
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