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The electronic device | have been studying is an essential component that we cannot do
without when using a computer - the mouse. | found disassembly and annotated diagrams of the
mouse on the internet.
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Through careful observation and research, | have discovered that the mice we commonly
use can generally be divided into two types: "mechanical mice" and the more commonly used
"optical mice." The working principle of a mechanical mouse relies on the scroll wheel at the
bottom of the mouse to determine its movement trajectory. This method of tracking is relatively
reliable, and the sensors used are also relatively inexpensive. After learning about these
advantages, | became curious why we no longer use this type of scroll wheel mouse. Since these
mice are no longer available for purchase, | had to search online to find the reason. It turns out
that dirt, such as dust, on the desk can easily enter the gaps between the scroll wheel and the
mouse casing while it is rolling. Over time, the scroll wheel becomes difficult to move, and the
mouse may malfunction.
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Therefore, | started researching the optical mouse that we currently use. After seeing the
annotated diagram of its internal components online, | learned that it includes optical sensors, a
scroll wheel, three touch-sensitive buttons, a control chip, and more. Below, | will document my
findings and discoveries.

A) e RER: RARKIEREE Optical Sensor: The Eye of a Mouse
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The optical sensor is one of the most crucial components of a mouse. | wanted to
understand how the mouse determines the direction in which it is being moved. Putting myself in
the role of the mouse, | believed that its "sensation" should be similar to that of humans. We can
perceive our own movement by roughly assessing the direction and distance based on the
movement of objects in our field of view. Therefore, | speculated that the mouse should be
capable of sensing changes in light and converting them into data that the computer can

comprehend.
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Online, | found that optical sensors are one of the key components of a mouse. These
sensors are typically made of silicon and contain highly sensitive photoelectric components such
as photodiodes or photoresistors. When light shines on the sensor, if the light is obstructed or
reflected, the sensor generates an electrical signal. These signals are amplified and processed,
and then transmitted to the control circuit board, ultimately being interpreted by the computer.

TRBIX RS B, DGR B A T IRIE RO ER o FRIRAHITTT 1O A s
() AR S BRAN BRI, FR5 ) T AR L b ST o« FROA IO 7 A Sk 2 P A0k AR it 52 06F
BUbR AP RE 28 R B B B v o RO A A R AR e S AR L SE R RS B IR IR, A BRPREAN R
i EARER I .

After learning about these critical pieces of information, | developed a strong interest in
optical sensors. | delved into the working principles and technical specifications of optical sensors,
and studied relevant professional literature. | discovered that the sensitivity and precision of
optical sensors are crucial to the performance of a mouse. Higher quality optical sensors can
provide more accurate tracking, allowing the mouse to perform well on various surfaces.
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Through my exploration and research, | gained a deeper understanding of the optical
sensors in a mouse. They act like the mouse's eyes, sensing changes in light and converting them
into data that the computer can understand. The application of this technology enables the
mouse to track our movements accurately, providing us with precise control and making our

computer operations smoother and more efficient.

B) B#: L INREMISHi T E Scroll Wheel: A Versatile Navigation Tool
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The scroll wheel, the common feature on a mouse, empowers me with the ability to quickly
scroll through documents or web pages. It is typically made of plastic or metal and contains an
encoder inside. This encoder detects the direction and speed of the scroll wheel's rotation,

determining the scrolling operation.
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To gain a deeper understanding of the working principles and functions of the scroll wheel, |
conducted thorough research. | read web pages and user manuals from manufacturers related to
scroll wheel technology. Through analyzing the structure of the scroll wheel and the working
principles of the encoder, | learned that the scroll wheel is able to send signals to the computer

about the rotation direction and speed, enabling scrolling operations on documents or web

pages.
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The design and functionality of the scroll wheel make the mouse more convenient and
efficient to use. It provides users with the ability to quickly scroll, whether it's searching for
information in long documents or browsing content on webpages. By understanding the working
principles of the scroll wheel, | have gained a deeper appreciation for its importance in enhancing
user experience and operational efficiency. | have come to realize that the scroll wheel is not just
a simple scrolling device, but a multifunctional navigation tool that provides users with a

convenient scrolling and navigation experience.
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| have further researched the relationship between the mouse scroll wheel and the VEX V5
motor. The mouse scroll wheel uses internal sensors to perceive the rotation angle and speed.
Generally, the rotation angle of the mouse scroll wheel is related to the direction and speed of
rotation. These angle and speed information are converted into computer commands to achieve
precise control of the scroll wheel.The VEX V5 motor has built-in encoders or sensors to measure
the motor's rotation angle and speed. The encoders calculate the motor's angle and speed by
measuring the rotation steps and time. These measured values can be used to achieve precise

motion control and feedback.
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Through the analysis of the working principles and internal sensors of the mouse scroll
wheel and VEX V5 motor, we have found similarities in angle and speed measurements between
these two devices. They both rely on the measurement of angle and speed to achieve precise
motion control.
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The concepts of angular momentum and acceleration play important roles in both the
mouse scroll wheel and VEX V5 motor, helping to achieve more precise and flexible operation
and control. By measuring the rotation angle and speed, angular momentum can be calculated,
and the sensitivity of the scroll wheel operation and the motor's response speed can be adjusted
based on the measured values of acceleration, to adapt to different application requirements.
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In conclusion, by studying the relationship between angle, angular momentum, and
acceleration in the mouse scroll wheel and VEX V5 motor, | see similarities in these aspects.

C) =N I%4: HAEMIAZ L Three Tactile Buttons: The Core of Operation
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As a curious student fascinated by electronic devices, | embarked on an exploration of three
tactile buttons for my research. Initially, | was perplexed by the working principles of these
buttons. They appeared simple, yet | couldn't comprehend how they achieved functions like
clicking, dragging, and other operations. However, my curiosity urged me to delve deeper into
the internal structure and operation of these buttons.
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By reading literature on the technical specifications and operational principles of
microswitches, | gradually unveiled the mysteries of the buttons. | discovered that microswitches
trigger the flow of electric current and generate electrical signals when the buttons are pressed,
transmitting these signals to the computer. This revelation piqued my interest in the working
principles of the buttons, and | was eager to further understand their materials, structure,
durability, and sensitivity.
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As my research progressed, | was amazed by the versatility of the buttons. They were not
merely simple devices; they were the core of my interaction with the computer. Buttons provided
precise control and operational capabilities, enabling me to perform various tasks and operations,
whether it was clicking, accessing right-click menus, or scrolling pages. These surprises and
discoveries deepened my appreciation for the marvels of electronic devices.
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Finally, as | integrated all my research findings, | had an epiphany. Buttons were not just
simple devices; they were the intricate embodiment of electronic engineering. Through the
intelligent triggering of microswitches and transmission of electrical signals, they facilitated
efficient interaction with the computer. This in-depth exploration in the field made me realize the
boundless possibilities of electronic devices and sparked my passion and pursuit of electronic
technology.

D) 4 : HE KT HK Control Chip: The Intelligent Central Hub
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The control circuit board of a mouse serves as the command center for various electronic
components. At first, | was puzzled by the operation of the control chip because they seemed like
mysterious black boxes. However, this confusion did not stop me from delving deeper into
exploration.
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By reading relevant web pages, | gradually began to understand the basic principles of
control chips. | discovered that control chips are composed of various components, including
logic gates. Logic gates play a crucial role in control chips as they can process and transform input
signals to achieve specific functions.
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| developed a strong interest in logic gates and started to delve into their working principles.
I learned about different types of logic gates, such as AND gates, OR gates, and NOT gates, which
achieve various logical operations by combining different input signals. The workings of these
logic gates broadened my horizons.
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Gradually, | began to comprehend how control chips work. | realized that they are the
intelligent central hub of electronic devices, responsible for receiving, processing, and converting
input signals to accomplish various functions. This discovery amazed me and deepened my
understanding of the wonders of electronic devices.
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Through studying, | gained valuable knowledge about logic gates and electronic devices. This
learning experience sparked me a greater interest in electronics and ignited a desire to further
explore the field.

E) BEED: MREHE N AZER Connection Interface: Bridge for Connecting to a
Computer
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The connection interface serves as a bridge between the mouse and the computer. Common
connection interfaces include USB, wireless connections (such as Bluetooth), and others. These
interfaces allow for the transmission of data and commands between the mouse and the

computer.

FOIERAR D HEAT TR FE, AR & R0 1 B AR R B AR i RO T i F usB
B LU R WA 2 A e L 288, et 1 s B e A (B D BE . b4, RIEHTA
TRLERRD ), T BT AR R B Ay 1.

I conducted detailed research on connection interfaces, including the working principles and
characteristics of various interfaces. | learned that USB interfaces are the most common and
widely used type, providing high-speed data transfer and power supply functionality. Additionally,
| studied wireless connection interfaces (such as Bluetooth) and gained an understanding of their
working principles and data transmission methods.
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Through in-depth research on the various electronic components of a mouse, we can
uncover the mysteries of mouse electronic devices. From the light sensor principle of the optical
sensor to the rotational encoder of the scroll wheel, and the microswitches of the buttons, each
component plays an important role in making the mouse a tool for interacting with the computer.
The control circuit board, as the central hub, coordinates and converts the signals from each
component into a format that the computer can understand. Finally, the connection interface



connects the mouse to the computer, enabling data transmission and command interaction.
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This in-depth research provides inspiration for future innovations, driving us to continuously
improve and develop mouse technology to provide better user experiences. Whether it's
improving the accuracy of the optical sensor, enhancing the functionality of the scroll wheel, or
exploring new button designs, we can explore more possibilities by gaining a deep understanding
of the principles and workings of mouse electronic components.



