
我所研究的电子设备是我们使用电脑时离不开的电子器件——鼠标，我在网络上找到了

它的拆解和注释图

The electronic device I have been studying is an essential component that we cannot do
without when using a computer - the mouse. I found disassembly and annotated diagrams of the
mouse on the internet.

来源 origin：http://www.360doc.com/content/12/0323/08/8458939_196846183.shtml

我通过对其的仔细观察和资料搜索，我发现我们所使用的鼠标一般分为两种：一是“机

械鼠标”，另一个则是我们现在所常用的“光学鼠标”。机械鼠标的工作原理是靠鼠标底部

的滚轮去判断鼠标的移动轨迹，这种轨迹的判断方式较为可靠，利用的传感器也比较廉价。

了解到这些优势之后，我好奇为什么我们现在不会再用这种滚轮鼠标了呢？由于这种鼠标已

经买不到了，我只好上网搜寻原因。原来是因为桌上的脏物例如灰尘很容易在滚轮滚动的同

时进入到滚轮和鼠标外壳的缝隙内，常此已久，滚轮会变得难以滚动，鼠标也会失灵。

Through careful observation and research, I 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, I became curious why we no longer use this type of scroll wheel mouse. Since these
mice are no longer available for purchase, I 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.

于是我开始研究我们现在所用的光学鼠标，我在网上看到其注释图后，得知其内部的电

子部件包含光学传感器，滚轮，三个轻触式按钮，控制芯片等等。下面我将一一记录我的探

索结果和收获。

Therefore, I started researching the optical mouse that we currently use. After seeing the
annotated diagram of its internal components online, I learned that it includes optical sensors, a
scroll wheel, three touch-sensitive buttons, a control chip, and more. Below, I will document my
findings and discoveries.

A) 光学传感器：鼠标的眼睛 Optical Sensor: The Eye of a Mouse

http://www.360doc.com/content/12/0323/08/8458939_196846183.shtml


光电传感器是鼠标最关键的组成部分之一。我想知道鼠标是怎么知道我们将它往某个方

向移动的。在我将自己带入鼠标的角色时，我认为鼠标的“感觉”应该与我们人类相似。我们

能感受到自己在移动，是因为我们可以通过眼前景物的移动来大概判断自己正在向哪个方向

移动多少距离。因此，我猜测鼠标应该能够感知光线的变化，并将其转化为计算机可以理解

的数据。

The optical sensor is one of the most crucial components of a mouse. I wanted to
understand how the mouse determines the direction in which it is being moved. Putting myself in
the role of the mouse, I 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, I speculated that the mouse should be
capable of sensing changes in light and converting them into data that the computer can
comprehend.

在网上，我发现光电传感器是鼠标最关键的组成部分之一。这些传感器通常由硅制成，

具有高度敏感的光敏元件，如光敏二极管或光敏电阻。当光线照射在传感器上时，如果光线

被阻挡或反射，传感器会产生电信号。这些信号经过放大和处理后，被传输到控制电路板，

最终被计算机解读。

Online, I 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.

了解到这些关键信息后，我对光学传感器产生了浓厚的兴趣。我深入研究了光学传感器

的工作原理和技术规格，并学习了相关的专业文献。我发现光学传感器的敏感度和精确度对

鼠标的性能至关重要。更高质量的光学传感器能够提供更准确的移动跟踪，使鼠标在不同的

表面上都能表现出色。

After learning about these critical pieces of information, I developed a strong interest in
optical sensors. I delved into the working principles and technical specifications of optical sensors,
and studied relevant professional literature. I 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.

通过我的探索和研究，我对鼠标的光学传感器有了更深入的了解。它们就像鼠标的眼睛，

能够感知光线的变化并将其转化为计算机可以理解的数据。这种技术的应用让鼠标能够准确

地追踪我们的移动，为我们提供精准的控制，使我们在计算机上的操作更加顺畅和高效。

Through my exploration and research, I 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) 滚轮：多功能的导航工具 Scroll Wheel: A Versatile Navigation Tool
滚轮作为鼠标上常见的一个装置，赋予了我快速滚动文档或网页的能力。它通常由塑料



或金属制成，并且内部包含一个编码器。该编码器通过检测滚轮的旋转方向和速度，从而确

定滚动操作的方式。

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.

为了深入了解滚轮的工作原理和作用，我进行了详尽的研究。我阅读了与滚轮技术相关

的网站以及制造商附赠的的使用说明书。通过对滚轮结构和编码器工作原理的分析，我了解

到滚轮能够向计算机发送旋转方向和速度的信号，以实现文档或网页的滚动操作。

To gain a deeper understanding of the working principles and functions of the scroll wheel, I
conducted thorough research. I 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, I 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.

滚轮的设计和功能使得鼠标在使用中更加便捷和高效。它为用户提供了快速滚动的能力，

无论是在长篇文档中查找信息，还是在网页上浏览内容。通过掌握滚轮的工作原理，我对其

在提升用户体验和操作效率方面的重要性有了更深刻的认识。我认识到滚轮不仅仅是一个简

单的滚动装置，而是一个多功能的导航工具，为用户提供了方便的滚动和导航体验。

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, I have gained a deeper appreciation for its importance in enhancing
user experience and operational efficiency. I 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.

我又研究了鼠标滚轮和 VEX V5 电机之间的关系。鼠标滚轮通过内部传感器来感知转动

的角度和速度。一般来说，鼠标滚轮的转动角度与鼠标滚轮的旋转方向和速度相关。这些角

度和速度信息被转化为计算机指令，从而实现滚轮操作的准确控制。VEX V5 电机内置编码

器或传感器，用于测量电机转动的角度和速度。编码器通过测量转动步数和时间来计算电机

的角度和速度。这些测量值可以用于实现精确的运动控制和反馈。

I 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.



通过分析鼠标滚轮的工作原理和 VEX V5 电机的内置传感器，我们发现这两种设备在角

度和速度测量上具有相似之处。它们都依赖于角度和速度的测量来实现精确的运动控制。

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.

角动量和加速度的概念在鼠标滚轮和 VEX V5 电机中都起到重要作用，帮助实现更精确、

灵活的操作和控制。通过测量转动角度和速度，可以计算出角动量，并根据加速度的测量值

调整滚轮操作的灵敏度和电机的响应速度，以适应不同的应用需求。

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.

综上所述，通过研究鼠标滚轮和 VEX V5 电机之间的角度、角动量和加速度的关系，我

看到它们在这些方面有一些共同之处。

In conclusion, by studying the relationship between angle, angular momentum, and
acceleration in the mouse scroll wheel and VEX V5 motor, I see similarities in these aspects.

C) 三个轻触式按钮：操作的核心 Three Tactile Buttons: The Core of Operation
作为一名对电子器件充满好奇的学生，我对研究三个轻触式按钮展开了探索。起初，我

对这些按钮的工作原理感到困惑。它们看起来很简单，但我无法理解它们是如何实现点击、

拖动和其他操作的。然而，我的好奇心驱使我深入研究按钮的内部构造和工作方式。

As a curious student fascinated by electronic devices, I embarked on an exploration of three
tactile buttons for my research. Initially, I was perplexed by the working principles of these
buttons. They appeared simple, yet I 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.

通过阅读有关微动开关的技术规格和操作原理的文献，我逐渐揭开了按钮的奥秘。我发

现微动开关在按钮按下时会触发电流流动，产生电信号，并将其传递给计算机。这个发现让

我对按钮的工作原理产生了浓厚的兴趣，我迫不及待地想深入了解按钮的材料和结构，以及

它们如何确保耐用性和灵敏度。

By reading literature on the technical specifications and operational principles of
microswitches, I gradually unveiled the mysteries of the buttons. I 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 I was eager to further understand their materials, structure,
durability, and sensitivity.

随着研究的深入，我对按钮的多功能性感到惊奇。它们不仅仅是简单的装置，而是我与



计算机互动的核心。按钮提供了精准的控制和操作能力，使我能够执行各种任务和操作，无

论是点击、右键菜单还是滚动页面。这种惊喜和发现让我对电子器件的奇妙之处有了更深刻

的认识。

As my research progressed, I 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.

最终，当我将所有的研究成果整合在一起时，我恍然大悟。按钮不仅仅是简单的装置，

它们是电子工程的精妙结晶，通过微动开关的智能触发和电信号传递，实现了与计算机的高

效互动。这一领域的深入研究让我意识到电子器件的无限可能性，并激发了我对电子技术的

热爱和追求。

Finally, as I integrated all my research findings, I 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) 控制芯片：智慧的中枢 Control Chip: The Intelligent Central Hub
鼠标的控制电路板是各个电子器件的指挥中心。一开始，我对控制芯片的运作方式感到

迷惑，因为它们看起来像是神秘的黑盒子。然而，这种困惑并没有阻止我继续深入探索。

The control circuit board of a mouse serves as the command center for various electronic
components. At first, I 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.

通过阅读相关的网站，我逐渐开始理解控制芯片的基本原理。我发现，控制芯片由各种

组件组成，包括逻辑门等。逻辑门在控制芯片中起着重要的作用，它们能够处理和转换输入

信号，实现特定的功能。

By reading relevant web pages, I gradually began to understand the basic principles of
control chips. I 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.

我对逻辑门产生了浓厚的兴趣，并开始深入研究它们的工作原理。我了解到不同类型的

逻辑门，如与门、或门和非门，它们通过组合不同的输入信号来实现各种逻辑运算。这些逻

辑门的工作原理让我大开眼界。

I 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.



逐渐地，我开始领悟控制芯片的工作方式。我意识到它们是电子器件中的智能中枢，负

责接收、处理和转换输入信号，以实现各种功能。这个发现令我感到惊奇，也让我对电子器

件的奇妙之处有了更深刻的认识。

Gradually, I began to comprehend how control chips work. I 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.

通过对控制芯片的研究，我获得了关于逻辑门和电子器件的宝贵知识。这种学习经历让

我对电子技术产生了更大的兴趣，并激发了我进一步探索的欲望。

Through studying, I 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) 连接接口：桥梁与计算机的连接 Connection Interface: Bridge for Connecting to a
Computer

连接接口是鼠标与计算机之间的桥梁。常见的连接接口包括 USB、无线连接（如蓝牙）

等。这些接口允许鼠标与计算机之间传输数据和命令。

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.

我对连接接口进行了详细的研究，包括各种接口的工作原理和特点。我又了解到 USB
接口是最常见和广泛使用的接口类型，它提供了高速数据传输和供电功能。此外，我还研究

了无线连接接口（如蓝牙），了解了它们的工作原理和数据传输方式。

I conducted detailed research on connection interfaces, including the working principles and
characteristics of various interfaces. I learned that USB interfaces are the most common and
widely used type, providing high-speed data transfer and power supply functionality. Additionally,
I studied wireless connection interfaces (such as Bluetooth) and gained an understanding of their
working principles and data transmission methods.

通过对鼠标各个电子器件的深入研究，我们可以揭示鼠标电子器件的奥秘。从光电传感

器的感光原理到滚轮的旋转编码器，再到按钮的微动开关，每个部件都发挥着重要的作用，

使鼠标成为我们与计算机互动的工具。控制电路板作为中枢，将各个部件的信号协调并转化

为计算机可以理解的格式。最后，连接接口将鼠标与计算机连接在一起，实现数据传输和命

令交互。

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.

这些深入研究为未来的创新提供了启示，激励着我们不断改进和发展鼠标技术，提供更

好的用户体验。无论是改进光电传感器的精度，增强滚轮的功能，还是探索新型按钮设计，

我们都可以通过深入理解鼠标电子器件的原理和工作方式，开拓出更多可能性。

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.


