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摘  要 

I 

摘  要 

这些年，液晶显示器（Liquid  Crystal Display,LCD）取代了 CRT 来到家

庭，应用于工业，使得平面显示器得到急速发展。本人供职的 A 公司是大型的

液晶模组研发，制造，销售公司。在市场占有较大的份额。在实际生产过程中，

经常会面对各种各样的产品异常，对于液晶面板来说就是显示异常。生产过程

中呈现的只是显示不良这种现象，而对于工程师来说，是要消除这些显示不良，

提升生产的良率。 

本文的目的在于能够通过对液晶显示原理的理解，对生产过程显示不良进

行分析，找出显示不良的原因，从而使显示不良能够得到改善。 

本文首先对液晶面板的一些基本的组件进行简单的说明。液晶模组我们将

它们分为 6 大部分：偏光板，CF，TFT，液晶，源极驱动器和门驱动器，控制

板。其中偏光板，液晶，CF，TFT 决定液晶的显示。TFT，源极驱动器，门驱

动器，控制器决定液晶如何显示。对液晶组件的了解会加深我们对显示原理的

理解。 

其次，通过对液晶面板的结构，源极驱动器，门驱动器结构和原理的分析，

了解它们在液晶面板显示中的功能，如何决定液晶面板的显示。然后对控制液

晶翻转的 Vgma 和 Vcommon 电压的分析，了解了液晶面板为什么能够形成灰

阶，显示不同的颜色。将以上所有这些进行总结，就了解了液晶显示的原理。

然后对 LCD 控制电路进行分析，对控制电路中每一部分的功能进行分析，了

解了每一部分的功能。这些部分如何运行，从而了解了如何控制液晶显示。 

再次，将生产线实际遇到的显示现象进行分类，总结分析的方法。结合液

晶显示的原理，将生产线发生的液晶显示不良发生的位置进行了总结。了解了

每种异常发生的位置，结合异常分析的方法，就可以快速的分析出显示异常的

原因。结合生产线遇到的实际案例，将异常分析的整个流程进行了总结。 

最后，将将异常研究的结果编写成一个软件“液晶显示异常辅助分析”系

统，将异常判断，异常分析方法，异常分析工具都整合在一起，使用一定的逻

辑顺序将他们排列。能够指导和辅助人员进行一般的异常分析。该软件可以作
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II 

为教材训练新员工，使其能够快速的进行异常分析。 

 

关键字：TFT.LCD；显示原理；异常分析 
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Abstract 

III 

Abstract 

In recent years, LCD (Liquid Crystal Display, LCD) that replaces the CRT 

came home, industrial, making flat.panel displays to get rapid development. 

Company“A”which I worked for is a large LCD company that include module R & 

D, manufacturing and sales and it account for a large share of the market. In the 

actual production process, often face a variety of products abnormalities; it is for the 

LCD panel defect. The present process is only to show the appearance of display, 

for engineer who is to eliminate these undesirable display, improve the production 

yield. 

The purpose of this paper is that understand the principles of the production 

process to analysis and identify the causes of poor display, so that display defect can 

be improved. 

Firstly, some of the basic components of a liquid crystal panel for simple 

instructions. LCD module, we will divide them into six parts: the polarizer, CF, TFT, 

liquid crystal, source driver and gate driver, the control panel. The polarizing plate, 

liquid crystal, CF, TFT, all of that decide LCD display. TFT, source driver, gate 

driver, all of that control determines how the liquid crystal displays. Understanding 

the components of the LCD display will deepen our understanding of the principles. 

Secondly, the analysis of the structure of the LCD panel, source driver, gate 

driver configuration and principles understand their function in the LCD panel, and 

how to determine the LCD display. Then the control transfer voltage analysis：

Vgma and Vcommon understand why we can form a grayscale LCD panels display 

different colors. All of the above summarize, we understand the principle of LCD 

display. Then analyze the LCD control circuit, the control of the function of each 

part of the circuit is analyzed to understand the function of each part. How to run 

these parts in order to understand how to control the LCD. 

Third, the production line shows the actual phenomenon encountered classify 
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IV 

summary analysis method. Combined with the principle of LCD display, the 

position of the occurrence of LCD display production line bad happened 

summarized. Understand the position of each exception occurred, which it 

combines anomaly analysis methods, we can quickly analyze the reasons for the 

display defect. Actual cases encountered in the production line, the entire process 

anomaly analysis are summarized. 

Finally, I wrote a software "LCD exception assisted analysis" system based on 

summary display abnormal, Compiled the function about defect judgment, defect 

analysis, defect analysis tools that are integrated with together. Arrange them basis 

on logical order. Can guide and support staff for general exception analysis. And 

can be used as teaching materials to train new employees to enable them to quickly 

analyze abnormal. 

 

Keywords: TFT.LCD; display principle; Defect analysis 
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