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Liquid crystals 

 Liquid crystals are materials that exhibit properties between those of conventional 

liquids and solid crystals. 

 Key phases: 

o Nematic Phase: Molecules align in the same direction but lack positional order. 

o Smectic Phase: Molecules are arranged in layers and exhibit both positional 

and directional order. 

o Cholesteric Phase: Molecules form helical structures. 

Principle of LCDs 

 LCDs operate on the principle of manipulating light through liquid crystals. 

 Polarized light passes through a liquid crystal layer, which can rotate its polarization 

direction under an electric field. 

 Light modulation is achieved by altering the orientation of the liquid crystals. 

Basic Components 

1. Polarizers: Convert unpolarized light into polarized light. 

2. Liquid Crystal Layer: Responsible for light modulation. 

3. Electrodes: Create an electric field to manipulate liquid crystals. 

4. Glass Substrates: Hold the electrodes and liquid crystal layer. 

5. Backlight (in transmissive displays): Provides illumination. 

 LCD Fabrication Process 

a. Material Preparation 

 Liquid crystal materials are synthesized with precise chemical composition. 

 Glass substrates are coated with transparent conductive materials (e.g., indium tin 

oxide, ITO). 

b. Alignment Layer Formation 

 Substrates are coated with alignment layers (e.g., polyimide) and rubbed to align liquid 

crystal molecules. 

c. Cell Assembly 

 Two substrates are placed together with a precise gap maintained by spacers. 

 Liquid crystal material is injected between the substrates. 

d. Polarizer Attachment 

 Polarizers are attached on both sides of the assembly. 
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e. Sealing and Testing 

 The display is sealed to prevent liquid crystal leakage. 

 Electrical and optical tests are conducted to ensure proper operation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


