
The LIGA Process

What is LIGA?

German English

LI thogrphie Lithogrphy

Gavanoformung Electroforming / Electroplating

Abformung Moulding



LIGA: Background



LIGA Process



Function of LIGA



LIGA Process



X-ray Lithography



Deep X-ray Lithography Techniques



Deep X-ray Lithography Techniques

Electroplating and Micro-Molding Techniques



Advantages and Disadvantages



Applications



Hot Embossing





Nanoimprint Lithography
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Nano-imprinting Lithography: 

 

1. Orient substrate and 
treated template 

 
 
 

2. Dispense drops of low 
viscosity UV curable low 
viscosity organosilicon 
monomer 

 
 
 

3. Close gap and illuminate 
with UV (Room 
Temperature, Low 
Pressure) 

 
 
 

4. Separate the template 
from the substrate 

 
 
 
 

5. Halogen break-thru etch 
followed by oxygen etch 

Fused Silica Template 

Release Layer 

Planarization Layer 

Substrate 

Residual Layer 

HIGH resolution, LOW 

aspect-ratio relief 

HIGH resolution, HIGH 
aspect-ratio feature 

Low Viscosity Monomer 

UV blanket expose 

Step and Flash Imprinting Lithography (S-FILTM)



Thermal Modeling of UV Nanoimprint Lithography
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➢ Deposition (Additive Method) :
• Thin Film Deposition

➢ Etching (Subtractive Method) :
• Wet Etching
• Dry Etching

➢ Patterning (Pattern Transfer Method) :
• Photo Lithography
• E-beam Lithography
• Nano-imprinting Lithography
• LIGA

MEMS Fabrication Techniques

There are three basic building blocks in MEMS technology



MEMS Applications in the Car



MEMS Applications

• Micro-engines ✓ Micro-Reactors

✓ Vibrating Wheel

• Inertial Sensors ✓ Virtual Reality Systems

• Accelerometers ✓ Airbag 

✓ Accelerometer

• Pressure Sensors ✓ Air Pressure Sensors

• Optical MEMS ✓ Pill Camera

• Fluidic MEMS ✓ Cartridges for Printers

• Bio-MEMS ✓ Blood Pressure Sensors

• MEMS Memory Units ✓ Flash Memory
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• Measurand (Physical quantities):
Position, displacement

Temperature

Force

Pressure,…

Concentrations, chemicals,…,

• Sensor:
is a device that detects a change in a physical stimulus and turns
it into a signal which can be measured or recorded

• Signal conditioning:
Amplifying, wave- shaping, filtering, rectifying,…

• Transducer
is a device that transfers power from one system to another
in the same or in a different form.

Definitions



Smart Phone Tough: Techno Sensitivity

Integrated circuit (IC)



CommunicationTimeline



The History of Internet



The evolution of the cellphone



Samsung
Galaxy S9



Mobile Technology



Comparison between 4G vs. 5G

The following basis differences between 4G and 5G are:

4G (2000-10) 5G (2010-20)

Switching Circuit/Packet Circuit/Packet

Data Rate Upto 20 Mbps Upto 1 Gbps

Technology Combination of 
broadband
LAN/WAN/PAN

Combination of 
broadband
LAN/WAN/PAN



Technology Generation
20172014 2020?
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Metric Prefixes








