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What is Precision Engineering
• Creation of highly precise component, structure or movement. 

• Reduce the dispersion of the product's or part's function

•  Design and production of parts with tolerances measured in microns, that is one thousandth of 
a millimetre.

• Production of parts with a substantial size-to-tolerance ratio. 
• Widely used across various industries including Automotive, Electronics, Medical, 

Semiconductor, Aerospace, Filtration etc.
• Common precision engineering technologies include EUV Lithography, Electroforming, Photo 

Chemical Etching, Laser Micro Machining, Laser Cutting, Micro Stamping, etc. 

• Improve Product Performance
• Increase Manufacturability
• Lower Costs
• Advances Science And Technology



Communication & RADAR Systems

• Includes Transmitter, Receiver, Radiating structures (Antennas), Signal Processing 
etc.

• Precision components needed for high accuracy systems

• Backend semiconductor technology is highly precise and miniaturised (4nm – 28 
nm typically for digital and 250nm – 35nm for analog) 

• Precision manufacturing for Mass production & Lowering of cost

MST RADAR at Gadanki Seeker RADAR inside Missile 5G Base Station



6G : Spectrum Availability for Next generation Systems

Spectrum availability from 2022 to 2030

Possible new 6G spectrum ranges



Medium Power Amplifier using InGaAs MHEMT (WR3) band)

A Broadband 220-320 GHz Medium Power Amplifier Module, Kallfass et. al

35 nm InAlAs/InGaAs process by Fraunhoffer IAF

Precision Engineering Examples



MMIC Chipset using InGaAs MHEMT (WR3 band)

MMIC Chipset for 300 GHz Indoor Wireless Communication, Kallfass et. al



Vertically Stacked Heterodyne 
THz Array

Micromachined Packaging for Terahertz Systems, Gautam Chattopadhyay et. al.

Precision Packaging



Ceramic and Organic Microstrip to Waveguide package at 77 GHz

Millimeter-wave SMT Low Cost Plastic Packages for Automotive RADAR at 
77GHz and High Data Rate E-band Radios, PF. Alléaume et. al.

Precision Packaging



Key Technology Development at SAMEER using Precision Engineering

Ka-band Mixer

Quadrupler at 57 GHz

V-band Medium Power 
Amplifier

Tripler at 47 GHz

20-40 GHz SPST switch

W-band LNA

W-band Doubler

1-40 GHz SPST switch

18-40 GHz LNA



Key Technology Development at SAMEER using precision engineering

MMIC Based V-Band Low 
Noise Amplifier

MMIC Based V-BandMicro-strip to Waveguide 
Transition in V band

MMIC Based V-Band 
Medium Power Amplifier

MMIC Based V-Band Quadrupler
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