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• SIL (single in line thick film hybrid circuit)

• DIL ( dual in line )

• Double-Sided 

• Double-Sided with laser made metal coated pass-thru holes

• Hybrids suitable for sub-gigahertz and microwaves bandwidths

• High Power applications hybrids

• Gold pads silicon dies hybrids

• Multilayer hybrids 

• Screen printed resistors trimmed by laser

• Overglazed hybrids

Type of Thick Film Hybrid Circuit



Main differences between Thick film, Fine line & Thin film
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Fine lineCharacteristics Thick film Thin Film

Conductor lines definition ( µm ) >= 150 10-20

Quality of Definition Sufficient Very Good

Resistor precision ( % on the R value ) 0,5 % 0,1 %

Resistor TCR ( ppm) 50÷100 Few (5-10)

Cost compared to Thick Film 1 8-10

Other than a greater thickness,
the thick film tracks are rougher
and more uneven.



Main differences between Thick Film substrates and PCBs

Characteristics Thick Film Hybrid Circuits PCB FR4

Substrate Size L x W ≤ 101.6 x 152.4 mm ≥ 200 x 200 mm

Substrate Thickness 0,254 ÷ 1,27 mm 1 ÷ 1,6 mm

Substrate Type Alumina, AL2O3  96%/99,5%/99,6%
Aluminium Nitride AlN

FR4: Fibre-Glass + Epoxy Resin

Conductive Tracks Ag, Pd/Ag, Pt/Ag, Au, Ag ( Thick Silver ), Pt/Au Cu

Conductive Track Thickness (µm) Ag, Pd/Ag, Pt/Ag  12 ÷ 15 ;
Au 08 ÷ 10 ;
Ag ( Thick Silver ) 30 ÷ 250

17, 35, 70 + galvanic deposition 20-50 

Number of Conductive layers ≤ 5 ≤ 12

Passive Components Integrated on the substrate Must be mounted with SMT process

Conductor Protection Overglaze, Polimeric Overgraze Solder Mask by Epoxy Resin



Main differences between Thick Film substrates and PCBs

Characteristics Thick Film Hybrid Circuits PCB FR4

Humidity Absorbing 0 < 0.16 %

Maximum Operating Temperature 150 °C 120  °C

Coefficient of Thermal Expansion (ppm/°C) 6 12-15   X,Y direction / 70  Z direction

Coefficient of elasticity 320 25

Process Screen Printing
Drying ( 150 °C )
Firing ( 850 °C ) 

For Each layer
Drilling
Scribing

Drilling
Hole Plating ( PTH & Vias )
Photoresist Deposition
Photoresist Exposition
Photoresist Stripping
Galvanic process, Cu Sn/Pb
Etching
Photoresist Tin/Lead Strippinh
Solder Mask
Finishing



Fine Line on Fired Ceramics

Other technologies, Fine Line

Fine Line Thick Film is an alternative
technology to Thin Film.

Fine Line on Green Tape



Fine Line on Fired Ceramics

Other technologies, Fine Line

Fine Line Thick Film is an alternative
technology to Thin Film.

Fine Line on Green Tape



YOUTUBE LINK https://www.youtube.com/watch?v=nB9mmK9oSok
  
 CLICK HERE FOR AUREL VIDEO ON FINE LINE THICK FILM SOLUTIONS

SEE NEXT PRESENTATION PAGES FOR MORE INFORMATION 
ON AUREL WIRELESS PRODUCTS AND CONTACT INFORMATION

https://www.youtube.com/watch?v=nB9mmK9oSok




























CONTACT TOM TERLIZZI GM SYSTEMS LLC FOR INFORMATION ON 
AUREL MICROELECTRONICS AND WIRELESS PRODUCTS IN USA

ONTACT

516-807-9488 CELL OR 631-269-3820 OFFICE LAND LINE

       EMAIL: Terlizzi@gmsystems.com   Web site http://www.gmsystems.com/index.html


