
Fraunhofer IZM offers application-adapted 
technologies for the manufacturing of glass 
interposers with Through Glass Vias (TGV). 
Glass offers superior properties compared to 
silicon. It provides a high optical transparency, 
it has well electrical insulating properties and a 
good chemical resistance. Also,  it is well suited 
for RF applications due to its low loss tangent 
and permittivity. By composing different mate-
rials, glass material suppliers can tailor the glass 
properties to the intended application. E.g., the 
thermal coefficient of glass can be matched to 
silicon which makes it a good material to imple-
ment active devices in or on glass interposers.
For the hermetical sealing of a device and also 
for realising an electrical contact to the inner cir-
cuitry, TGVs can be used to feed signals in and 
out of the packages.

Fraunhofer IZM has developed cost-effective 
Through Glass Via metallization processes on 

its 200 mm TSV processing line. Driven by the 
applications, a huge variety of glass interposers, 
e.g. optical transceivers, glass interposers for RF 
or radar sensor packages, can be realized within 
the following parameters:

Glass substrate thickness: 50-500 µm
TGV diameter from 5 to 1000 µm
Aspect ratio of up to 1:10

 
The low thermal conductivity of the glass can 
be combined with a dense array of copper filled 
TGVs to realize an anisotropic heat dissipation 
with low thermal cross talk between the diffe-
rent components on the glass interposer. 

Fraunhofer IZM has successfully demonstrated a 
highly parallelized sealed glass packaging for air 
sensitive III-V semi-conductors by using wafer 
to wafer structured metal bonding at moderate 
temperatures of 260 °C up to 320 °C.

For complex packages, glass interposers with 
up to three routing layers on each side are 
possible. By using a glass wafer compatible RDL 
wafer processing line, a feature size down to 8 
µm with high yield can be realized. Based on 
the application, a highly reliable polyimide or a 
low-k BCB can be used. 

For the final pad layer, different metalliza-
tion options are available. For the backside, a 
solderball compatible metallization based on 
Cu / Ni/ Cu can be chosen to allow soldering of 
the device on a PCB. For the front side, different 
IO metallization options, e.g. Cu, Cu / Ni / Au, 
Au, AuSn, CuSnAg, In, etc., are available. The 
project GlaRA is funded by the BMBF.

Fast Facts

1.	 Technologies developed in the project  
allow for packages to be adapted to 
specialized RF-sensor ASICs 

2.	Permits manufacturing in medium-sized 
quantities at competitive prices

3.	 Project partners: Endress+Hauser AG, LPKF 
Laser & Electronics AG , PacTech GmbH, 
MSG Lithoglas GmbH; Ulm University, 
Sentronics Metrology GmbH 
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