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SHORT ABSTRACT OF 
PRESENTATION

This talk will start with a short overview 
of different monolithic microwave inte-
grated circuit (MMIC) technologies for 
millimeter-wave (mmW) and THz oper-
ation followed by the design of MMIC 
phased array circuits. We will discuss 
packaging techniques for efficient phased 
array scaling and demonstrate a 3D mod-
ular packaging concept for heterogeneous 
integration of different MMIC technol-
ogies. The 3D modular packaging con-
cept is based on an active transmit array 
antenna and is scalable in size due to qua-
si-optical feeding and stackable printed 
circuit board design. We also show the 
progress of VTT’s wafer-level packag-
ing platform integrating antennas, filters, 
and active MMIC chips on a single sil-
icon carrier. The technology is based on 
micromachined waveguides in silicon, 

Au-Au wafer bonding, and flip-chip 
technologies. The process includes only 
standard fabrication steps that can be 
automated and allows integration of indi-
vidual MMICs of different technologies 
into the same Si module. The process is 
scalable and cost efficient for future sub-
THz and THz communication and sens-
ing applications.
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