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Advances in silicon technology continue to revolutionize micro-/nano-electronics.  However, Si cannot do everything and devices/components based on other materials systems are required.   What is the best way to integrate these dissimilar materials?  In this talk, we review different approaches to heterogeneously integrate dissimilar materials with Si CMOS.  In particular, we summarize our results on the successful integration of III-V electronic devices (InP HBTs and GaN HEMTs) with Si CMOS on a common silicon wafer using a fabrication process similar to a SiGe BiCMOS process. The process was used to fabricate RF and mixed signals circuits with on-chip digital control/calibration – essentially a new class of high performance, ‘digitally assisted’, mixed signal and RF ICs.
We have also shown that RF MEMS can be integrated onto this platform to create tunable or reconfigurable circuits.  Thus, heterogeneous integration of III-V devices, MEMS and other dissimilar materials with Si CMOS enables a new class of high performance ICs that enhance the capabilities of existing systems, enable new circuit architectures and facilitate the continued micro-/nano-electronics revolution.  
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