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History of the MMIC
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Jack Kilby built the first IC at Tl in 1958 for which he got
the Nobel Prize in Physics in 2000

Jean A. Hoerni at Fairchild invented the Planar process
on Silicon in 1958

In 1975 Ray Pengelly and James Turner at6 Plessey
built the first MMIC at X-Band: "Monolithic Broadband
GaAs F.E.T. Amplifiers”

In 1987 H. Hung et al at COMSAT built the 15t mm-wave
MMIC at 20GHz "Ka-Band monolithic GaAs power FET
amplifiers”

MMIC stands for Monolithic Microwave Integrated
Circuits




MIC versus MMIC Solution?

« MIC Advantages:
— Fast & Low Cost Development
— Better Performance such as: NF, Efficiency, P4z
— Variety of Dielectric Materials

— Integration of Different Semiconductor Technologies:
MESFETS, Bipolar, Pin Diodes, Digital...etc
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— Higher Levels of Integration is possible

« MMIC Advantages:
— Low unit Cost
— Performance Uniformity from Unit to Unit
— Very Small Size & Weight
— Very Broadband Performance due to few parasitic effects
— Simple Assembly Procedure
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MMIC Applications

— Switches: SPDT, SPNT, NPMT, ..etc
— Amplifiers: LNAs, PAs, Drivers

— Attenuators: Fixed, variable, digital

— Phase Shifters: Fixed, variable, digital
— Mixers

— Frequency Multipliers

— VCOs

— Phase Detectors

— MMIC World market is around $5billion
versus a total of $1Trillion electronics
market




LLACLEN GaAs Market 1999 — 2011
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GaAs device market, 1999-2011 (in $bn). Source: Strategy Analytics.




L MMICs for Wireless Applications
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Power Amplifier MMICs




Passive MMICs
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Trends For Commercial Applications




Trends for Government Applications




Semiconductor Materials for MMICs

MMIC Electron RF Active Device o
Semiconductors Mobility r 1 loss o Technology Application



MMIC Recommended Processes




MMIC Packaging

a) Ceramic Drop-in b) SMT Ceramic c) SMT Plastic

d) Finished Products
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Conclusion and Future Trends




