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This thesis presents studies of broadband millimeter-wave receiver MMICs and its applications which are
capable for high bit-rate communication systems and high-resolution sensors. Wide bandwidth and high
sensitivity receiver are keys for realizing these applications. Details are described below.

In chapter 2, several types of broadband amplifier using InP HEMT technology are discussed. For 100 Gbps
communication system, a baseband amplifier that has an ultra-broadband characteristic from DC to 100 GHz
is required. The fabricated amplifier realized gain of 10 dB and bandwidth of 105 GHz.

For realizing high gainmillimeter-wave amplifiers, feedback power transmitting inside the chip substrate
should be suppressed to avoid instability. I introduced a flip—chip assembly and resistive layer to reduce
unwanted feedback power. The fabricated millimeter—wave amplifier successfully realized a gain of more
than 30 dB, noise figure of 3.5 dB from 80 to 100 GHz.

Design methodology of common—gate amplifier with current reuse topology that are useful for high—frequency
and broadband amplifier. W-band (68-123 GHz), D-band (105-195 GHz), G-band (135-220 GHz), and J-band
(270-330 GHz) amplifiers were realized.

Chapter 3 describes 94 GHz band millimeter—-wave imagers. RF components constructing small-size imaging
array are discussed in detail. Then, broadband and low—noise receiver MMIC and small-size planar antenna
are designed. The passive imaging system successfully obtained millimeter-wave image. Furthermore, novel
active imaging by applying impulse generator is also proposed and obtained high-resolution millimeter—wave
image.

Chapter 4 described receiver front—ends that are capable for THz applications. One is 110-140 GHz
fundamental mixers that were developed in InP HEMT. The mixer was also integrated with HEMT amplifier.
The other is backward diodes for THz detection with high sensitivity. The backward diode can be integrated
with HEMT amplifier by designing epitaxial layer. The measured sensitivity at 94 GHz was ten times higher
than that of conventional schottky-barrier diodes.
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