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{Figure 1> A basic 3-D MMIC structure.
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{Figure 2) Process flow of 3-D MMIC structure.
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2 4A Ve

(& 1) TFMS H&, Microstrip 42, Coplanar Szt A2} EX nlal (B4 Avldr Z=50Q).
{Table 1) Comparison of TFMS line, Microstrip line, and Coplanar waveguide (characteristics impedance Z&=50Q).

TFMS Microstrip CPW
f=60GHz =10 pm, 7=100 pum, £=16 ym,
w=22 pm w="75 pm w=20 um
Guided wavelength, Az [mm] 2.96 1.72 2.03
Electrical length of 90-degree bend [degree] 2.3 14.7 9.4
_,_{»_—____
Reflection coefficient |Sul of 90-degree bend 0.0122 0.141 | 0.0294
2.4-3.6 | 31.4-41.9 — ]

| Electrical length of via pad size [degree] |
i Inductance of via-hole [pH]

1.8 | 14 —

J
I_Loss per wavelength [dB/Ag] |

1.7 ] 0.46 1.68
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45 m= 3P A& F Uk o] AL e
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(Figure 3 Circuit diagram of the feedback amplifier
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{Fig4) State-of-the-art of noise-figure charac-
teristics for millimeter-wave multistage
amplifier/receiver modules.
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GaAs Substrate

(32l 5) LMDS dZFE7|1& pHEMT 72
{Figure 5) Structure of a pHEMT applied to the
LMDS PA development.

InGaAs/n-AlGaAs double heterostructure,
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A}, os && 4 91X GaAs 71 MOCVD
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b Poya®l %) mE wighke —0.01dB/°C
olt},
LMDS % Hujd A48 Kty dHSE7]

= F& (0.25um A°)JE pHEMT &322 A
Z5)m, Triquint, Richardson, TX, Fujitsu
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{Figure 6) State-of-the-art of efficiency versus
output power characteristics for K-band
multistage p~-HEMT amplifier MMICs.
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