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( Ka-band Power Amplifiers for Short-range Wireless Communication
in 0.18-ym CMOS Process )
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Abstract

Two Ka-band 3-stage power amplifiers were designed and fabricated using 0.18-um CMOS technology. For low loss
matching networks for the amplifiers, two substrate-shielded transmission line structures, having good modeling accuracy
up to 40 GHz were used. The measured insertion loss of substrate-shielded microstrip-line (MSL) was 0.5 dB/mm at 27
GHz. A 3-stage CMOS amplifier using substrate-shielded MSL achieved a 14.7-dB small-signal gain and a 145-dBm
output power at 27 GHz in a compact chip area of 0.83 mm". The measured insertion loss of substrate-shielded coplanar
waveguide (CPW) was 10 dB/mm at 27 GHz. A 3-stage amplifier using substrate-shielded CPW achieved a 12-dB

small-signal gain and a 12.5-dBm output power at 265 GHz. This results shows a potential of CMOS technology for low
cost short-range wireless communication components and system.
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Fig. 1. (a) Substrate-shielded microstrip-fine structure
(b) Substrate-shielded coplanar waveguide
structure.
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Figg 2. Measured and modeled S-parameters of
substrate-shielded CPW having width = 16 pm,
spacing = 10 ym, and length = 950 um.
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Fig. 3. Measured and modeled power and current gain
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m width. VDs:1 8 V, |DS:13 mA.
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Fig. 7. Measured large-signal characteristic of the
amplifier using substrate-shielded MSL (Vps=1.8
V, VGs:1 V)
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