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K-Band Power Amplifier for SATCOM
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Abstract

This study entailed the development of a K-Band power amplifier (PA). The proposed PA was implemented and verified using a
65-nm bulk CMOS process. The PA was designed with two stages to obtain sufficient gain in the K band. The PA had a chip area
of 0.93x0.47 mn? including RF and DC pads. The manufactured power amplifier design had a maximum saturation power of 22.4~22.7
dBm in the 19 - 21 GHz frequency band, and a power added efficiency (PAE) of 39 %~40 %. In the two-tone simulation results,
the linear power and efficiency levels satisfying third-order inter-modulation distortion (IMD;) below —30 dBc were confirmed to be
16~17 dBm and 24%~26 % in the 19~21 GHz frequency band, respectively.
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Fig. 1. Schematic of the two-stage power amplifier.
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Fig. 2. Stability of the two-stage power amplifier.
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Fig. 3. Layout of proposed power amplifier.
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Fig. 4. S-parameter of proposed power amplifier.
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Table 1. Performance comparison of state of art PAs.

(:11;11;?;:) Ref. [3] | Ref. [4] | Ref. [5]
90-nm
65-nm : 0.13-um | 0.18um
Technology | -\ jo Biiﬁgs SiGe | CMOS
3dB BW [GHz] | 16~25 | 22~37 | 24~30 | 18~23
Gain [dB] 226 174 236 | 225
Frequency [GHz] 20 24 24 20
Supply [V] | 10/22 | 3 2 36
# of stages 2 2 4 3
Py [dBm] 2 209 282 145
PAEgr [%)] 402 37 378 93
PydB [dBm] 215 206 266 162
PAEopias [ %] 37.6 41.0 378 -
Pour@Linear
(dBm] 1770 | 126+ | 213 ;
PAE@Linear [%]|  26%* 175% | 246 -

* EVM &4 A3
** IMD3 A 3(IMD3 < —30 dBc).
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