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A 106~133 GHz Wideband Power Amplifier in 40-nm CMOS Process
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Abstract

This paper presents a wideband power amplifier operating in the frequency range of 106~133 GHz, using a common-source differ-
ential structure implemented in a 40-nm CMOS process. Each stage of the amplifier, excluding the output, is matched using a wideband
transformer with a series inductor, and the output is matched to the maximum output load impedance using a balun. Measurement results
show a maximum gain of 22.3 dB at 116 GHz, 3-dB bandwidth of 27 GHz, and output saturation power of 9.4 dBm. The power
consumption is 76 mW at 1.1 V supply voltage, with a peak power added efficiency of 9.3 %. The chip area, excluding the pads,
measures 595 £ mx88 m.
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. Layout of differential common source amplifier

stage with cross-coupled neutralization capacitors.
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Fig. 4. Transformers and input/output balun layouts for
wide-band matching of each amplifier stage.
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Fig. 5. Load-pull simulation results of final output ampli-
fier and final matching impedance.
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E 1. D-tI9 CMOS d¥ $27] A% Hl
Table. 1. Comparison of D-band CMOS power amplifiers.

This work Ref. [5] Ref. [6] Ref. [7] Ref. [8] Ref. [9] Ref. [10] Ref. [11]
40-nm 28-nm 28-nm 65-nm 45-nm 45-nm éig; 40-nm
Technology CMOS CMOS CMOS CMOS CMOS CMOS FD-SOI CMOS
/topology /4-stage /3-stage /3-stage /5-stage RFSOI SOI /4-stage
1-wa 4-wa 2-wa 1- wa 4-way diff /4-stage 3-stage 1-wa
way way way way way g Lway way
Frequency (GHz) 120 138 138 140 140 160 130 130
Gain (dB) 223 22.6 19.2 27.32 222 /24 18 13.5 22.5
106~133 124~152 127~150 135~145 130~151 146~174 111~149 122~137
3-dB BW (GHz) 97 2 ” 10 133~148 2 18 15
21/15
FBW (%) 22 20 16 7 15 17.5 29 11.5
PAE (%) 93 8.6 15.4 6.4 13.4/11 6.8 16.5 7.1
Py (dBm) 9.4 16.2 154 10.7 17.5 / 18.5 8.8 17.5 7.7
Pigs (dBm) 59 114 11.2 72 14.2/13.5 5 N/A 5
Py (mW) 76 368 381 170 N/A 92 N/A 81
0.052* 0.33* 0.091* 0.43* 0.04*
2 * * *
Area (mm°) 025%* 031%* 0.027 10,46+ 028+ 0.113 0.065
* Chip area for core.
** Chip area including pad.
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