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A K-/Ka-Band CMOS Power Amplifier with a Matched Cascode Power Cell
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Abstract

This study proposes a K-/Ka-band CMOS power amplifier (PA) with a matched cascode power cell. Interstage inductors are introduced
between the common source (CS) and common gate (CG) transistors to achieve high power gain and high reverse isolation of the PA.
Cold FETs are configured with interstage inductors to reduce the phase distortion of the PA. The input and output matching networks
of the PA are designed as broadside-coupled transformers to obtain a high coupling coefficient and low insertion loss. The proposed
PA is fabricated using a 65 nm RF CMOS process, whose chip dimensions are 0.99 mm % 0.57 mm. The device achieves a saturated
output power of 19~21 dBm, power-added efficiency of 32~37 %, and power gain of 6.7~7.7 dB in a frequency range of 24~28
GHz. The linear power values for the IMD < —30 dBc are in the range of 12.5~15 dBm in a frequency range of 24~28 GHz.
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Fig. 1. Proposed power amplifier schematic.
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Fig. 2. Conjugate matching contours and optimum power
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Table 1. Comparison of mm-wave CMOS power amplifier.

This work
2l B3] 4 (simulation)
Technolo 65-nm 40-nm 65-nm 65-nm
& | cMos | cMos | cmos | CMoS
Frequency N N N
(GHz) 28 26~28 24~27 24~28

Py [dBm] 18.5 > 20.2 > 171 > 19
P4z [dBm] N/A > 183 > 152 > 16.7

PAE,u [%] | 273 > 25 > 31 >3
Gain [dB] 18 201 | 25~29.1 | 67~77
Ll?zgm?“’ 2 | >158 | >11 > 125
(Mp3< | (BOMHz| GOMHz | Q0-MiTz | (100-Mrz
30 dBo) spacing) | spacing) | spacing) | spacing)
Linear PAE | oo | psmx | g8 | 2027+
(%]
Corearea | o1 | 0214 | 0313 0.255
[mm']

* EVM &4 43 7%
** IMD3 A3} 7|5 (IMD<—30 dBc)
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