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Schematic of the proposed PA
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Fig. 4 The 3D model of the power combiner and its equivalent circuits
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Fig. 5 Impedance transformation process of the power combiner
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Table 1  Comparison of circuit performance
K T 3-dB #FE/GHz  Hizk/dB P,/dBm  OP 1-dB/dBm  PAE/%  HHHE/V  FEH/mm?
SCHR[S ] 65-nm CMOS 79 ~106 12.0 14. 8 12.5 8.7 1.2 0. 280
k(6] 65-nm CMOS 101~117 14. 1 14. 8 11.6 9.4 2.0 0. 106
SCHR[ 14] 45-nm SOI CMOS 82~97 12. 4 19.2 14.0 3.4 0. 228
A3 65-nm CMOS 84~104 16.5 16.3 12.7 10.7 1.2 0.115
20 [ 4] Khanpour M, Tang K W, Garcia P, et al. A wideband W-
band receiver front-end in 65-nm CMOS [ J ]. IEEE
15 Journal of Solid-State Circuits,2008,43(8) :1717-1730
10 [ 5] Tsai KJ,KuoJL,Wang H E.A W-band power amplifier
':E in 65-nm CMOS with 27 GHz bandwidth and 14. 8 dBm
EE 5 < saturated output power [ C ] // 2012 IEEE Radio
;n 0 5 Frequency Integrated Circuits Symposium. June 17-19,
% e 2012, Montreal , QC, Canada.IEEE ,2012:69-72
-5 [6] GuQJ,XuZ W,Chang M C F.Two-way current-combi-
ning W-band power amplifier in 65-nm CMOS/[ J].IEEE
-10 Transactions on Microwave Theory and Techniques,
-15 =¥ 2012,60(5) :1365-1374
30 _2; "';'2':)'""':1; - 12) - ; (; 5' 0 [ 7] Vi.g"ilante.e M, Reynaert P.A wideband class-A.B pf)wer am-
P /dBm plifier with 29-57 GHz AM—PM compensation in 0.9 V
" 28 nm bulk CMOS|[ J].IEEE Journal of Solid-State Cir-
B8 1.2V NAY RIS MR cuits,2018,53(5) :1288-1301
Fig. 8 Simulated large signal results under 1.2 V supply [ 8] El-Aassar O,Rebeiz G M.4.7 A compact DC-to-108 GHz
stacked-SOI distributed PA/driver using multi-drive
inter-stack coupling, achieving 1.525 THz GBW, 20. 8
1Bm peak P1dB, and over 100 Gb/s in 64-QAM and
- dBm p ,
4 HRIE PAM-4 modulation[ C] /2019 IEEE International Solid-
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U, RH 65-nm CMOS T 28 1H T —Fh =g 3 25 | 51 il
W TR A Ih R iR . O X 6 205 SR 3 W R B e
84~104 GHz MERINSEH T KT 12.7 dB BY/ME
THARS , B KM R D) FRIR B T 14, 6 dBm, XA
1) PAE 2} 9. 7% ,FE3G 25 7 9 i B D SR |
HOFRILH T R AT BE.
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Design of a W-band two-way current-combining
power amplifier in 65-nm CMOS

HUANG Zhangiu' ZHANG Xu' ZHAO Chenxi' KANG Kai'

1 School of Electronic Science and Engineering, University of Electronic Science and Technology of China,Chengdu 611731

Abstract A three-stage differential common source structure is used to design a W-band power amplifier based on
65-nm CMOS technology , and two way current-mode power combining structures are used for power combining to in-
crease output power.In order to achieve single-ended to differential conversion,impedance matching,and DC power
supply at the same time ,the matching network adopts a transformer structure.The simulation results show that under
a supply voltage of 1 V,the power amplifier has a small signal gain of 12. 7 to 15. 7 dB,a 3-dB bandwidth of 84 to
104 GHz,a saturated output power of 14. 6 dBm,and a peak power added efficiency of 9. 7%.The power amplifier
has good large signal performance ,and the core area of the chip is only 0. 115 mm’.

Key words CMOS ;power amplifier (PA) ;power combining ; W-band



