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0.18 #m CMOS Power Amplifier for Subgigahertz Short-Range
Wireless Communications
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Abstract

A power amplifier for subgigahertz short-range wireless communication using 0.18- £m CMOS technology is presented. It is designed
as a differential structure to form easily a virtual ground node, to increase output power, and to design a cascode structure to prevent
breakdown. The transistor gate width was determined to maximize the output power and power-added efficiency(PAE), and the balun
was optimized through electromagnetic simulation to minimize the loss caused by the matching network. This power amplifier had a
gain of more than 49.5 dB, a saturation power of 26.7 dBm, a peak PAE of 20.7 % in the frequency range of 860 to 960 MHz,
and a chip size of 2.14 mm’.
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# 1. Sub-GHz e FA&A 7& &%

Table 1. Standards of Sub-GHz band wireless communi-

cation.
LTE Z-wave 802.11 ah
KR 905~ 920.9, 9175~
Frequency 960 9217, 923.1| 9235
(MHz)
US 850 908.4 902~928
Bandwidth (MHz) 1.4~20 0.2 1~16
Maximum transmit 10 (KR)
power (dBm) 23 up 0 0 30 (US)
BPSK, QPSK,
QPSK,
. BFSK 16 QAM,
Modulation éggix GFSK 64 QAM.
256 QAM,
Approximate range (m) - 30 1000
< —19 dB
EVM B (16QAM)
(B) 21.94 - < 27 dB
(64QAM)
Data rate 100 9.6~100 150 kbps~
Mbps kbps 78 Mbps

o A AC ground 3/do] oJHA Hrt mbA single-ended
TF29 7%, ground AAE 913+ bonding wirett metal
lineo] F 83, o]2dt A TE source degeneration in-
ductor® Kol HHFH7]9] o] 55 AT v, &}
& T2 FE7E JAIE Yol 7HIHA LT} &0
&7l 379 = o1, bonding wire 2 HeHA] G+ 71 TS
EFH JA LY 4S5 =Y g dom, o el o
g Aol Astrke olfe] Arh B As FEE
single- ended X E.TF S5+ Ay X Fo] 2ul7} 5
7] ol &9 A9 e A% FXE At o
O & CMOS &AH= % break down voltageS 714 E

Z l:‘% ZHOE A8 breakdowno] T & Stk ©]
£ A7) 918 common-source ™2 common-gate o]
voltage stressg W70 ZH= cascode 22 AAIE 718
5} H, simulation 23} common-source'™e] Q1 7

= 29 Vo, common-gate ™ T 9] A4S 45 VE
voltage stress”} common-source @3} common-gate T2 2. 1}
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Fig. 1. Schematic of the Sub-GHz CMOS power amplifier.

(a) Input transformer
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(c) Output transformer
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Fig. 2. EM structure and size of designed transformers.
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Fig. 3. Simulation results of the return loss.
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J8l 4, o]E9] A EgolXd A Fig. 7. Measurement board of the Sub-GHz CMOS power
Fig. 4. Simulation results of the gain. amplifier.
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Fig. 8. Measurement results of the input return loss.
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Fig. 9. Measurement results of the output retumn loss.
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Fig. 10. Measurement results of the gain.
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Table 2. Comparison of power amplifier.

Ref. [4] | Ref. [5] | Ref. [6] Thi
is
TMTT | TCAS 1I RFIC
Work
2012 2010 2016
Technology 90 nm |0.18 gm| 025 pm | 0.18 gm
Supply (V) 2 33 25 33
Frequency (GHz) 930 900 920 860~960
27.6(Chip)
Psat (dBm) 294 295 NA
26.7(CoB)
OP1 dB (dBm) 2717 29 27 24.14
Gain (dB) 28 NA 145 495
Peak PAE 27.0(Chip)
25.8 24 28
(%) 20.7(CoB)
Size (mm’) 333 3.58 4.84 2.14
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