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30~46 GHz Wideband Amplifier Using 65 nm CMOS
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Abstract

This paper presents a miniaturized 65 nm CMOS 30~46 GHz wideband amplifier. To minimize the chip area, coupled inductors
are used in the matching networks. The measurement shows that the fabricated amplifier exhibits 9.3 dB of peak gain, 16 GHz of
3 dB bandwidth, and 42 % fractional bandwidth. The measured input and output return losses were more than 10 dB at 35.8~46.0
GHz and 28.6~37.8 GHz, respectively. The chip consumes 42 mW at 1.2 V. The measured group delay variation is 19.1 ps within
the 3 dB bandwidth and the chip size excluding the pads is 0.09 mnr.
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Fig. 1. Schematic of conventional cascode-based wideband
amplifier™.
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Fig. 2. Schematic of the wideband amplifier in this work.
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Table 1. Comparison of recent wideband amplifiers.

Ref. [5]

Ref. [6]

Ref. [7]

This work

Process

90 nm
CMOS

40 nm
CMOS

90 nm
CMOS

65 nm
CMOS

Frequency [GHz]

29~44

24~54

30~50

30~46

Peak gain [dB]

13.8

7

23

93

3 dB fractional BW [%]

41.0

76.9

50.0

42.1

Group delay variation [ps]

N/A

35.0

NA

19.1

Power consumption [mW]

18

34

204

)

"Chip area [mm’]
(Excluding pads)

0.23

0.15

0.22

0.09

3% A o] A2 WAL =

o W e Ay o
o

400

o|N
i
)
1o
(ko
-
NE,
[
ox!
i)
t
it
)

[2] J. L. Kuo, Z. M. Tsai, K. Y. Lin, and H. Wang, "A 50
to 70 GHz power amplifier using 90 nm CMOS tech-
nology," IEEE Microwave and Wireless Components
Letters, vol. 19, no. 1, pp. 45-47, Jan. 2009.

[3] J. Kim, A. F. Molisch, "Quality-aware millimeter-wave
device-to-device multi-hop routing for 5G cellular net-
works," in 2014 IEEE International Conference on Com-
munications(ICC), Sydney, NSW, Jun. 2014, pp. 5251-
5256.

[4] J. Udomoto, T. Matsuzuka, S. Chaki, K. Kanaya, T. Katoh,
and Y. Notani, et al., "A 38/77 GHz MMIC transmitter
chip set for automotive applications," in [EEE MTI-S
International Microwave Symposium Digest, Philadelphia,
PA, Jun. 2003, vol. 3, pp. 2229-2232.

[5] H. C. Yeh, C. C. Chiong, S. Aloui, and H. Wang,
"Analysis and design of millimeter-wave low-voltage
CMOS cascode LNA with magnetic coupled technique,"
IEEE Microwave Theory and Techniques, vol. 60, no. 12,
pp. 4066-4079, Dec. 2012.

[6] V. Bhagavatula, M. Taghivand, and J. C. Rudell, "A
compact 77 % fractional bandwidth CMOS band-pass
distributed amplifier with mirror symmetric Norton trans-
forms," IEEE Journal of Solid-State Circuits, vol. 50, no.
5, pp. 1085-1093, May 2015.

[7] G. L. Yang, F. Liu, A. Muhammad, and Z. Wang, "30~
50 GHz high-gain CMOS UWB LNA," Electronics Letters,
vol. 49, no. 25, pp. 1622-1623, Dec. 2013.

[8] H. H. Hsieh, P. Y. Wu, C. P. Jou, F. L. Hsueh, and G.
W. Huang, "60 GHz high-gain low-noise amplifiers with
a common-gate inductive feedback in 65 nm CMOS," in
2011 IEEE Radio Frequency Integrated Circuits Sympo-
sium, Baltimore, MD, 2011, pp. 1-4.

[9] C. K. Alexander, Matthew N. O. Sadiku, Fundamentals
of Electric Circuits, Mcgraw-Hill, 2013.

[10] A. Azizzadeh, L. Mohammadi, "Degradation of BER by
group delay in digital phase modulation," in 2008
Fourth Advanced International Conference on Telecom-
munications, Athens, Jun. 2008, pp. 350-354.



