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A Millimeter-wave CMOS VCO Using Distributed LC Tank
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Abstract: A voltage controlled oscillator (VCO) was designed for millimeter-wave band frequency synthesizer. The
oscillation frequency was enhanced and the minimum required loop gain was decreased compared to the conventional
structure by using the distributed LC tank. Frequency tuning range was enhanced by optimizing the design of
capacitance in the LC tank. Differential inductor was designed and modeled for millimeter-wave band using
electromagnetic simulator. The quality factor and phase noise was improved due to the proposed inductor. The design
is based on SMIC 40 nm 1P6M RF CMOS process. Post-simulation shows that the VCO has a tuning range of 5. 1
GHz (8.7%) from 56.1 GHz to 61. 2 GHz. The phase noise is -88 dBc/Hz at 1 MHz offset at the center frequency.
The VCO consumes 3.3 mW from a 0.8 V power supply and the chip area is 0. 013 5 mm?*.
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[1] [4] [6]
Cadence Virtuoso /nm 90 65 65 40
’ 7 /GHz 55.8 59 50 58.7
150 X 90 .
po pm /GHz 5.2 3.2 1.9 5.1
¢Z3) (9.3%)  (5.4%)  (3.8%) (8.7%)
/(dBc/Hz) —91 —90. 3 —87 —88
/V 0.7 1 1 0.8
/mW 8.1 16.5* 12 3.3
FOM* * —177.2 —168.2 —167.5 —178.2
/mm? 0.008 0.008  0.0225 0.0135
Lk 5 % % FOM = Pyoie — 20log ( fo/Af) + 10log
(Pg/1 mW).
7 5
Cadence Spectre .
0~1.1V, 56.1~61.2 GHz s
(5.1 GHz,8.7%), 8 ; ) 5
—5.8~—4.8 dBm. ;
s 1 MHz — 88 dBc/Hz, . .
9 . , 56.1~61.2 GHz(5.1 GHz,
8.7%), —88dBc@ 1
MHz. 0.8V , 3.3 mW.

0.013 5 mm®.
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[1] Li Lianming, Reynaert, P, Steyaert, J. Design and a-

55 ) . \ , . , nalysis of a 90 nm mmwave oscillator using inductive-
00 02 04 06 08 10 12 division LC tank [J]. TEEE Journal of Solid-State Cir-
= cuits, 2009,44(7):1950-1958.
8 [2] . , . CMOS
(M. : » 2006.
) ( 136 )



136

2015

(1]

(2]

[3]

Fuqiang Ding, Xing Wu, Hong Li. The research of
cloud service billing model and system implementation
[C]// 2013 2nd International Conference on Educa-
tion Reform and Management ERMI

2013, Jeju Island, South Korea:IEEE, 2013.34-40.

Innovation,

LIl ,2009,45(5) :
46-47.

Marian M, Yong M T. Strategy-proof dynamic re-

(4]

[5]

L6]

7]

source pricing of multiple resource types on federated
clouds[ C]// Algorithms and Architectures for Paral-
lel Processing. BerLin: Springer, 2010:337-350.
Shang S F,Jing ] L,Wu Y W,et al. Dabgpm: a double
auction Bayesian game-based pricing model in cloud
market [C] // IFIP International Conference, NPC
2010. Zhengzhou, China:IEEE, 2010:155-164.
s . laaS
[1]. ,2012,18(6) :34-37.

[Jl.

1631-1637.

,2013,43(6):

SaaS

[J]- : ’
2011,32(3) :352-355.

’ s

,(1980-), s Petri

N . E-mail:20509186(@qq. com

(3]

(4]

(5]

132

Lin BY, Liu S1. Analysis and design of d-band injec-
tionrlocked frequency dividers [J]. IEEE Journal of
Solid-State Circuits,2011,46(6): 1250-1264.

Kraemer M, Dragomirescu D, Plana R. A high effi-
ciency differential 60 GHz VCO in a 65 nm CMOS
technology for WSN applications [J]. IEEE Micro-
wave and Wireless Components Letters, 2011,21(6)
314-316.

Kraemer M, Dragomirescu D, Plana R. Accurate elec-

tromagnetic simulation and measurement of millimeter-

(6]

wave inductors in bulk CMOS technology [C]// Sili-
con Monolithic Integrated Circuits in RF Systems
(SiRF). New Orleans, USAIEEE, 2010. 61-64.

) . 65nm CMOS
50GHz Ll

,2013,34(7) :1-5.

,(1991- ),

. E-mail; sunkai@ime. ac. cn.



