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Scaling of supply voltage
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Low voltage circuits are needed.
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Class-C VCOg2

TOKyO TIECH
Vs
AWAW AW AW a \V/
Vop \/ \/ \J \/ \ th
o Vs \CA A AAS
7. 4 Wi
Alotank o t
— —
]%‘E © It realizes low phase
e noise

H%léias ==0tai/ @ At IOW SUppIy VOItageS’

) ) the oscillation 1s not robust.

[2] A. Mazzanti, et al., JISSC 2008

10 October, 2011 Y. Takeuchi, Tokyo Tech

3




Impulse Sensitivity Function [3] 4
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Operation of Class-C VCO 5
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Startup problem 6
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Dual-Conduction Class-C VCOy4 7

TOKYO TIECH

VDD Vs

L
V
EEEEEE——_

———-

)téj{ S)tzg{ © Itworks at 0.2V
< | |2 < supply voltage.

for CIaSS'C for Startup @ The pair for Startup
consumes power and
4] K.Okada, et al., VLSIC 2009 degrades phase noise.

10 October, 2011 Y. Takeuchi, Tokyo Tech



Solution 8
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VDD 1 Add aresistor to the Source
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Simulation result 9
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Simulation result 10
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Simulation result 11
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Simulation result 12

TOKYO TIECH

6
v 2
E s £(Aw)=10log| 21| s
é I:)sig ZQAf
= 4
iy
¢ s 3
E
2 2
g— : Amplitude shrink
< degrades phase noise

0 and FoM

0.2 0.3 0.4 0.5
VpolV]

AL(0Q) - AL(100) .
AL(00)

00

Amplitudeshrink rate[%)] =

M /% Matsuzawa ’
" Y { & Okada Lab. _ZiRET

10 October, 2011 Y. Takeuchi, Tokyo Tech



Chip micrograph
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Measurement result 14
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Frequency 5.4 GHz

Phase -102 dBc/Hz
Noise @1MHz Offset
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Measurement result 15
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Performance summary 16
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[3] [5] [4] This work
Technology CMOS CMOS CMOS CMOS
0.13um 0.18um 0.18um 0.18um
Supply 1.0 0.50 0.35 0.30 0.20 0.50 0.20
voltage [V]
DC Power [uW] 1300 570 1460 159 114 630 06
Frequency [GHZz] 4.9 3.8 1.4 4.5 54
Phase noise -130 -119 -129 -109 -104 -113 -102
[dBC/HZ] @3MHz @1MHz @1MHz @1MHz @1MHz @1MHz @1MHz
offset offset offset offset offset offset offset
FoM [dBc/HZz] -196 -193 -190 -190 -187 -190 -187
Topology Class-C Transformer Dual-Conduction | Dual-Conduction
(single) feedback Class-C Class-C

[3] A. Mazzanti, et al., JISSC 2008

[4] K.Okada, et al., VLSIC 2009

[5] K.Kwok, et al., JSSC 2005

10 October, 2011

Y. Takeuchi, Tokyo Tech

M /% Matsuzawa ’
/i ““ i & Okﬂdﬂ Lﬂb. ‘ﬁ:\:lz\:lzﬁ




Conclusion 17
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« We added aresistor to the source of
transistors for startup of Dual-Conduction
Class-C VCO.

* In the simulation, it reduced power
consumption and improved phase noise
In more than 0.35 V supply voltage.

 We fabricated the proposed VCO.
It operates at 0.2V supply voltage and
consumes only 96 uW.
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Thank you for your attention
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