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30.2 A 70GHz Manufacturable Complementary LC-VCO with 6.14GHz Tuning Range in 65nm SOI CMOS
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A complementary LC-VCO is integrated in a 65nm SOI process and is statistically characterized on a 300mm wafer. Average center fre-
quency is 67.9GHz and frequency tuning range is 6.14GHz or 9.05%. It achieves a phase noise of -106dBc/Hz at 10MHz offset and con-
sumes 5.37mW from a 1.2V supply. The VCO vyield is 94.7% for 70GHz operation.
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Functional Yield & FTR

» Functional yield is determined by FTR
= Using measured center frequency data
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Center frequency f, (GHz) 67.9 0.79 1.16 70.1 66.9
FTR (GHz) 6.14 0.13 2.1 6.68 5.91
FTR (%) 9.05 0.17 1.90 9.53 8.72
Full range VCO gain (GHz/V) 5.11 0.1 2.1 5.57 4.93
Max VCO gain (GHz/V) 7.96 0.43 5.36 9.38 7.25
Min VCO gain (GHz/V) 1.72 0.43 25.0 237 0.11
Iypp (MA) @ V1, =0 4.48 0.51 1.4 5.15 3.59
Comparison

= Extends high-yield V-band VCO limits
15 [%]

_.
o
LG

FTR (%)
o=

0 [3”311%[;1

50 60 70 80 90 100 110 120
Frequency (GHz)

Conclusion

= A record CMOS VCO with FTR and yield

= Achieved VCO results
= f =70GHz with 95% yield

target

* FTR,,, ~9.1%

av
= Phaseg noise ~ -106dBc/Hz @10MHz
* P,yg ~ 5.4mW
= Circuit area ~ 0.0027mm?2=2700um?
= SOl CMOS is promising for mmWave

SoC
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