‘18'20‘ Design of High-Frequency Piezoelectric

Resonator-Based Cascaded Fractional-N PLL
with Sub-ppb-Order Channel Adjusting Technique
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GHz—Reference:
High-Frequency Piezoelectric Resonator

@ High Q—factor, GHz resonance frequency
@ Large process variation



|1s-20| Approach of this work
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® Cascaded PLL

B 1s-PLL : Frequency accuracy based on 32kHz-reference
B 2"d-PLL: Low phase noise with GHz-reference

® Channel adjuster
m N.:fintuning range
u N2nd: NtotaI/N1st



|15- 20\ I\/Ieasurement result

Jitter variation [(ps)z]

1st PLL — 1: DCO, 2: MMDIV, 3: Digital
2nd PLL — 4: VCO, 5, Dividers, 6: PFD&CP
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7: LPF, 8: Output Buffer
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: rms jitter (10k-40M) : 180fsec:

Tokyo Tech

2nd PLL(8.865G) -

1st PLL(915M)
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® Fabricated in 65nm CMOS
® 915MHz SAW Resonator as PZR

FOM=-243.9dB
One of the best FOMs is achieved




