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Figure 1. SiTime MEMS oscillator architecture

FEAEDKRREREA —H—XREFOREICEH L TIIEMARTT A, &7 LHERBEHOEMR

THHLBERYFEEA, ROoBERTS7FOTEBRENBELL TS L0 b, BEDRDFA

ICRBEEShELOTREBCE LABRLABKBTHET LS IR ShETMZBAEELEAFE

A, MEBRIZ. SiTime O MEMS SiR3 & HICHER S ST R TOEBERFTS7FOJTHHAED

BEMF—LA SiTime [CEXH Y ET, 2006 FLE. COF—LIL SiTime DR IRIZE M DIERES & O

AEZERIMICALSETE Y. TOHBR. /41 ARBEBHTITE LT SiTime O MEMS EiRHFDIF 5 A
KBTNARAEY BBV AREZRFOESI2HB>TVET,

The Smart Timing Choice™ 3 SiT-AN10045 Rev2.1J1.2



m T.
iIme
Resilience and Reliability of Silicon MEMS Oscillators

3 WEREER FLRAEHR

BEREOV S OMDERICKY., (/A XELVUT v INEBLELT. RIERROUEICEFEES
ADAHEMAHY ET, KEBEFThThZIRICERY LIF, SiTime B X UHE A —H—2HiE LRI
BOMEICHT IRRFHOEEEZLELTVEET,

3.1 BR/ 14X

WHBRVARATLIZBEVWTHEELG/ A XROD—D(EERTT ., D/ 41 XDOKEBBRTRIRFDEIR
ANMIBES A=Y TIANEELIUVTHAY T TA0TFoYICEoTHRESKET,

LOLAGNS, BRELEABW A XHBKRBTDHE. HA/Dv IOy 2 EEmMEE. YRATLIC
BHRIIAZIVIR—VVICBREESADARELABYEY, S0/ 4 XBEBRBEARICIEIET S
EHTRELS, YRATLBEBPICEIRLIZHEIEDHT NI RADAY - FIRKICHLEBELEY., T+
DBERIANBVTOTIIVF - NOVAFDERLOMEL. /A XD v ICREESR
FY,

PSRR (BREEXZEMEL) LK. 7FHOJEROHREICTHERSNEZNFIA—STHY., BEI DS
D/ AR HERDMEERIHENTA—F2ELTHERASNEY, dB TRHEH S SNR BE/N
SA—S2DPSRR LIFRAEY., /A XBREFHTICE T LRIRFBOMREEER/ 41 XBEE (PSNS) T
‘ShFET, PSNS (&, 20kHz~20MHz OO %7 BB EEER <& LV T—EIRIE(peak-to-peak) D / 1 XAVED
mEht-& EITREFATTHBEMES v 5 THELSHhFET,

The Smart Timing Choice™ 4 SiT-AN10045 Rev2.1J1.2



m T.
iIme
Resilience and Reliability of Silicon MEMS Oscillators

AC/DC combiner for

220nH  10Q

=000
Power \3\ 1UF To
Supply i OE VDD | oscilloscope

Oscillator under I

\50 Q L test = = 12GHz active
1 “F/’/ OuUT- probe

Noise Source
(Agilent 33250A)

_[1.GND ouT+ To Agilent
= DSA90604
oscilloscope
Fast edge
comparator

Figure 2. Block diagram for power supply noise rejection test set-up
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Figure 3. Phase jitter in the presence of 50 mV power supply noise for SiTime MEMS and
Epson SAW oscillators as a function of power supply switching noise frequency
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Figure 4. Setup for EMS Testing
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Differential XO Susceptibility to Radiated EM Field: 80MHz - 1GHz
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Figure 5. Average level of EMI-induced phase noise spurs on 156.25MHz LVPECL
differential clock oscillators

Single-Ended XO Susceptibility to Radiated EM Field: 80MHz - 1GHz
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Figure 6. Average level of EMI-induced phase noise spurs on 26 MHz single-ended oscillators
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Figure 7. Differential XO maximum vibration sensitivity vs. frequency under 4g peak
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Figure 8. Single-ended XO maximum vibration sensitivity vs. frequency under 4g peak
acceleration sinusoidal vibration in X, Y, or Z axis
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Figure 9. Differential oscillator phase jitter induced by random vibration
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Differential XO, Peak Frequency Deviation under 500-g Shock
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Figure 10. Response of differential oscillators to 500-g shock
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Figure 11. Reliability of quartz- and semiconductor-based oscillators in terms of MTBF
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[1] SiTime Corp., “SiTime’s MEMS First Process”, Application Note 20001,
http://www.sitime.com/support2/documents/AN20001_MEMS_First_Process.pdf.

[2] SiTime Corp., “Reliability Calculations for SiTime Oscillators”, Application Note 10025,
http://www.sitime.com/images/stories/applications/SiTime-Reliability-AN10025-Rev1.0.pdf
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