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Reference timing components (such as resonators and oscillators) are used in current industrial and 
medical digital electronic system to synchronize all signals to the clock source. For several decades, 
reference timing components were based on quartz crystal technology – previously the only viable option 
that offered high stability and performance. However, over the past half-decade, MEMS (Micro-electro 
mechanical systems) resonators and oscillators are revolutionizing the electronics industry by offering a 
feature-rich, cost-effective alternative to quartz crystal technology.  

MEMS oscillators are completely fabricated in silicon, using standard semiconductor manufacturing 
practices. Silicon MEMS oscillators have new features and superior reliability, both which are particularly 
important for industrial and medical applications, offering unique benefits as compared to quartz crystal 
technology. 

 
 

Silicon MEMS Oscillators Offer More Features than Quartz Crystal Oscillators 

Unlike quartz oscillator companies, SiTime designs the analog circuitry for its silicon MEMS oscillators. 
This core competency allows SiTime to offer more features than quartz devices, simplifying and improving 
system design. As an example, a system designer can specify any frequency within the operating range, 
with six decimal places of accuracy and get the devices within one week. It is impossible for quartz  
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products to offer this kind of flexibility. SiTime’s devices also operate at 1.8V and any voltage between 
2.5V and 3.3V, irrespective of package size or frequency. Quartz oscillators, on the other hand, typically 
limit the frequency or the package size for low voltage operation. Additionally, all of SiTime’s oscillator 
families are available with operation over the entire industrial temperature range in all packages sizes and 
all supply voltages. 

This table shows a variety of features that are available from SiTime’s MEMS oscillators.  
 

Feature Configuration Options with SiTime Oscillators 

Customizable Frequency Differential: 1 to 800 MHz, with 6 decimals of accuracy 
Single-ended: 1 to 220 MHz, with 6 decimals of accuracy 

Frequency Stability ±0.11, ±0.52, ±12, ±1.52, ±2.52, ±52, ±102, ±25, ±50 PPM 

Temperature Range Industrial (-40 to +85°C) or ext. commercial (-20 to +70°C) 

Supply Voltage 1.8V (CMOS), 2.5V, 2.8V or 3.3V (customizable between 2.5 to 3.3V) 

Output Signalling Type Differential: LVPECL, LVDS, HCSL or CML  
Single-ended: CMOS or LVTTL 

Special Functions Spread spectrum control (SSXO), digital control (DCXO) and pin-selectable 
frequency control (FSXO) 

Pull Range Programmable from ±25 to ±1600 PPM3 

Output Edge-Rate SoftEdge™ in high (1ns) or low (6ns) drive strength settings 

Control Input Output enable, spread disable, standby or no connect 

Packages 2.5 x 2.0 mm (CMOS), 5.0 x 3.2 mm (Differential), 7.0 x 5.0 mm  
 

1Available in VCTCXO lines; 2Available in XO and VCXO lines; 3Available in VCXO, VCTCXO and DCXO lines 

 
Silicon MEMS Oscillators Reduce EMI with Spread Spectrum Clocking 

Industrial and medical equipment typically operates in an environment where there is other equipment 
within close proximity. Electromagnetic interference (EMI) can be a problem in these environments as one 
device affects the operation of another. The clock can be a source of EMI radiation. There are several 
methods for reducing interference originating from the clock; however, spread spectrum clocking (SSC) 
modulation is the most effective method for reducing system-wide EMI. 

To solve EMI issues, SiTime offers spread-spectrum functionality with both center-spread and down-
spread options. With this feature the frequency is modulated to ensure the energy of the clock signal is 
spread over a larger frequency range to reduce peak EMI radiation. Because SiTime devices are a drop-
in replacement for quartz oscillators, they can be used to pass EMI tests without any board changes or 
the use of expensive components. For more detailed information, download the SiTime Spread Spectrum 
Clock Oscillator Application Note. 
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Silicon MEMS Oscillators are 10-30 Times More Robust than Quartz Oscillators 

Industrial environments are typically subject to large vibration as well as electromagnetic sources. In the 
presence of these harsh environments, a reference oscillator must conform to its specifications. If the 
oscillator is not reliable, it has the potential to cause catastrophic failure.  

The MEMS technology that is used to build SiTime’s oscillators is also used to build life-saving auto-
motive components such as air-bag sensors and gyroscopes used in stability and traction control. 
Therefore, SiTime’s MEMS oscillators have the capability to withstand high amounts of vibration and 
external electromagnetic forces, while continuing to perform reliably and within specifications, making 
them the ideal choice for industrial and medical environments. 

Figure 1 shows the performance of SiTime’s MEMS oscillators in the presence of 100 Hz vibration noise. 
As can be seen from the graph, SiTime’s oscillators show the best performance in spite of very heavy 
vibration.  SiTime has tested its MEMS oscillators up to 70 g of vibration with minimal impact on 
performance.  
 

 

Figure 1: Comparing performance of oscillators under vibration 
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Figure 2 shows the performance of SiTime’s MEMS oscillators in the presence of very large, external 
electromagnetic noise sources. As illustrated in the graph, SiTime’s oscillators have NO impact on perfor-
mance, while some quartz oscillators experience failure at high levels of EMI noise. 

 

 

Figure 2: SiTime’s MEMS oscillators show no performance degradation in presence of interference 

 

Conclusion 

SiTime’s silicon MEMS oscillator offer more features and are 10-30 times more robust than quartz crystal 
oscillators. With these positive attributes, SiTime’s MEMS oscillators are an automatic choice for industrial 
and medical applications. 
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