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Micro-Electro-Mechanical Systems (MEMS) are the most promising solution to integrate 

CMOS sensors and actuators electronics devices. SOI substrates increase the design window 

for innovative devices with interesting features by providing an interlayer of silicon oxide under 

a monocrystalline top silicon layer in 200mm.  
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A growing MEMS market  

Usually, MEMS business is identified by: “One product, one process and many different 

applications”. The global evolution of the market is set to grow to 18.2B$ in 2026 as estimated 

by the market analyst Yole. The sectors using MEMS are mainly consumer, automotive, and 

industrial. The MEMS products offer a wide range of applications and functions such as 

microphones, headsets, gyroscopes, inkjet, pressure sensor, gaz sensor and many others. 20 

billion devices are expected by 2024 representing a large market for many foundries using 

mainly 150 and 200mm wafers.  

In such a dynamic market, SOI (Silicon On Isolator) wafers offer MEMS technology a smart 

solution to improve the process efficiency, yield, and stability of the devices. 

 

MEMS, the typical gate from the analog world to digital systems 

 

The sensors that capture the analog world need to convert physical measurements into 

electrical signals that can be easily treated by digital systems. On top of this, AI software layer 

can be applied to enhance applications performance. 

The MEMS die is co-integrated with other key functions to face various environmental 

constraints enabling them to capture or propagate the physical effects in real life situations. 

 

 

 

 



 

 
KEY FUNCTIONAL BLOCKS INTO A MEMS DEVICE 

 

The process node's capabilities and performance optimization give many options to the 

designers including hybrid solutions or die stacking within packaging. The ultimate in 

integration level would be the “sensor fusion” (everything onto a single die) using an optimized 

CMOS process node.  

 

 

 
 

MEMS on SOI (courtesy CEA LETI) 

 

State-of-the-art processes use an SOI based solution with disruptive approaches  integrating 

multi sensors on the same die. As an example, advanced gyroscopes integrate both 

accelerometers, pressure sensors and precision oscillators on the same die. 

 

 

What are the benefits of SOI substrates? 

 

SOI wafers consist of a monocrystalline top silicon layer with a buried oxide interlayer isolating 

it from the bulk. Using the engineered SmartCut(™) solutions from Soitec, designers get 

access to a unique and very uniform SOI layer enabling multiple usage in MEMS designs. 

Soitec manufactures SOI wafers with different doping levels for both top and bulk silicon, 

providing a wide range of material resistivities upon designers’ requests. 

 



 

 

 
 

 

SOI wafer architecture 

 

 

The top Silicon layer is clearly the most sensitive part of the MEMS as it is the active layer 

enabling sensing, thus identifying, monitoring and quantifying physical effects. With SOI 

wafers using SmartCut(™) technology, designers get a thin silicon film meeting stringent 

specifications on thickness, roughness and other geometrical parameters. This ensures that 

designs address the most demanding end-application and tight MEMS product requirements. 

Moreover, top silicon layer thickness can be extended to 20µm with epitaxial deposition. 

 

Selective etching of the buried oxide layer (ranging from 300nm up to 3.9µm) enables freeing 

the top monocrystalline thin silicon film membrane with a very well-defined thickness. 

Therefore designers can build devices such as membranes, cantilevers or other smart sensor 

types. The buried oxide layer in a MEMS structure also acts as a layer to isolate an electronic 

device from the bulk.  

 

Thickness and uniformity are the key and differentiating SOI parameters allowing a 

reproducible process for challenging MEMS devices (e.g CMUT). Using SmartCut(™) 

technology performance, designers unlock very small dimensions, better control of potential 

process deviation and better yields. 

For thin SOI layer, SmartCut(™) from Soitec is the only SOI technology enabling high control 

of tight uniformity. 

For thicker SOI layers, Soitec’s 200mm wafers offer a large portfolio of performances including 

epitaxial deposition layer. 

Soitec also considers requests for making SmartCut(™) deposition on very small cavities 

addressing demanding applications like ultrasound or photonics sensors.  

 

 

Parameters 200mm Wafers SOI + cavities SOI + cavities + EPI 

Top 
Si 

Thickness 0.14 to 1.5µm 1.2 to 20µm 

Uniformity +/- 10 to +/- 35nm* < 3% 

Box Thickness 0.3 to 3.9µm 



 

Parameters 200mm Wafers SOI + cavities SOI + cavities + EPI 

Cavities Width, pitch, Depth up to 40µm, >8µm, 0.2 to 2µm 

Base  Thickness 500 µm - 725µm 

 

A large portfolio adapted to fit your design 

 

 

Take away 

SOI-MEMS substrates offer to designers a real differentiation for advanced MEMS devices 

that need thin SOI mono-crystalline and tight uniformity layers. Soitec provides a large portfolio 

of SOI layer thickness (from 140nm up to 20µm) and buried oxide layers up to 3.9µm. SOI top 

layers and base wafers are available with resistivity down to 0.01Ohm.cm upon request.  

Our Shanghai office supports customers to select the optimal solution and best-in-class 

services from prototyping up to large mass production in 200mm wafers. 

Overall, with its wide range of available materials such as SOI, SiC, GaN or compound 

semiconductors, Soitec supplies millions of wafers in 150, 200 and 300mm serving automotive 

and industrial, mobile communication and smart devices markets. 

 

 


