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MEMS Actuators for Staining 2D Materials 
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Simulation of Chevron Actuator on COMSOL
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Design and Fabrication of Chevron Actuator 

L-edit design of the 

chevron actuator. 

Design is sent to MEMSCAP

Fabricated devices are 

released in HF acid and ball-

bonded for actuation
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Testing of the Chevron Actuator

Actuation Glowing beams at high voltage

Parameter to be probed... Obtained by...

Displacement Optical microscope 

measurements using on-site 

verniers

Current Device is probed between the 

ball-bonded pads

Temperature Raman Spectroscopy

Vacuum Measurements for 

Convective and Radiative losses

Actuation of the device in an 

SEM
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Comparison between Model and Experiment
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Comparison between Model and Experiment
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Comparison between Model and Experiment
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Current Progress
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Graphene slipping from MEMS 

device under actuation. 

SEM image showing 

graphene slipped from 

anchor side.



Technical Road Map
 Build reliable and predictable model of the 

Chevon Actuator

1. Simulating 2D on MEMS Actuator

● Thin Layer Membrane interface

● Analyze displacement dependent strain in 

graphene

--------------------------------------------

 Friction Engineering of MEMS Actuator

1. Advanced Strain Geometry

● Shear and Biaxial Devices

2. Low Temperature

3. 4 Point Electrical Contact

Electronics Applications:
- Scalable
- Industry standard 

integration
}
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