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Fig. 3: Patterned Mo and HfO2 by plasma 
and wet etching, respectively

Fabrication Issues

The author would like to thank SNSF for the 
funding provided via the project PP00P2 144695.

• Arrays of doubly-clamped 
beams and cantilevers were 
fabricated, consisting of 
Mo/HfO2/Mo.

• Future challenges: control 
residues, attack of aluminum 
and stiction.

• Beams will be qualified by 
conduction and deflection 
measurements.

Fig. 2: Liftoff of Mo deposited by DC sputtering

Fig. 8: Released cantilevers after vapor HF 
etching to remove sacrificial SiO2 layer

Fig.5: Doubly-clamped beams before 
release by vapor HF. 

We report on a four-mask process flow for creating resonant NanoElectroMechanical

Systems (NEMS) based on dielectric transduction. Current transduction mechanisms for

NEMS include piezoelectricity [1], flexoelectricity [2] and dielectric force [3]. While

piezoelectricity gives the highest electromechanical efficiency in, NEMS using

flexoelectricity and dielectric force are interesting alternatives with a larger range of

possible active materials and potentially simpler fabrication. In this four-mask process

flow, doubly-clamped beams and cantilevers are patterned and released from the

substrate. The beams are built of molybdenum (Mo) and halfnium oxide (HfO2) (Fig. 1).

Fig. 4: Patterned doubly-clamped beams by 
plasma etching

Fig.1: Cross section of fabricated beams, consisting of 
a dielectric material sandwiched between electrodes.

Fig. 6: Fencing on Mo 
electrode edges after liftoff.

Potential Solutions: 
Ultrasound or use 

evaporation

Fig. 7: Attack at edges of 
Al pad during plasma 

etching. 
Potential Solutions: 

Change etch chemistry or 
to more resistant metal
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