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sulfur poisoning superior to the previously published data and commercial analogs were achieved 
as a result of this study. 

2. Experimental Section 

2.1. Fabrication and Characterization of a Suspended Microheater Platform 

A MEMS-based suspended membrane with a cross-shaped heating element and interdigitated 
sensor’s electrodes was fabricated for precise temperature control over the interactive metal oxide 
layer (Figure 1).  

 
Figure 1. (a) Simulated temperature distribution over the microplatform attached to a TO package; 
(b) optical images of the sensor platform attached to a modified TO package; (c) a single sensing 
element area; (d) simulated and experimental temperature distribution across the sensing area under 
70 mW heating power; (e) simulated and experimental data of the sensor average temperature over 
different power dissipation 8–120 mW. 

The microplatform contains four identical square sensor elements in the corners and a cross-
shaped heater in the center of the platform. The hot plate was cleanroom fabricated by a multi-step 
procedure: photolithography, sputtering deposition, liftoff, back side photolithography, reactive ion 
etching, deep reactive ion etching, and dicing. The heating element and interdigitated sensor’s 
electrodes were made out of 300 nm platinum deposited by magnetron sputtering (PVD 75 Lesker). 
A 5 nm buffer layer of titanium was deposited prior to platinum deposition for better adhesion. The 
membrane structure was fabricated by Deep Reactive Ion Etching (DRIE). The membrane thickness 
50 µm was verified by surface profilometer KLA-Tencor Alpha-Step IQ. The surface temperature on 
the suspended membrane was first simulated using Comsol 5.2 software (COMSOL Inc., Stockholm, 
Sweden) and then compared with the experimental data from Quantum Focus Instruments (QFI) 
thermal imaging system, which is able to capture thermal images of the platform featuring 0.1 °C 
temperature and 5 µm spatial resolutions. The microplatform temperature profiles were obtained for 
different values of power dissipation across the heating element. It was also found that the 
temperature gradient along the sensing element area does not exceed 5 °C when the average surface 
temperature is above 350 °C. The microplatform was developed for four identical sensors in order to 
obtain small statistics over sensor response and stability characteristics. Although in the present 


