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Figure S1. Schematic of the fabrication process for MEMS HCHO sensors. (a) Measuring circuit of
MEMS sensors, (b) the test system of the MESM gas sensor.
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Measurement of the Gas Sensor Resistance

The gas sensing properties of the fabricated gas sensors for HCHO were measured by
recording the electrical resistance variation of the gas-sensitive element and calculated ac-
cording to the definition. According to the electric circuit of the gas sensor shown in Figure
Sla, the resistance of the MEMS sensor can be calculated via the Equation: R = (V = Vou)
Rt/Vou, where V is the circuit voltage, which was set at 5 V during the test, Vout is the output
voltage of the gas-sensing analysis system, and RL is the load resistor.

The Test System of the MEMS Gas Sensor

The sensing method is that by applying a certain heating voltage on the fabricated
MEMS electrodes, a desired temperature on the chip could be obtained. The input DC volt-
age of the MHP was provided by DC Programmable Power (IT6432, ITECH), and the real-
time output signal of the MHP was measured with LabVIEW on the computer through
Bluetooth, as shown in Figure S1b.

Calculation Method for Different Concentrations of Test Gases

In our work, the purity of gases was calculated according to the stationary-state gas
distribution method. the desired concentrations of HCHO (C) were obtained by diluting gas
standard material of HCHO (100 ppm) with air as background gas calculated as C = Vs x
Cs/V, where Vs was the volume of standard gas that was injected into the chamber, Cs was

Nanomaterials 2022, 12, 2133. https://doi.org/10.3390/nan012132133

www.mdpi.com/journal/nanomaterials



Nanomaterials 2022, 12, 2133 2 of 2

the concentration of standard gas (100 ppm standard gas mixing with clean air, V was the
volume of the sealed chamber (1 L). The humidity of the test environment was 33% RH
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