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Fig. S1. (a) schematic of heater voltage and temperature profiles during double-pulse driven 
operation. (b) Definition of the sensor response.
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Fig. S2. Morphological and compositional analysis of (a–d) 1–W–Sn, and (e–h) 3–W–
Sn sample.
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Fig. S3. N2 adsorption-desorption isotherms of 1–W–Sn and 3–W–Sn sample.
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Fig. S4. The physical morphology and film thickness of the fabricated MEMS sensor devices.
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Fig. S5. Rest time dependence of the sensor response for the (a) SnO2 and (b) 1.5–W–Sn sensors to 
10 ppm ethanol at measurement temperature of 350 °C.
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Fig. S6. The sensor responses (Se, Sp and Si) of fabricated MEMS sensors containing (a–c) SnO2, and 
(d–f) 1.5–W–Sn to10 ppm various target gases at measurement temperature of 300 °C.
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Fig. S7. The sensor responses (Se, Sp and Si) of sensors containing (a–c) SnO2, and (d–f) 1.5–W–Sn 
to10 ppm various target gases at measurement temperature of 250 °C.
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Fig. S8. Dynamic response curves of sensors containing neat SnO2 and 1.5–W–Sn to ethanol at (a) 350 
°C, (b) 300 °C and (c) 250 °C. 
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Fig. S9. The electric resistance curves in synthetic air and 10 ppm ethanol/air during a pulse heating step 
at 350, 300 and 250 ℃ under double-pulse-driven mode using (a–c) SnO2, (d–f) 1.5–W–Sn, respectively.
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(a) (b)

Fig. S10. Stability of the sensor response for the (a) SnO2 and (b) 1.5–W–Sn sensors to 10 ppm 
ethanol at measurement temperature of 350 °C under DP mode.

Stability of the sensor responses (Se, Sp, and Si ) for (a) neat SnO2 and (b) 1.5–W–

Sn sensors toward 10 ppm ethanol at a measurement temperature of 350 °C under DP 

mode was shown in Fig. S10. The data points represent the responses from 6 

representative consecutive cycles. The dashed red lines indicate the mean value for each 

response parameter. The Relative Standard Deviation values for 1.5–W–Sn were 

calculated to be 1.4% (Se), 7.5% (Sp), and 6.9% (Si).


