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Figure S1. Thermographic images of the sensor chip captured by the infrared camera
(TYPE F30W, NEC Avio Infrared Technologies Co., Ltd.) when the DC voltages of
49V (a),6.2V (b),6.9V(c), 7.4V (d),85V(e),and 8.8 V (f) were applied on the
microheater. The temperature of the sensor chip increased monotonically with the

voltage.
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Figure S2. Dynamic resistance change of the microheater when a DC voltage of 12.5

V was applied.
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Figure S3. SEM image of the GO sheets filled in one of the gaps on the Au IEs. The
SEM images of GO were obtained on FE-SEM 7600, which was also equipped with
INCA (INCA 4.15; Oxford Instruments) to carry out the energy-dispersive X-ray

(EDX) spectra analysis.
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Figure S4. Raman (a) and X-ray photoelectron spectroscopy (XPS) spectra (b) of GO
at room temperature. Raman spectra were obtained using a spectrophotometer
(alpha300 R from WITec) with a 514 nm laser. XPS spectra were acquired using a

Kratos XSAM 800 spectrometer with a Mg Ka (1253.6 eV) X-ray source.
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Figure S5. EDX spectra of GO before (a) and after (b) heating at 146 °C for 30 min,

which reveals a significant deoxygenation and reduction after thermal treatment.
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Figure S6. Magnified dynamic response of the GO humidity sensor to 8% RH.
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Figure S7. Plot of the quantitative response of the humidity sensor to 35% RH versus

experimental cycles.
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Table S1. Comparison of humidity sensors made of different materials.

Sensing materials Detection | Response/ Fabrication AR/Ry(%) | Ref.
range recovery time | methods N%RH)
(%RH) | (s)
RGO/PU 10-70 3.5/7 Thermal annealing | 4.7/38 !
of GO
Graphene/polypyrrole | 12-90 15/20 Chemical oxidative | 159/52 2
polymerization
RGO/PDDA 11-97 108/94 Layer-by-layer 25/75 }
self-assembly
CNT/PI 20-90 5/~600 In situ 6.7/70 !
polymerization
PANI 11-95 760/170 Pre-stretching - >
& self-assembly
ws, 20-90 5/6 Tungsten 21000/45 | °
sulfurization
MoS; 0-35 10/60 CVD 40/10 !
LiCl/TiO, 11-95 3/7 Electrospun - s
GO 8-95 3/1.7 Chemically derived | 5307/95 This work

In this table, PU, PDDA, CNT, PI and PANI are the abbreviations of polyurethane,
poly(diallylimethyammonium chloride), carbon nanotube, polyimide and polyaniline,

respectively.
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Table S2. Detection ranges of the humidity sensor at different temperatures.

Temperature (°C) Detection range (%RH)
26 8-95

49 8-95

73 21-95

105 35-95
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Figure S8. Comparison in the dynamic responses of the humidity sensor to 82% RH

at 21 and 26 °C.
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Figure S9. a) SEM image of 2D GO sheets deposited on a porous LCP substrate. b)
Photograph of the flexible GO-based humidity sensor fabricated on the LCP substrate.
¢) Dynamic responses of the GO/LCP humidity sensor to 60% RH at different
temperatures. d) Response of the flexible sensor to 60% RH versus temperature. e)
Photograph showing the approach of a fingertip to the GO/LCP humidity sensor. f)
Dynamic responses of the GO/LCP humidity sensor to the approach of a fingertip at

wet and dry states, respectively.
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Figure S10. Plot of the response of the flexible GO/LCP humidity sensor to 60% RH

versus the bending radius.
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Figure S11. Comparison in the dynamic responses of the humidity sensor to 35% RH

under the flow rates of 300 and 500 sccm, respectively.
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Figure S12. Overlapping dynamic response curves of the flow sensor to 10 m/s at

different voltages.
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Figure S13. Responses of the flow sensor under different flow rates and temperatures.
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Figure S14. Dynamic responses of the flow sensors to 5 m/s flow at different

humidity when the voltage of 17 V was applied on the microheater.
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Figure S15. Dynamic response of the flow sensor to the blow from the hair dryer with
the flow rates of 3.5 and 2 m/s. The response to 3.5 m/s wind was larger than that to 2

m/s, indicating the ability to distinguish different wind speed.
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Figure S16. Power consumptions of the humidity sensor (a), temperature sensor (b),

and microheater/flow sensor (c) at different substrate temperatures.
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Figure S17. The power consumption (a) and voltage (b) on the microheater required

to maintain the chip temperature at 54.2 °C under different ambient temperatures.
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