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Table S1. Actual Y/Zn molar percentages in the as-prepared films

Y/Zn molar percentage (at%)

Atom efficiency

NRs Samples Solution Film (%)
Y0.0sZ0 0.5 0.0540.005 10.0
Y0.10Z0 1.0 0.10+0.012 10.0
Y0.13Z0 2.0 0.13+0.017 6.5
Y0.17Z0 3.0 0.174+0.023 5.7
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Figure S1. Side view SEM images of (A) ZnO NRs, (B) Y0.0sZO NRs, (C) Y0.10ZO NRs, (D)
Y0.13Z0 NRs and (E) Y0.17Z0 NRs grown for 120 minutes. (F) Film thickness as a function

of Y concentration in YZO NRs.
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Figure S2. Crystal domain size and c-lattice parameter as a function of Y concentration in

YZO NRs.
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Figure S3. UV-vis absorption spectra of (A) full spectra and (B) enlarged region with the

corresponding Tauc plots (C, D) from YZO NRs with different Y concentrations.
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Figure S4. For ZnO NRs GIS in air, (A) Benchmark performances with 1-V behaviors. (B)

Breakdown voltage as a function of gas pressure and (C) Breakdown voltage as a function of

gap separation between parallel electrodes in GISs. (D) Discharge current as a function of gas

pressure.



1000 mbar 1000 mbar

60 — 100 mbar
100 mbar

Discharge current (uA)

10-3 mbar

0 50 100 150 200 250
Time (sec)

Figure S5. The time response of Y0.10ZO NRs GIS in air. Initially, the air pressure was 10
mbar. The gas pressure was increased to 100 mbar at t=20 sec for 1 min, then the pressure
was further increased to 1000 mbar for another 1 min. The gas was pumped down to 100
mbar before filled to 2000 mbar. The response curvatures for gas pressure increases and
decreases correspond to the filling and evacuating speed of our gas chamber rather than the

true response time of the sensor.



Table S2. Breakdown voltages and discharge currents of 1000 mbar air, Oz, N2, CO2, CH4

and Ar from ZnO and YZO NRs GISs.

GIS Zn0O Y0.0sZ0 Y0.10Z0 Y0.13Z0 Y0.17Z0
R (Q cm) 96.6 3.7 0.8 18.1 30.6

Vor (V) TA) | Vo (V) T@A) | Vi (V) TEA) | Vor (V)  TA) | Vi (V) 1(nA)
Air 470 29.4 432 60.6 418 107.4 | 436 58.1 452 86.2
02 529 15.1 450 61.3 430 89.8 464 40.4 490 53.9
N2 450 32.0 388 78.8 372 2039 | 421 45.7 438 56.9
CO2 550 18.1 440 41.7 410 118.3 | 480 47.1 492 63.3
CHs 511 34.2 463 35.6 422 68.3 448 48.9 500 66.7
Ar 282 25.1 252 45.2 230 66.4 260 42.1 276 43.4
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