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Figure S1.Length and breadth histogram representation of pure and Mn-doped thin films 
(a1, a2) ZFM0, (b1, b2) ZFM1, (c1, c2) ZFM3, and (d1, d2) ZFM5



Figure S2. EDX analysis of undoped and Mn-doped ZF thin films (a) ZFM0 (b) ZFM1 (c) ZFM3 
and (d) ZFM5.

Figure S3. (a1-a3) SEM-EDX elemental mapping for Zn, Fe, O, and Mn elements on substrate 
temperature ZFM0, (b1-b3) ZFM1, (c1-c3) ZFM3, and (d1-d3) ZFM5 Mn doped ZF thin film.



Figure S4. Dynamic response of sample for different concentrations: (a) ZFM0, (b)ZFM1, and 
(c) ZFM5

Figure S5. Gas sensing properties of the samples at room temperature: the linear fit curves of 
responses to different concentrations of TMA.

Calculation of the limit of detection (LOD) of the sensors

To determine the noise level and LOD of the sensors, the sensitivity and root mean square 

(RMS) deviation at the baseline are employed. The calculation formula is as follows: The response 

at the baseline, time, and curve is first fitted with polynomials of the fifth order. Consider 11 data 



points to calculate the statistical parameters of the fifth-order polynomial fit and the regular 

residual (yi-y) at the baseline. The measured data point and the value of the fitted curve are denoted 

by yi and y. Following that, the formulas equations (8) and (9) are used to calculate the root mean 

square deviation (RMSNoise) and LOD. Three separate assessments were used to determine the 

RMSNoise and LOD.

Figure S6. Plots of 5th order polynomial fitted normalized current as a function of time at the 
baseline before target gas exposure of the sensors: (a) ZFM0, (b) ZFM1, (c) ZFM3, (d) ZFM5.

Table S1. 5th order polynomial fitting data for the ZFM0, ZFM1, ZFM3, ZFM5 sensor.

Sample 𝑉
𝜒2 𝑅𝑀𝑆𝑁𝑜𝑖𝑠𝑒 LOD (ppb)

ZFM0 1.59E-20 3.98672E-11 9.5

ZFM1 6.61E-22 8.13029E-12 0.6

ZFM3 3.68E-21 1.91776E-11 2

ZFM5 1.57E-20 3.9669E-11 9



Figure S7. Response/ Recovery times for the samples for various TMA concentrations: (a) 
ZFM0, (b) ZFM1, and (c) ZFM5


