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Figure S1 

XPS core level spectra: 

 

Fig. S1. X-ray photoelectron spectroscopy core level spectra of (a) C 1s and (b) O 1s of Au-1L 

nanonetwork on the glass substrate. 

 

Fig. S1a represents the high-resolution core-level spectrum of carbon (C 1s), showing its 

binding energy peak at 284.98 eV and the oxygen (O 1s) peak appeared at 532.68 eV (Fig. 

S1b).  
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Figure S2 

XRD of as-prepared Au nanonetwork: 

Fig. S2. XRD pattern of as-prepared gold nanonetwork (Au-5L) on a glass substrate. 

 

Fig. S2 shows the X-ray diffraction pattern of the as-prepared Au-5L network, showing the 

peaks of both crystalline Au and sodium chloride (NaCl). To remove the NaCl crystals, the 

TCEs were gently rinsed in DI water and dried in air. The XRD of the washed TCEs clearly 

showed the absence of any NaCl peaks (Fig. 2i)  
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Figure S3 

Transmittance spectra and I-V characteristics of Au TCE: 

 

 Fig. S3 (a) Transmittance spectra (400-800 nm) and (b) I-V characteristics of different Au 

nanonetwork layers ranging from 1-12. 
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Figure S4 

Photographs of Au TCEs: 

 

Fig. S4 Photographs of Au-1L, 5L, 12L nanonetworks (glass substrates) 
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Figure S5 

Au nanonetwork/PDMS: 

Fig. S5 Optical microscope image of interconnected Au nanonetwork (Au-12L) transferred 

over flexible PDMS substrate.  
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Figure S6 

Scotch tape test: 

Fig. S6 Change in sheet resistance of Au-12L nanonetwork during scotch tape adhesion test. 
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Figure S7 

Transmittance of Au-1L device: 

Fig. S7 (a) The photograph of the Au-1L nanonetwork. The grid pattern drawn over the photo 

indicates the specific pixel region utilized for transmittance measurements shown in Fig. S7b. 

(b) The contour plot depicting the uniformity in transmittance (at 550 nm) of the Au-1L 

nanonetwork across 2.5 × 2.5 cm2.  

 

The transmittance was measured across the different locations on the device to study the 

uniformity of the Au nanonetwork over the substrate. The photograph of the highly transparent 

Au-1L nanonetwork (2.5 × 2.5 cm2) is shown in Fig. S7a. The transmittance at 550 nm is 

represented as the contour plot in Fig. S7b. From the contour plot, it is inferred that the Au-1L 

nanonetworks exhibit consistent transmittance of >80% across different regions. The white 

grid pattern drawn over the photo of Au-1L in Fig. S7a indicates the specific pixel region 

utilized for transmittance measurements. 
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Figure S8 

Transmittance plots Au-1L device: 

Fig. S8 (a) Transmittance spectra of Au-1L nanonetwork in the 400-1000 nm range, prepared 

during five different batches in the consecutive synthesis cycles under similar experimental 

conditions and comparing its transmittance at 550 nm (b). 

 

Fig.S8 represents the optical transmittance of Au-1L nanonetworks fabricated in 5 different 

batches (glass substrates), exhibiting a high transmittance (> 80%) between 400 to 1000 nm. 

The standard deviations of T% (at 550 nm) for all five samples are 84.34 ± 1.35%. 
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Figure S9 

 I-V characteristics of Au-1L device: 

 

Fig. S9 (a) Comparing the I-V characteristics of Au-1L nanonetwork-based sensor in the 

presence and absence of humidity. (b) I-V characteristics of Au-1L sensor. 
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Figure S10 

Humidity sensing of Au-1L device: 

Fig. S10 Variation in response current of Au-1L breath sensor at different relative humidities 

(RH%) 
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Figure S11 

Detecting breathing and blowing air using the Au-1L sensor: 

Fig. S11 The Au-1L sensor detects a volunteer's response while breathing out through the 

nose (breathing) and mouth (blowing) at a 1 cm working distance. 

Fig. S11 shows that the current variation of the sensor during the mouth blowing is slightly 

larger than that of the nose breathing, revealing that more water molecules are captured while 

blowing. 
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Table S1. Comparing the main characteristics of humidity/human breath sensor developed in 

this study with recent literatures. 
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