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Abstract Article Info.           

This work presents the fabrication of highly efficient gas sensors based on silver 

oxide (AgO)- doped cadmium sulfide (CdS) nanostructures deposited on porous 

silicon (PS) substrates using pulsed laser deposition (PLD). Three doping 

concentrations of AgO (5, 10, and 15%) were investigated to evaluate their 

influence on the structural, optical, and gas sensing properties of CdS. The prepared 

films were characterized using X-ray diffraction (XRD), field emission scanning 

electron microscopy (FESEM), atomic force microscopy (AFM), UV–Vis 

spectroscopy, and Fourier transform infrared spectroscopy (FTIR). The XRD 

results confirmed enhanced crystallinity with increasing AgO concentrations, while 

FESEM and AFM analyses revealed a nanostructured surface with increased 

roughness and active surface area. UV–Vis measurements showed a reduction in 

the optical band gap upon AgO incorporation, whereas FTIR spectra confirmed the 

successful formation of AgO:CdS heterostructures. Gas-sensing measurements 

demonstrated that the CdS with 5% AgO sensor exhibited the highest NO₂ sensing 

response of 92.8% at an operating temperature of 100°C. The enhanced sensing 

performance is attributed to the synergistic effect of AgO/CdS heterostructure 

formation, increased adsorption sites, and improved charge transfer through the PS 

substrate. The developed AgO:CdS/PS platform offers tunable sensing behavior by 

controlling dopant concentration and operating temperature, making it a promising 

candidate for high-performance toxic gas sensing applications. 
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1. Introduction 
Hydrogen sulfide (H2S) and nitrogen dioxide (NO₂) are the most commonly toxic 

environmental contaminants released during industrial processes and fossil-fuel combustion 

[1-3]. Epidemic exposure to toxic gases in air pollution [4, 5] has become a major concern, 

both environmental and health-wise, in the modern world. These gases, even at very low 

concentrations, can be harmful to human health and ecological systems, so their early detection 

is critical for environmental protection and public safety. Semiconductor nanomaterials-based 

solid-state gas sensors have received wide attention due to their high sensitivity, rapid response, 

small size, and low cost. Cadmium sulfide (CdS) has a preferable energy band gap and strong 

surface reactivity; hence, CdS-based nanostructures have been used for gas sensing 

applications [6, 7]. As a result, silver-based oxides, including silver oxide (AgO), have been 

fabricated to improve sensing properties via catalytic activity and heterojunction [8]. Porous 

silicon (PS) substrates, on the other hand, have been found beneficial in enhancing sensor 

response by increasing surface area and facilitating gas diffusion and charge transport [9-11].  

CdS is a II-VI semiconductor and has a direct optical bandgap of about 2.4 eV, making 

it the best candidate for gas sensing and optoelectronic applications. Nevertheless, the sensing 

performance of pure CdS is often limited by its low density of surface adsorption sites and poor 

charge transport, which restricts gas-surface interactions and decreases sensor response [12-

14]. To address these limitations, various dopants and secondary phases (metal oxides) have 

been incorporated into CdS to improve its electronic structure, surface reactivity, and, 
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consequently, catalytic performance. Among these materials, AgO is a p-type semiconductor 

characterized by its narrow band gap and mixed valence states (Ag⁺/Ag³⁺), which are 

remarkably beneficial to catalytic behavior as well as the charge transfer process [15, 16]. 

Formation of AgO:CdS heterojunctions can greatly enhance the gas-sensing performance by 

promoting the separation of electrons and holes, increasing the number density of active 

adsorption sites, and accelerating surface redox reactions with target gas molecules [17]. 

Furthermore, PS is used as a substrate, which not only increases the effective surface area and 

adsorption but also enhances electrical conductivity, promoting gas diffusion of gas, and 

facilitating charge transport in the sensing layer. Although both AgO-based and CdS-based 

sensors have been extensively investigated, the coupled AgO: CdS heterostructure adapted on 

PS has been underexplored with respect to tunable gas-sensing performance controlled by 

dopant concentration and operating temperature [18, 19]. Such systematic research 

opportunities are distinctly lacking in the recent development of multifunctional gas sensors.  

In this work, the deposition, using pulsed laser deposition, of AgO-doped CdS 

nanostructured films on PS substrates is presented to form a tunable sensing platform for toxic 

gas detection. The microstructural, optical, and sensing properties were systematically tailored 

by varying the AgO concentration. As such, the novelty lies in the fact that this study indicates 

that optimized and selective detection of different gases could be realized using only one 

AgO:CdS/PS system by tuning material engineering and operating conditions, which is hoped 

to offer a novel route for designing an energy-performance gas sensor. 

    

2. Experimental  

A porous Si layer was attained using an n-type Si wafer with a thickness of 550 µm and 

an electrical resistivity of 2-10 Ω.cm. A laboratory-made photo-electrochemical etching design 

was utilized to produce a porous layer, with a gold mesh serving as the cathode and an n-type 

Si wafer as the anode. The prepared etching solution contained 99.99% pure ethanol with 48% 

hydrofluoric acid (HF) of 10% concentration in a Teflon electrochemical cell. Herein, a 150-

Watt tungsten light was employed throughout the Si etching process. The utilized Si substrates 

were cut into 2 × 2 cm2, then placed in an ethanol-based ultrasonic bath for about 30 minutes 

to remove surface impurities. The etching procedure was performed for 15 minutes at a 10% 

HF, and a current density of 20 mA/cm2. The surface tension was mainly reduced by utilizing 

ethanol during the etching process, thereby achieving uniformity and homogeneity in the 

porous Si film. 

  The deposition target was attained using both cadmium sulfide (CdS, 99% purity, 

supplied by Sigma-Aldrich, USA) and silver oxide (AgO of 98% purity, supplied by Hongwu 

International Group Ltd, China), with different doping concentrations. The first target was 

obtained using 3 g of CdS, while the subsequent targets were acquired with AgO doping ratios 

of 5, 10, and 15%. The targets were obtained under mechanical pressure of 3 tons for 30 

minutes. Once accomplished, the target was vertically aligned and positioned 10 cm from the 

porous Si substrate, in a vacuum chamber for the PLD process. The placed target was then 

irradiated with a 532 nm picosecond pulsed laser of a frequency of 6 Hz and a pulse duration 

of 10 ns; the laser energy was fixed at 180 mJ, and 200 pulses. Fig. 1 depicts the deposition 

setup utilized in this study. 

The morphologies of the samples were investigated using Field-Emission Scanning 

Electron Microscopy (FESEM)(TESCAN- MIRA3, made in the Czech Republic). The crystal 

structure of materials was determined by X-ray diffraction (XRD, Shimadzu-XRD6000, 

Japan). The X-ray wavelength was 0.15406 nm, using Cu-Kα source radiation. The optical 

properties were measured using a UV-Vis spectrophotometer (Cary 100 CONC plus). The 

Atomic Force Microscope (AFM) topographies were obtained using digital instruments 

(Workshop TT-20; the FTIR measurements were performed in a spectrum range between (450- 

4000) cm-1 for the prepared sample. 
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Figure 1: Schematic representation of the electrochemical etching and deposition set-up[20]. 

To evaluate the sensitivity of the fabricated H₂S and NO₂ gas sensors, particularly the 

response and recovery times, a gas-sensing setup was employed, as shown in Fig. 2. The system 

consists of a cylindrical stainless-steel chamber with an effective volume of 6594 cm³, 

equipped with a gas inlet and air admittance valves. Electrical connections to the sensor 

electrodes, heater, and K-type thermocouple were established through a multi-pin feedthrough 

at the chamber base. The sensor operating temperature was controlled using an internal hot 

plate, and a thermocouple was used to systematically vary the temperature at (25, 100, 200 and 

300 oC). Changes in the sensor current upon exposure to air–NO2 gas mixtures were recorded 

using a PC-interfaced digital multimeter (UNI-T UT81B). The test gas was generated by 

mixing zero air with the target gas, with flow rates regulated by a flow meter and a needle 

valve; a fixed gas concentration of 30 ppm was introduced directly over the sensor inside the 

chamber to ensure accurate sensitivity measurement [21, 22]. The gas sensor sensitivity (S) 

was calculated using Eq. (1): 

 

  S =
|Igas − Iair|

Iair
                                                                                                                                       (𝟏) 

where Iair and Igas represent the sensor current measured in air and upon exposure to the target 

gas, respectively [23]. 

Figure 2: (a) Schematic illustration of the gas sensor testing system, (b) photograph of the 

fabricated sensor mounted inside the test chamber. 

 

3. Results and Discussion 

Fig. 3 displays the XRD patterns of the deposited layers (porous Si, CdS, AgO, and 

10% AgO-doped CdS). Fig. 3a shows a sharp diffraction peak at 2θ ≈ 69.12°, corresponding to 

the 111-crystal plane, indicating the high crystallinity and purity of the prepared porous Si 

layer. The narrow, high-intensity peak designates the uniformity of the crystal structure. Fig. 
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3b shows the diffraction peaks of the deposited CdS nanoparticles at 2θ values of 26.52°, 

43.91°, 52.14°, and 70.70°, corresponding to the 111, 020, 022, and 311 crystal planes, 

respectively. These peaks are in good agreement with the standard values for face-centered 

cubic CdS nanoparticles phase (JCPDS No. 10-0454). The presence of these sharp peaks 

specifies that the deposited film has upright crystallinity. Fig. 3c shows the XRD patterns of 

AgO peaks attained at 2θ angles of 21.74, 32.84°, 35.64, 38.34°, 44.39°, 64.47°, and 77.74 

corresponding to the planes 210, 122, 111, 111, 200, 220, and 311, respectively, indicating the 

monoclinic AgO crystal phase according to JCPDS No. 41-1104. The height of the peak at 2θ 

≈ 35.64° for the 111-crystal plane specifies that crystal growth is preferred in this direction, 

reflecting the high crystal consistency as well as distinct orientation of the crystal for the 

deposited nano-scaled film. The outcomes of the 10% AgO doped CdS layer are demonstrated 

in Fig. 3(d), distinct peaks corresponding to the CdS crystalline planes, along with additional 

peaks attributed to the AgO nanoparticles phase. A shift in the CdS peaks was observed in the 

XRD patterns. This performance could be explained by the lattice strain in the CdS crystal 

lattice, while a reduction in the AgO peaks intensity could be attributed to the slight 

dissimilarities in oxidation ratios, the formation of mixed AgO nanoparticles, or background 

noise that obscures their visibility [24]. 

The PS layer analysis using AFM (Fig. 4a) demonstrates surface inhomogeneity with 

well-defined peaks, whose height N varies to about 23.13 nm on average, as shown in Table 1. 

The plastic characteristics, when mapped, show moderate surface roughness attributed to non-

homogeneous molecule accumulation and asymmetric growth features of the coating deposits. 

The related roughness parameters were: mean roughness, Sa = 2.60 nm; RMS roughness, Sq = 

3.69 nm, which reflect a consistent surface spatial frequency; however, they confirm the 

irregular nature of the PS layer more clearly than any other single property. 

In comparison, the surface morphology of the AgO thin film, shown in Fig. 4b, is more 

homogeneous and compact than that formed with Ag plating alone, even though it has a larger 

maximum peak height of Sp ≈ 25.93 nm. Lower Sa values of 1.95nm and Sq of 2.68nm (Table 

1) indicate that the surface became more uniform, with less scattering, and that a higher packing 

density of nanoparticles occurred, indicating the formation of a stable, ordered nanostructured 

layer. These results indicate an ideal surface with a highly crystalline structure and reduced 

surface defects, representing the most stable form.  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: XRD patterns of (a) PS, (b) CdS, (c) AgO, and (d) CdS:10%AgO. 
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Table 1: the AFM-derived surface roughness parameters, including (Sa, Sq, and Sp) of PS, AgO, 

and CdS layers. 

 

In addition, the CdS layer (Fig. 4c) shows a significantly rougher surface with 

prominent height deviations of about 31.62 nm at peak height (Table 1). The increased 

roughness (Sa = 3.36 nm and Sq = 4.86 nm) is explained by grain growth and partial 

agglomeration of nanoparticles during deposition. The dual zigzag surface topology increases 

the effective surface area, thereby promoting enhanced gas adsorption via increased 

interactions and scattering of gas molecules on the roughened scraggy landscape, corroborating 

with earlier reports [25]. 

Figure 4: AFM topographies of (a) porous Si, (b) AgO, and (c) CdS nanostructured layers. 

 

The Field emission scanning electron microscopy (FESEM) images in Fig. 5 show the 

surface structure of the samples deposited on a PS substrate. The image of the PS surface shows 

a three-dimensional porous network with large pores, allowing rapid diffusion of gas molecules 

and facilitating efficient concentration, thereby enhancing the performance of the gas layers. 

In the case of the CdS/AgO composite, the FE-SEM images reveal a homogeneous distribution 

of nanoscale structures over the PS framework. At a low 5% AgO doping concentration, AgO 

nanoparticles are uniformly decorated on the CdS grains, leading to an increased surface 

roughness and a higher surface-to-volume ratio, which enhances the density of active 

adsorption sites and facilitates efficient charge transfer across the CdS/AgO heterointerfaces. 

At an intermediate AgO concentration (10% AgO), a more continuous and well-interconnected 

nanostructured network is formed, providing an optimal balance between heterojunction 

density and pore accessibility, which is beneficial for charge transport and gas diffusion. With 

further increasing of AgO content to 15%, partial agglomeration of AgO nanoparticles is 

observed, resulting in a relatively denser surface morphology and partial coverage of the PS 

pores, which may limit gas diffusion pathways despite the increased number of 

heterointerfaces. Nevertheless, the PS substrate maintains a crucial role by providing a high 

density of interconnected nanochannels and a large internal surface area, thereby promoting 

charge transport, suppressing carrier recombination, and contributing significantly to the 

overall performance and stability of the CdS/AgO nanostructured layers. 

Samples Mean Sa (nm) RMS (Sq) (nm) Maximum Sp (nm) 

PS 2.60469 3.69058 23.1271 

AgO 1.94726 2.67560 25.9326 

CdS 3.36475 4.85714 31.6170 
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Figure 5: FESEM images of PS, AgO, CdS, and AgO-doped CdS nanostructures. 

  

Fig. 6 reveals  the absorption spectra of both CdS and AgO nanostructured layers, 

showing strong absorption peaks in the UV region at wavelengths around 200-300 nm, 

associated with band-to-band electronic transitions. A decrease in absorption intensity toward 

longer wavelengths is observed, which has been correlated in the literature with a reduced 

density of surface defects and improved crystallinity, as fewer defect states contribute to sub-

bandgap absorption [26]. Based on the Tauc plot analysis attached to the figures, the optical 

gap (Eg) was determined for each material to be approximately 2.27 eV for CdS and 2.81 eV 

for AgO, consistent with standard values for nanomaterials. The slight shift in the absorption 

edge is attributed to the quantum confinement effect arising from the small size of the 

nanoparticles, which leads to an increase in the optical gap energy. These results indicate that 

the prepared materials possess enhanced nano-optical properties, making them suitable for gas 

and light-sensing applications due to their high spectral response and efficient charge 

separation.  

The FTIR spectra in Fig. 7 show the vibrational extensions of the active aggregates on 

the surfaces of the samples prepared from AgONPs and CdSNPs in the range (4000–500 cm⁻¹). 

An absorption band is observed at approximately 3400 cm⁻¹, attributed to O-H group vibrations 

resulting from moisture absorption or the presence of water molecules on the surface. A band 

also appears at 1630-1650 cm⁻¹, indicating N-H or C=O vibrations of organic compounds 

remaining from the preparation agents.   
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Figure 6: Optical analysis of the deposited CdS and AgO nanostructured layers. 

 

The peaks at 2850-2920 cm⁻¹ are due to C-H vibrations, while for CdS, a band is 

observed at 1040–1100 cm⁻¹, attributed to C-O or SO vibrations, indicating surface sulfur-

oxygen bonds. In AgO, a distinct peak appears at ~470 cm⁻¹, due to Ag-O bond vibrations, 

confirming the formation of the AgO phase.  These results indicate that the prepared materials 

contain multiple active groups, which improve surface interaction when used as gas sensors. 

O-H, C-O, and M-O bonds (M = Cd, Ag) act as active centers for gas adsorption and enhanced 

sensory response.  

Figure 7: FTIR spectra of the deposited AgO and CdS nano-scale layers. 

 

The curves in Fig. 8 show the relationship between operating temperature and the 

sensitivity of gas sensors prepared from AgO-doped CdS at different doping concentrations (5, 

10, and 15%), compared to the undoped sample and the sample deposited on PS. Fig. 8a shows 

that the sensitivity of the AgO-doped CdS sensor to NO2 gas is highly dependent on the doping 

concentration and temperature. The sample doped with 5% AgO exhibited the highest gas 

response, reaching its maximum sensitivity at an operating temperature of approximately 

100°C, then gradually decreasing with increasing temperature. This behavior is attributed to 

the increased number of active sites on the surface of the sample for the adsorption of NO2 

molecules, which leads to increased electron accumulation in the conduction band as a result 

of the NO2 gas-electron acceptor interaction. As the temperature increases, the adsorbed 

molecules begin to desorb from the surface, reducing the number of transferred charges and 

thus decreasing sensitivity. This performance also indicates that the 5% doping provides an 

ideal balance between enhanced surface adsorption and charge transfer at low temperatures. 

Fig. 8b shows the response to H2S gas; the results show the highest sensitivity for the sample 

doped with 5% AgO at an operating temperature of approximately 25 °C. This can be explained 

by the fact that H2S gas is a reducing gas, which reacts with the oxygen adsorbed on the sample 

surface, releasing additional electrons into the conduction band and increasing electrical 
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conductivity. As the temperature increases, molecular mobility and the speed of surface 

reactions increase, enhancing the sensor response until the optimum temperature is reached, 

after which sensitivity begins to decline due to reduced stable adsorption of the gas to the 

surface. The doping ratio plays a pivotal role in determining sensor performance. Moderately 

high AgO content (5-15%) leads to the formation of CdS/AgO heterojunctions, which 

contribute to enhanced electron and hole separation and reduced recombination, thus enhancing 

gas response efficiency. Conversely, low or excessive doping may result in decreased 

sensitivity due to fewer active sites or increased electron scattering [27]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 8: Sensor sensitivity toward (a) NO₂ and (b) H2S at different operating temperatures. 

 

Fig. 9 shows the variation of response and recovery times of pure CdS and AgO-doped 

CdS sensors (5, 10, and 15%) toward H2S and NO2 gases as a function of operating 

temperature. It is evident that both the operating temperature and the dopant concentration 

significantly influence the sensing kinetics. For both gases, the 5% AgO-doped CdS sensor 

exhibits a balanced behavior, showing relatively short response and recovery times over a wide 

temperature range, while maintaining high sensitivity. This can be attributed to the optimal 

dispersion of AgO nanoparticles on the CdS surface, which increases the density of active 

adsorption sites and oxygen vacancies, thus enhancing gas–surface interaction and charge 

transfer. In contrast, the 10% AgO-doped sample shows the fastest response and recovery 

times, particularly at moderate operating temperatures. This behavior is related to the increased 

charge carrier concentration and improved electrical conductivity induced by higher AgO 

content, which accelerates electron transport during gas adsorption and desorption. However, 

excessive doping partially blocks active sites and reduces the effective surface area, resulting 

in a lower gas response than in the 5%-doped sample. For the 15% AgO-doped sample, the 

response and recovery times become slower, which can be attributed to dopant agglomeration 

and the formation of insulating regions that hinder gas diffusion and charge transport. 

Therefore, although the 10%-doped sensor exhibits faster dynamics, the 5% AgO-doped CdS 

sample offers the best compromise between surface reactivity and charge transport, making it 

the optimal composition for gas-sensing applications. 

The gas-sensing performance of the CdS/AgO-based sensors reported in this work was 

compared with that of previously reported CdS-based gas sensors in the literature. The 

proposed sensors exhibit comparable or improved sensitivity at lower operating temperatures. 

In particular, the CdS:5% AgO sensor demonstrates enhanced sensing performance at moderate 

temperatures, whereas many reported CdS-based sensors require higher operating temperatures 

to achieve similar responses. This improvement can be attributed to the effective role of AgO 

in increasing the number of active adsorption sites and facilitating charge transfer at the gas–

sensor interface.  

b a 
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Figure 9: Response and recovery times of CdS/AgO gas sensors toward H2S and NO2 at different 

operating temperatures. 

 

Therefore, the present results indicate that the developed CdS/AgO sensors offer a 

competitive advantage in terms of sensitivity and operating temperature compared with other 

reported gas sensing materials. Compared with similar reported geometries, the proposed 

system exhibited outcomes comparable to those of other structures (Table 2). 

 
Table 2: Comparison of the fabricated gas sensor to other reported similar geometries. 

Samples 
Temperature 

(°C) 

Gas 

Concentration 

(ppm) 

Trise / Tfall 

(sec.) 

Sensitivity 

(%) 
Ref. 

SnO2/CdS 200 5000 40/110 44 [24] 

CdS/RGO - 1000 10/22 2.23 [25] 

CdS/TiO2 RT 100 68/74 69.16 [26] 

NiO/CdS-CdO >200 100 47/66 21.5 [27] 

AgO/CdS 100 30 57/51 85.33 This work 

 

4. Conclusions 

In this work, gas sensors were developed by depositing CdS, AgO, and their composites 

on a PS substrate to enhance adsorption and charge-transfer properties for sensing NO₂ and 

H₂S gases. SEM results revealed a regeneratively sensitive nanostructure in the 

CdS:5%AgO/PS sample, characterized by an increased effective surface area for gas diffusion 

within the PS's permeate channels. This was reflected in the improved sensor performance, 

with the CdS:5%AgO/PS sample achieving the highest speed, signal recovery, and signal 

strength compared to other samples. This indicates the effectiveness of the synergistic 

mechanism between CdS and AgO in reducing electron recombination and electron transfer 

across hybrid junctions. Completely, CdS:5%AgO/PS can be classified as the ideal candidate 
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for a gas sensor for both oxidizing and reducing gases. This study also outlines future work to 

improve selectivity, reduce operating temperature, and investigate its long-term performance, 

making this system a valuable and effective alternative in the field of advanced sensors. 
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تحسين البنى النانوية لكبريتيد الكادميوم المطعم بأكسيد الفضة على السيليكون المسامي باستخدام 

  ثنائي اوكسيد النتروجين و كبريتيد الهيدروجين يتقنية الترسيب بالليزر النبضي لتصنيع مجسات غاز

 عالية الأداء

 
 1عدي محمود عبد الحسينو 1هيثم طالب حسينو 1ميس كريم عويز

 قسم الفيزياء، كلية العلوم التطبيقية، الجامعة التكنولوجية، بغداد، العراق 1

 
 الخلاصة 

 ( الكادميوم  نانوية من كبريتيد  تعتمد على هياكل  الكفاءة  العمل تصنيع مستشعرات غاز عالية  )CdSيتناول هذا  الفضة  بأكسيد  المُطعمّ   )AgO  ،)

%،  5(. درُست ثلاثة تراكيز تطعيم لأكسيد الفضة )PLDوالمُرسبة على ركائز من السيليكون المسامي باستخدام تقنية الترسيب بالليزر النبضي )

المُحضّرة  15%، و10 تم توصيف الأغشية  الكادميوم.  لكبريتيد  الغاز  البنيوية والبصرية وخصائص استشعار  الخصائص  تأثيرها على  لتقييم   )%

(، ومطيافية  AFM(، ومجهر القوة الذرية )FESEM(، والمجهر الإلكتروني الماسح ذي الانبعاث الميداني )XRDباستخدام حيود الأشعة السينية )

(. أكدت نتائج حيود الأشعة السينية زيادة التبلور مع زيادة  FTIRشعة فوق البنفسجية والمرئية، ومطيافية الأشعة تحت الحمراء بتحويل فورييه )الأ

مع زيادة  تركيز أكسيد الفضة، بينما كشفت تحليلات المجهر الإلكتروني الماسح ذي الانبعاث الميداني ومجهر القوة الذرية عن سطح ذي بنية نانوية  

والمرئية انخفاضًا في فجوة النطاق البصري عند دمج أكسيد الفضة    في الخشونة ومساحة السطح النشطة. أظهرت قياسات الأشعة فوق البنفسجية

(AgO( الحمراء بتحويل فورييه  أكدت أطياف الأشعة تحت  بينما   ،)FTIR  المتجانسة البنى غير  قياسات  AgO:CdS( نجاح تكوين  . وأظهرت 

% عند درجة حرارة تشغيل 92.8بنسبة    NO₂حقق أعلى استجابة لاستشعار غاز    AgO% من  5المحتوي على    CdSتشعار الغاز أن مستشعر  اس

، وزيادة مواقع الامتزاز، وتحسين نقل AgO:CdSدرجة مئوية. يعُزى تحسن أداء الاستشعار إلى التأثير التآزري لتكوين البنية غير المتجانسة    100

المطورة سلوك استشعار قابلًا للتعديل من خلال التحكم في   AgO:CdSالشحنات عبر ركيزة السيليكون المسامية. توفر منصة السيليكون المسامية  

 تركيز المادة المضافة ودرجة حرارة التشغيل، مما يجعلها مرشحًا واعداً لتطبيقات استشعار الغازات السامة عالية الأداء.
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