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Abstract— A new material that has been developed as a 

potential substitute for current applications such as solar cell 

and semiconductor application is silver coated copper paste 

because of its high conductivity and relatively low cost. This 

paper will also consider main preparation techniques and 

characteristics of such composition as silver-coated copper 

paste and main fields of its application. The paste is a hybrid 

one and incorporates a layer of silver because while copper’s 

main benefit, conductivity, is extraordinary its drawback, 

corrosion, is a problem. Both electroplate and chemical 

reduction techniques are evaluated in terms of scalability and 

coating smoothness. Issues related to coating uniformity, 

sintering optimization, and the cost of production are cited as 

major limitations to the industrial application scale. It can be 

seen that the controlled microstructure, crystal structure and 

particle distribution in the product are critical in obtaining a 

high and stable performance at high operating temperatures in 

service. Potential uses in photovoltaic and semiconductor 

products are presented; it is shown that the introduced silver-

coated copper paste has comparable electrical properties to 

conventional silver paste but requires considerably less money 

to purchase. To this end, the paper suggests improving the 

methods of applying the coating, optimizing the sintering 

process, and improving the ways to support environmentally 

friendly practices in the implementation of the technology. 
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I. INTRODUCTION 

• Background 

Conductive pastes are very important in the field of solar cell 
and semiconductor technology. They promote conductivity of 
electricity, improve energy transducers and ensure optimized 

functionality in an apparatus. Conductive pastes have mostly 
contained silver in the past because of its high conductivity and 
thermal stability, and this has set the industry standard for the 
material. Nonetheless, the high price of the pure silver pastes and 
the unsatisfactory characteristics of present pastes in selected 
applications have led to the search for viable alternative 
materials which could offer a measure of sufficient performance 
at a reasonable cost [1][2]. 

• Purpose of the Review 

The present review focuses on the topic of absorbing 
substance called silver-coated copper paste – a relatively new 
material that combines the conductivity of silver with cost-
effective copper. The purpose of this paper is to identify and 
synthetically review the various properties, preparation methods 
and every aspect of the applications of this material in the field 
of solar cells and semiconductor devices [3], [4]. 

• Structure of the Paper 

The paper is organized as follows: Section 2 gives an 
introduction of conductive pastes and their development. 
Section called 3 is devoted to both, individual and collective 
properties of silver and copper. In section 4, there are 
descriptions of different types of preparation for silver coating 
copper paste. Uses in solar cells as well as semiconductors are 
demonstrated in sections 5 and 6 respectively. Section 7 raises 
several technical and environmental issues of which they 
identify technical constraints in the large-scale preparation. The 
implications for future research are discussed in Section 8 while 
Section 9 concludes with an outline of the study’s major 
conclusions. 

II. OVERVIEW OF CONDUCTIVE PASTES 

• Types of Conductive Pastes 

Conductive pastes are relevant products in electronic 
industry especially in applications that demand high electrical 
conductivity. These pastes comprised of metal particles 
dispersed in an organic matrix; the thick film pastes can be 
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applied directly onto different substrates. The primary types of 
conductive pastes used in the industry include: 

-   Silver-Based Pastes:   Well, known for their high 
conductivity and ability to resist oxidation, silver pastes have 
long formed the high standard within such fields as solar cells 
and circuits. However, high silver costs have driven the search 
for substitutes [5], [6]. 

-   Copper-Based Pastes:   Copper can be a more cost-
effective solution here providing a reasonably high conductivity. 
Nevertheless, its low oxidation resistance and less heat 
endurance than silver again makes its application possible only 
through protective measures [7], [8]. 

-   Hybrid Pastes (e.g., Silver-Coated Copper):   These pastes 
seek to blend the advantages of both materials, a silver layer on 
copper particles that conduct better and avoid oxidation 
concerns, which are cheaper than recharge silver pastes [5], [6]. 

• Key Properties Required for Applications 

For conductive pastes to perform effectively in solar cells 
and semiconductor applications, several critical property 
requirements must be met: 

-   Electrical Conductivity:   Ac current control demands high 
conductivity since it influences current performance on devices. 
Conductive pastes must allow low resistivity paths to be formed 
and must be stable over a period [5], [6]. 

-   Thermal Stability:   The paste has also to endure high 
processing temperatures during sintering and other operation 
phases. It also reduces thermal degradation hence ensures high 
durability and performance is not affected [7], [8]. 

-   Adhesion:   A firm clinging to substrates including silicon 
or ceramic is desirable to hold onto in an individual life of the 
device. It has been suggested that poor adhesion results to 
mechanical failure and compromised efficiency [5], [6]. 

-   Mechanical Properties:   Conductive pastes need to be 
capable of maintaining integrity in terms of both cracking and 
delamination which occurs due to thermal and mechanical 
loading. This makes it both reliable especially as it may be used 

in areas of temperature fluctuation or mechanical vibration [5], 
[6]. Silver is highly recognized for its conductivity to both 
electricity and heat making it ideal for use in electronics. Poor 
adhesion can lead to mechanical failure and reduced efficiency 
[5], [6]. 

III. SILVER-COATED COPPER: MATERIAL PROPERTIES 

• Properties of Silver 

Silver is renowned for its exceptional electrical and thermal 
conductivity, making it a prime choice for electronics 
applications. It possesses the highest electrical conductivity of 
all metals, which facilitates efficient current flow—crucial for 
devices such as solar cells and semiconductors [9]. Additionally, 
silver exhibits oxidation resistance, allowing it to retain its 
conductive properties over time and under various 
environmental conditions. This resistance minimizes the risk of 
surface degradation, which can compromise the performance of 
electronic devices [10]. 

• Properties of Copper 

Copper is widely utilized in electronic applications due to its   
good electrical conductivity   and significantly lower cost 
compared to silver. While copper's conductivity is slightly less 
than that of silver, it remains adequate for many applications 
where cost efficiency is prioritized[11]. However, copper is 
susceptible to oxidation, which can limit its use in environments 
requiring stable long-term performance. Its   high availability 
and affordability   make copper an attractive alternative in 
applications where cost is a critical consideration [12].. 

• Advantages of a Copper Silver Coating 

Copper plated with silver is an alloy formed when joining 
the characteristic of copper and silver, so it has the better of the 
two metals. The silver on the surface enhances the conductivity 
of the wire and acts as an oxidisation layer thereby shielding the 
copper interior, therefore avoiding the formation of a layer that 
would greatly degrade the circuit. This hybrid approach offers 
several key benefits: 

  

 

Figure 1:  Properties and mechanism of Silver – copper-based pastes (Source: Hyung et. Al., 2018) 
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The provided figure illustrates the effects of FA/DT surface 
passivation on commercial copper micro flakes. The SEM 
images show a significant difference in the morphology of the 
Cu-None and Cu-FA/DT powders before and after exposure to 
0.1 M NaOH. The Cu-None powder exhibits severe corrosion 
and pitting after alkali treatment, while the Cu-FA/DT powder 
remains relatively intact. Raman spectroscopy and XRD 
analysis further confirm the protective effect of FA/DT, as the 
characteristic peaks of CuO, indicative of copper oxide 

formation, are significantly reduced in the Cu-FA/DT powder 
after alkali treatment. These results demonstrate that FA/DT 
surface passivation effectively enhances the alkali resistance of 
copper micro flakes. 

  

 

Figure 2: Electrical and mechanical properties of an antioxidant copper paste (Source: Hyung et. Al., 2018) 

  

• Crystalline Properties of Silver and Copper: 

• Crystalline Structure of Silver: 

Silver has an FCC crystal structure that results in high 
formability, as well as electrical and thermal conductivity. This 
structure enables formation of closely packed lattice for silver 
atoms that conduct electric charges and are essential for high 
conductivity use. 

• Crystalline Structure of Copper: 

Similar with silver, copper also has an FCC crystal structure 
and it possesses almost equal mechanical and thermal properties. 
This structure is beneficial in the sense that, when bonded 
together, the two phases are brought into an equivalent lattice 
and hence no lattice dislocations are present at the interface, thus 
comes out with a stable silver-coated copper material. 

• Lattice coherency of crystalline structures in silver 
coated copper paste: 

The FCC structure of the silver and copper approach results 
reliable interfacial adhesion and compatibility. This structural 
conformation improves the electric conductivity and thermal 
performance of the paste while minimizing problem such as de 
laminating or crack during thermos-mechanical cycling. 

Electrical Properties: 

• Long-term stability: The copper films exhibit excellent 
long-term stability at room temperature and elevated 
temperatures (60°C). 

• Line width dependence: The electrical resistance of the 
printed conductive lines decreases with increasing line width. 

• Bending resistance: The copper paste demonstrates 
good bending resistance, maintaining low resistance even after 
500 bending cycles at a 5 mm bending radius. 

Mechanical Properties: 

• Adhesion: The copper paste exhibits good adhesion to 
the PI substrate, as evidenced by the cross-sectional SEM image. 

• Flexibility: The printed conductive lines can be bent 
without significant loss of electrical conductivity. 

• Enhanced Conductivity: The silver coating on copper 
particles ensures high conductivity, approaching that of pure 
silver paste, while keeping material costs lower. 

• Oxidation Resistance: The silver layer shields the 
copper core from oxidation, which significantly improves the 
longevity and stability of the conductive paste in various 
applications. 
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• Cost-Effectiveness: By using a copper core, the amount 
of silver required is reduced, resulting in a more affordable 
solution compared to using pure silver paste. This cost efficiency 
is particularly valuable in large-scale applications like solar cell 
manufacturing. 

This, therefore, makes silver coated copper paste meet both 
the performance and cost requirement for industries. As a 
combination of silver and copper pastes, this material could 
surpass on performance the use of either one of them 
independently, especially if an application needs to be designed 
for long-term stability.  

IV. PREPARATION METHODS FOR SILVER-COATED 

COPPER PASTE 

• Overview of Synthesis Techniques: 

Various methods are employed to coat copper particles with 
silver, each presenting unique benefits and challenges that 
influence the final quality of the paste. Common techniques 
include: 

• Electroplating: This method simply involves passing 
an electric current with the aim of adding layer of silver onto 
copper particles. Electroplating is well suited to achieving a 
consistent thickness of the coating and is excellent in terms of 
conductivity. However, it may be time consuming and may 
involve demanding equipment’s arrangements [9], [13]. 

  

Figure 3: Process of Electroplating and its complex machinery (Source: Wikipedia contributors 2024) 

  

• Chemical Reduction:   In this technique, the reduction 
is employed where a reducing agent deposits the silver over 
copper islands. This is preferable than electroplating since it is 
easier to perform, convenient when it comes to batch production. 

 On the other hand, it is difficult to control the coating 
thickness and consistency of the distribution which in turn 
affects the paste efficiency [10], [14], [15].  

 

 

Figure 4: Chemical reduction of Ag and AI nanoparticles and Nano-alloys by chemical reduction (Manikam et al. 2010) 
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• Mechanical Mixing:   This method entails physical mix 
of silver and copper particles thus resulting to a coated 
surface/bearing. Although widely used, it tends to produce lower 

coating uniformity and thickness control and thus yields lower 
paste quality than other methods [9].  

 

Figure 5: Mechanical mixing of Silver–Copper pastes for die attach bonding using percolation theory for enhancing thermal and electrical conductivity (Cheng et 

al. 2023) 

 

• Most Feasible Option in Preparation: Largely 
discussed electroplating and chemical reduction methods as the 
available techniques today with optimal explanations regarding 
their effectiveness and shortcomings when it comes to scaling 
[16]. They described issues like uniform coating of products and 
the high cost of precision instruments that also affect quality and 
company production capacity in a business. 

• Factors Affecting Quality and Performance:  

The effectiveness and performance of silver-coated copper 
paste are influenced by several critical factors during the 
preparation process: 

• Coating Thickness:   It is found that the thickness of the 
silver layer has a direct proportional relation to conductivity and 
is directly proportional to the oxidation resistant property. A 
heavier layer of silver will protect the copper core more 
effectively but at a higher material expense, whereas leaner 
layers are cheaper yet considerably less resilient [10] 

• Uniformity:   Uniformity of coating in all areas of the 
copper particles guarantees stable performance in regard to 
conduction and oxidation. These differences in coating 
thickness distributions can cause problems with the performance 
of the conductive coating and increase an object’s likelihood of 
oxidation [9] 

• Sintering Conditions:   The paste’s mechanical and 
conductive characteristics are influenced by the sintering 
process by which the paste is heated to achieve a solid 
connection. Proper heat treatment parameters for sintering aid in 
the formation of conductive and strong layer on the surface 
without the detriment of strength. However, when very high-
power levels are used during sintering, then the copper 
workpiece absorbs the silver, and this lowers its conductivity 
and the cost of production [9], [15] 

Achieving a balance between these factors is crucial for 
producing high-quality silver-coated copper paste that meets 
industrial requirements. Proper synthesis and processing 

conditions enhance the paste’s reliability, durability, and overall 
performance in solar and semiconductor applications. 

  

Figure 6: Improved sinter-bonding properties of silver-coated copper flake 

paste in air by the addition of sub-micrometre silver-coated copper particles 
(Kim et al. 2020) 

• Characterization of Crystalline Structures 

Characterization of the crystalline properties of silver-coated 
copper paste involves advanced techniques: 

• X-ray Diffraction (XRD): 

Confirms the FCC crystal structures of silver and copper and 
also different phase formed during coating or sintering. 

Representative WAXD patterns generally exhibit distinctive 
peaks characteristic of the Miller indices of the planes of both 
materials to confirm the crystalline nature. 

• Scanning Electron Microscopy (SEM): 

It was used to view topography of the surface and to check 
uniformity of silver layer. 

The morphology of the coated particles is resolved and can 
be used to assess coating thickness and homogeneity using 
SEM.  



International Journal of Engineering Works                                                                           Vol. 12, Issue 05, PP. 81-90, May 2025 

www.ijew.io         

 

Figure 7: SEM images of crystalline structures in silver – copper paste (Ma et 

al., 2017) 

• Transmission Electron Microscopy (TEM): 

Grants the opportunity to get high magnification images to 
compare the interfacial metallurgical bonding between silver 
and copper. 

Aids in establishing compatibility, as well as establishing 
structural homogeneity at the nanoscale level. 

 

Figure 8: TEM images of silver – copper paste interface bonded at 673 K 
(Akada et al., 2008) 

V. APPLICATIONS IN SOLAR CELLS 

• Role of Conductive Pastes in Photovoltaics 

Conductive pastes are crucial in photovoltaic (PV) solar 
cells, as they form the front and rear contacts that collect and 
transmit electric current. These pastes are applied to the cell’s 
surface and, upon sintering, create highly conductive paths that 
directly influence the cell’s efficiency and overall performance 
[17]. Traditional silver pastes have dominated the industry due 
to their excellent conductivity and oxidation resistance, which 
contribute to high energy collection efficiency. However, the 
high cost of silver has led to a growing demand for more 
affordable alternatives [10], [18]–[20].  

 

 

Figure 9: Conductive-paste-based high-yielding interconnection process for c-
Si photovoltaic modules with 50 µm thin cells (Hyung et. Al., 2018) 

• Performance Comparison 

For the PV applications, the silver coated copper paste has 
been reported to be an effective alternative to the pure silver 
paste by providing good performance control at relatively 
cheaper costs. Studies comparing silver-coated copper paste 
with traditional silver paste reveal several insights: 

-   Electrical Efficiency:   Silver sintered paste reveals electric 
conductivity slightly smaller than that of the pure silver paste, 
ensuring high energy collecting efficiency. Due to this, it can be 
a drop-in replacement for silver paste, especially in high volume 
solar cell production [10], [21]. 

-   Cost Efficiency:   The incorporation of a copper centre 
lowers dependency on silver drastically hence lowering material 
expenses. This reduction make silver coated copper paste very 
attractive to many PV manufacturers desiring to equally cutting 
down on production costs while at the same time improving the 
efficiency [20]. 

-   Durability and Stability:   Incorporation of copper particles 
is protected by a silver coating that affords anti oxidation, which 
is essential for the balance and stability in the solar cell. Despite 
the fact that, the pure copper paste tends to oxidize and degrade 
very fast as compared to other materials, while the Ag layer 
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works as a shield, provide continuous conduction and efficiency 
throughout the life cycle of the solar cell [10], [21]. 

Silver-coated copper paste in this view is economically 
competitive for PV applications and provide high performance 
solution at lower material cost. However, the further 
improvement of paste formulation and the excellent application 
technology is challenging to maintain the quality and durability. 

VI. APPLICATIONS IN SEMICONDUCTOR INDUSTRY 

• Use Cases in Semiconductor Devices 

In semiconductor production, conductive pastes are widely 
used in molding of electronics parts such as in the integrated 
circuits, transistor as well as diodes. These pastes deposit 
conductive patterns on circuit boards and in the interior of 
devices for signal conduction. The type of conductive silver 
pastes remain a traditional type of pastes due to its superior 
conductivity and heat stability which is crucial for the effective 
functioning of delicate electronics. However, its high cost due to 
the use of silver is a major demerit which is especially impactful 
when the use of paste is high [9], [10], [22].  

 

 

Figure 10: General scheme for fabricating antioxidant copper paste and 

screen-printing flexible electronics. (Source: Hong et al., 2022) 

• Advantages of Silver-Coated Copper Paste 

Silver-coated copper paste presents several advantages in 
semiconductor applications by combining the benefits of silver’s 
conductivity with the cost-effectiveness of copper: 

-   Enhanced Conductivity at Reduced Cost:   Silver plating 
on copper paste gives conductivity similar to silver paste needed 
for signal connection and low energy loss in semiconductor 
circuits [23]. It also means that the use of this paste will be 
cheaper compared to before reducing dependency on silver 
making it easier for the manufacturers to manage on the 
expenses without affecting the quality [10], [20] 

-   Thermal Stability:   Thermal stability becomes of essence 
in semiconductors since the devices produce heat which may 
affect the performance if the material is not thermally stable. The 
silver layer on copper gives the needed thermal coefficient of 
expansion to paste to remain steady and electrically conductive 
at high temperature regimes characteristic to semiconductor use 
[9], [24], [25]. 

-   Oxidation Resistance and Longevity:   The layer of silver 
plays a role of shield over the layer of copper, so that does not 
rust and remains conductive during necessary usage. This 
oxidation resistance is important for semiconductor devices 
because it helps to increase the overall life of products due to 
lowered chances of conduction intrusion from corrosion. Copper 
paste, coated with a layer of silver provides considerably better 
durability in comparison with pure copper paste, especially 
when it is used in conditions, which promote oxidation, such as 
humidity [10], [20]. 

This material, known as silver-coated copper paste is ideal 
for manufacturing a variety of semiconductor devices due to the 
right combination of performance/ cost ratios. Nonetheless, 
there are certain concerns regarding compatibility with other 
parts and processes for which this technology could be used – 
especially as far as adhesion and incorporation into 
manufacturing pipelines is concerned – so that must be worked 
on in order to fully benefit from all of the above-mentioned 
advantages. 

VII. CHALLENGES AND LIMITATIONS 

• Technical Challenges 

Despite the numerous advantages of silver-coated copper 
paste, several technical challenges must be addressed to 
facilitate its widespread adoption in industrial applications: 

-   Production Scalability:   Large scale production of silver-
coated copper paste used in manufacturing requires certain 
difficulties, such as homogeneity of the coating and equal 
thickness for a considerable number of items. Evaluations of 
electroplating and chemical reduction techniques can be 
challenging for optimization, which affects the repeatability and 
effectiveness of the materials [10], [20]. 

-   Cost of Production Equipment:   Electroplating as well as 
precise chemical reduction which are commonly used in 
preparation of the silver-coated copper can be rather resource 
intensive and calls for controlled environmental conditions. 
These extra expenses can counterbalance some of the 
conspicuous cost advantages of copper utilization, significantly 
for producers with minimal money for structure advancement 
[10], [20]. 

-   Material Compatibility:   Combining silver-coated copper 
paste with other components in solar cell and semiconductor 
devices posed compatibility problems. Issues like delamination 
or problems with the conductivity of the composite must be 
considered and controlled with regard to adhesion to different 
substrates, sintering conditions, and interactions with other 
materials used in device fabrication [10], [21]. 

• Environment 

While silver-coated copper paste reduces the amount of 
silver used, there are still environmental implications associated 
with its production and use: 

-   Silver Usage and Environmental Impact:   However, 
extraction and purification of silver has impacts in terms of 
environmental impact in terms of energy as well as chemical 
output. This makes it necessary for researchers to look at other 
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better ways or methods that reduce even more the uses of silver 
without compromising its performance [10]. 

-   Disposal and Recycling:   The concern on the management 
of e-waste specializing in the corners that involve conductive 
paste made from metals such as silver and copper. Safe 
elimination of these metals into the surroundings must be 
apparently deem meaningful to check polluting transmission. 
Furthermore, as the use of these materials increases, so will the 
need for environmentally sound end-of-use solutions [10], [21]. 

• Limitations on Industrial Preparation 

The shortcomings of industrial preparation are really big 
issues that inhibit the utilization of silver-coated copper paste. 
Key issues include: 

-   Uniform Coating and Quality Control:   Another problem 
with using silver is that to achieve a uniform and homogeneous 
layer of silver covering all the particles of copper is herculean, 
especially when working with the mass production. Both, 
uniformity in coating or non-uniformity in the coating thickness 
can also influence coating electrical and mechanical 
characteristics which in turn affects the device performance 
predictability [9], [10]. 

-   Sintering Process Optimization:   The sintering process is 
important for the materials bonding and conductivity but it is 
quite challenging to control. Over sintering may result in 
disappearance of silver in copper circuit and may lower the 
overall conductivity of the material while on the other hand, 
under sintering may cause poor sintering between the materials 
and may also lower the mechanical strength of the material. This 
need for accuracy is problematic for the industrial 
manufacturing of CIGS solar cells and may take more analysis 
to set a standard sintering practice [9], [10]. 

Solving all these technical and environmental issues is 
crucial for optimising silver-coated copper paste usage in solar 
and semiconductors. Further studies into the optimisation of 
process, selection of appropriate material and adoption of 
sustainable solutions will go a long way to put this material into 
industrial use. 

• Matters of Crystal Structure 

During the coating process, the pyrolytic crystal growth may 
not be uniform and this results to formation of grain boundaries 
or dislocations which can hamper conductance and 
imperishableness. 

Sharing the same FCC structure means that total lattice 
mismatch is slightly low, nevertheless, if the coating process is 
not well conducted, the interfacial strength is low as is the 
performance. 

VIII. FUTURE DIRECTIONS 

Currently, the function development and application of 
silver-coated copper paste have a promising prospect; however, 
it is in the space for optimization and creativity. Future research 
can focus on the following areas to address current limitations 
and maximize the potential of this material in solar and 
semiconductor industries: 

-   Advancement in Coating Techniques:   Further research 
on optimising coating techniques is necessary in order to obtain 
well-developed, homogenous Ag metallic silver layer on copper 
particles. To address these issues, further investigation of other 
approaches in deposition that may have less of an issue 
regarding thickness and distribution at large scale is suggested, 
like ALD or better CVD techniques. This could contribute to 
overcoming the problem of the low scalability of performance 
while providing a constant level of performance. 

-   Optimization of Sintering Processes:   Taking more 
attention to unique feature of sintering parameters like 
temperature, pressure and time the ideal ways and norms of 
implementing the sintering process could be developed more 
sharply. Other strategies such as microwave sintering or laser 
sintering are promising to achieve better control and reduced 
silver diffusion as well as to get improved bonding strength. 
New sintering technologies may lead to some reductions in cost 
of production and achieve enhanced quality [15], [20]. 

-   Exploration of Hybrid and Composite Materials:   To 
decrease the dependency on silver, researchers may possibly 
look for composite materials containing low ratios of other 
conductive elements as a part of copper alloy with material like 
nickel or graphene to increase conductivity and stability. These 
hybrid materials may be potential candidates of the conductive 
pastes other than carbon nanotubes especially with specific 
performance characteristics for specific applications. 

-   Environmental Sustainability Initiatives:   With the 
increasing need for conductive pastes, issues to do with sourcing 
the raw materials, the process of production, and the disposal of 
the products will be of immense importance. Again, more 
studies into recycling procedures of silver and increasing the use 
of bio-degradable or recyclable paste formulations can be of 
benefit in eradicating the effects of this material. Further, if the 
silver content can be decreased without a drop in efficiency, then 
the sustainability of such devices could be greatly improved [9], 
[10]. 

-   Application-Specific Formulation Development:   The 
type of conductive paste used will depend on the specific 
application is for example the solar cells, semiconductor devices 
or the other electronics devices.  

Some Advantages: Although there are many ways to paste 
formulation, modifying it for certain applications can boost the 
effectiveness and reduce the amount of waste. For example, the 
formulations that are specifically used for essential high-
temperature stability can be fit to the semiconductors while the 
others that are cheap with average stability can be used fit to 
other applications [15], [20]. 

The following future directions give direction towards better 
use of silver coated copper paste towards sustainability, 
improved efficiency and usability. These gaps define the current 
issues in enabling the full utilization of this material for 
advancing the field of solar energy and semiconductors. 

CONCLUSION 

Incorporating such copper paste in the solar and 
semiconductor industries can be cost efficient and highly 
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effective as an alternative to conventional silver pastes. When 
the aspects of excellent conductivity and oxidation resistance of 
silver and the cost advantage of copper are both considered, the 
silver-coated copper paste provides a relatively suitable solution 
for mass application economy. 

From this review, the following facts are main findings: It is 
evident from this work that it is possible to get a conductivity of 
coated material equal or almost equal to that of a material coated 
with pure silver at a considerably inferior cost. Moreover, its 
composition improves its sturdiness, thanks to the oxidation 
function, which is vital for stability in photovoltaic and 
semiconductor systems. But there are still some technical issues 
that cover the coating non-uniformity, the best sintering regime, 
and the environmental issue of silver utilization which is 
identified to be the future research challenges [9], [10]. 

Nevertheless, given that it can be prepared from copper 
plates and nitric/sulfuric acids, it holds potential for general use 
if its industrial preparation may be optimised. Possible future 
developments involve the development of new coating methods, 
better sintering conditions, and incorporating hybrid materials 
and eco-friendly methods to make the silver-coated copper paste 
industry friendly to implement for the future years [15], [20]. 
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