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SOLAR CELL AND PHOTOVOLTAIC MODULE 

 

TECHNICAL FIELD 

[0001] The present application relates to the technical field of photovoltaics, and in particular to 

a solar cell and a photovoltaic module. 

 

BACKGROUND 

[0002] In an interdigitated back contact (IBC) solar cell, positive metal electrodes and negative 

metal electrodes of the solar cell are arranged in an interdigitated pattern on the rear surface of the 

solar cell, and are closely arranged around busbars and welding points. Therefore, there is a risk of 

short circuit of the solar cell during the welding process of welding strips, which leads to short circuit 

of the components. 

 

SUMMARY 

[0003] In view of this, a solar cell and a photovoltaic module are provided according to the present 

application, to avoid short circuits in the solar cell. 

[0004] In a first aspect, the present application provides a solar cell, where a first surface of the 

solar cell has multiple first electrodes and multiple second electrodes staggered in an interdigitated 

pattern. Each of the multiple first electrodes has a first busbar extending along a first direction and 

multiple first fingers extending along a second direction, each of the multiple second electrodes has 

a second busbar extending along the first direction and multiple second fingers extending along the 

second direction, and the first direction is perpendicular to the second direction. A first welding point 

is defined on the first busbar, and a second welding point is defined on the second busbar; 

where the solar cell further includes multiple insulation structures configured to cover 

an area where the first busbar is located and/or an area where the second busbar is located, 

an end of each of the multiple insulation structures extends to cover ends of the multiple 

first fingers close to the second busbar and/or ends of the multiple second fingers close to 

the first busbar; 

where a window is opened on a projection of at least one of the first busbar and the 

first welding point on a respective insulation structure; and/or 
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where a window is opened on a projection of at least one of the second busbar and 

the second welding point on the respective insulation structure. 

[0005] In an embodiment, each of the multiple insulation structures includes a first insulation 

portion and a second insulation portion, and the first insulation portion and the second insulation 

portion are arranged on opposite sides of the first busbar and/or the second busbar. 

[0006] In an embodiment, the first insulation portion and the second insulation portion extend 

along the first direction, and there is a first distance d1 between the first insulation portion and the 

first busbar and between the second insulation portion and the second busbar along the second 

direction, and 0.2mm ≤ d1 ≤ 0.4mm. 

[0007] In an embodiment, the first insulation portion and the second insulation portion have a first 

width L1 along the second direction, and 0.9mm ≤ L1 ≤ 1.1mm. 

[0008] In an embodiment, each of the multiple insulation structures is configured to cover ends 

of the multiple first fingers close to the second welding point and/or ends of the second finger close 

the first welding point, and the first insulation portion and second insulation portion are arranged on 

opposite sides of the first welding point and/or the second welding point. 

[0009] In an embodiment, the first busbar and the second busbar are evenly spaced along the 

second direction, and there is a second distance d2 between the first busbar and an adjacent second 

busbar, and 9mm ≤ d2 ≤ 13mm. 

[0010] In an embodiment, the first busbar and the second busbar have a second width L2 along 

the second direction, and 0.2mm ≤ L2 ≤ 0.3mm. 

[0011] In an embodiment, the first welding point and the second welding point have a third width 

L3 along the first direction and/or the second direction, and 1mm ≤ L3 ≤ 1.3mm. 

[0012] In a second aspect, the present application provides a photovoltaic module, which includes 

a cover plate, a cell string, and an encapsulation layer. The cover plate is located on opposite sides 

of the cell string, the encapsulation layer is arranged between the cover plate and the cell string, and 

the cell string is formed by electrically connecting multiple solar cells in the first aspect. 

[0013] In an embodiment, the photovoltaic module further includes multiple welding strips 

extending along the first direction, at least part of the multiple welding strips are electrically 

connected to the first busbar by the first welding point, and at least part of the multiple the welding 

strips are electrically connected to the second busbar by the second welding point. 

[0014] Compared with the conventional art, the solar cell and the photovoltaic module provided 

according to the present application have at least the following beneficial effects. 

[0015] In the solar cell provided according to the present application, the first electrodes and the 
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second electrodes are arranged in an interdigitated pattern, resulting in a close arrangement of the 

first fingers and the second fingers. The distance between the first fingers or the second fingers and 

a busbar with opposite polarity and its welding points is also relatively close. In response to the 

welding strip having offset during the subsequent welding process between the solar cell and the 

welding strip, it is easy for the first fingers or the second fingers to come into contact with fingers 

with opposite polarity around the busbar, which causes a short circuit in the solar cell. Therefore, the 

present application covers multiple insulation structures in the area where the first busbar and/or the 

second busbar of the solar cell are located. An end of each of the multiple insulation structures 

extends to cover ends of the multiple first fingers close to the second busbar and/or ends of the 

multiple second fingers close to the first busbar. Even if the welding strips have offset during welding, 

the insulation structures will separate the welding strips from the fingers close to the busbar, which 

effectively avoids short circuit in the solar cell during the welding process. In addition, a window is 

opened on a projection of at least one of the busbar and the welding point on a respective insulation 

structure, which not only left position of the welding points for subsequent welding with the welding 

strips, but also expose the busbar, so that the amount of insulation structures is reduced, and thereby 

reducing production costs. 

[0016] Of course, implementing any aspect of the present application does not necessarily require 

achieving all the technical effects mentioned above simultaneously. 

[0017] By following a detailed description of exemplary embodiments of the present application 

with reference to the accompanying drawings, other features and advantages of the present 

application will become clear. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The accompanying drawings, which are incorporated into and form a part of the 

specification, illustrate embodiments of the present application and are used together with their 

explanations to explain the principles of the present application. 

[0019] FIG. 1 is a schematic structural view of a first surface of a solar cell provided according 

to an embodiment of the present application; 

[0020] FIG. 2 is a partially enlarged view of FIG. 1; 

[0021] FIG. 3 is a partially enlarged view of FIG. 2; 

[0022] FIG. 4 is another partially enlarged view of FIG. 1; and 

[0023] FIG. 5 is a schematic structural view of a photovoltaic module provided according to an 

embodiment of the present application. 
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DETAILED DESCRIPTION 

[0024] Various exemplary embodiments of the present application will be described in detail with 

reference to the accompanying drawings. It should be noted that unless otherwise specified, the 

relative arrangement, numerical expressions, and numerical values of the components and operations 

described in these embodiments do not limit the scope of the present application. 

[0025] The following description of at least one exemplary embodiment is actually only 

illustrative and does not serve as any limitation on the present application or its application or usage. 

[0026] The techniques, methods, and equipment known to those of ordinary skills in the art may 

not be discussed in detail, but in appropriate cases, the techniques, methods, and equipment should 

be considered as part of the specification. 

[0027] In all the examples shown and discussed here, any specific values should be interpreted as 

merely illustrative and not as limiting. Therefore, other examples of exemplary embodiments may 

have different values. 

[0028] It should be noted that similar labels and letters represent similar terms in the following 

figures, so once an item is defined in a figure, it does not need to be further discussed in subsequent 

figures. 

[0029] In the IBC solar cell, positive metal electrodes and negative metal electrodes of the solar 

cell are arranged in an interdigitated pattern on the rear surface of the solar cell, and are closely 

arranged around busbars and welding points. Therefore, there is a risk of short circuit of the solar 

cell during the welding process of welding strips, which leads to short circuit of the components. 

[0030] In order to solve the above technical problems, the embodiments of the present application 

provide a solar cell and a photovoltaic module, which are used to avoid short circuits in the solar 

cell. 

[0031] The following is a detailed explanation in conjunction with the accompanying drawings 

and specific embodiments. 

[0032] FIG. 1 is a schematic structural view of a first surface of a solar cell provided according 

to an embodiment of the present application. FIG. 2 is a partially enlarged view of FIG. 1. FIG. 3 is 

a partially enlarged view of FIG. 2. FIG. 4 is another partially enlarged view of FIG. 1. 

[0033] As shown in FIG. 1 to FIG. 4, the embodiments of the present application provide a solar 

cell 1, where a first surface of the solar cell 1 has multiple first electrodes and multiple second 

electrodes staggered in an interdigitated pattern. Each of the multiple first electrodes has a first 

busbar 101 extending along a first direction and multiple first fingers 102 extending along a second 
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direction, each of the multiple second electrodes has a second busbar 111 extending along the first 

direction and multiple second fingers 112 extending along the second direction, and the first 

direction is perpendicular to the second direction. A first welding point 103 is defined on the first 

busbar 101, and a second welding point 113 is defined on the second busbar 111. 

[0034] The solar cell further includes multiple insulation structures 2 configured to cover an area 

where the first busbar 101 is located and/or an area where the second busbar 111 is located, an end 

of each of the multiple insulation structures 2 extends to cover ends of the multiple first fingers 102 

close to the second busbar 111 and/or ends of the multiple second fingers 112 close to the first busbar 

101. 

[0035] A window is opened on a projection of at least one of the first busbar 101 and the first 

welding point 103 on a respective insulation structure 2, and/or a window is opened on a projection 

of at least one of the second busbar 111 and the second welding point 113 on the respective insulation 

structure 2. 

[0036] Based on this, as shown in FIG. 1 to FIG. 4, in the solar cell 1 provided according to the 

embodiments of the present application, both the first electrodes and the second electrodes are 

arranged on the first surface of the solar cell 1, that is, the solar cell 1 provided according to the 

embodiments of the present application is a back contact cell. Among them, the first busbar 101 in 

the first electrode and the second busbar 111 in the second electrode both extend along the first 

direction. The first finger 102 in the first electrode and the second finger 112 in the second electrode 

both extend along the second direction, and the first direction is perpendicular to the second direction. 

The first electrodes and the second electrodes are arranged in an interdigitated pattern, so that the 

first fingers 102 and the second fingers 112 are closely arranged, the distance between the first 

fingers 102 and the second fingers 112 and a busbar with opposite polarity and its welding points is 

also relatively close. In the subsequent welding process between the solar cell 1 and the welding 

strips, in response to the welding strips having offset, it is easy for the first fingers 102 or the second 

fingers 112 to come into contact with fingers with opposite polarity around the busbar, which causes 

the fingers with different polarities to be connected to the busbar by the welding strips, thereby 

causing a short circuit in the solar cell 1. 

[0037] Therefore, the embodiment of the present application covers multiple insulation structures 

2 in the area where the first busbar 101 and/or the second busbar 111 of the solar cell 1 are located, 

and an end of each of the multiple insulation structures 2 extends to cover ends of the multiple first 

fingers 102 close to the second busbar 111 and/or ends of the multiple second finger 112 close to the 

first busbar 101, so that the ends of the multiple first fingers 102 and/or the ends of the multiple 

second fingers 112 close to the busbar with opposite polarity can be covered by the multiple 
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insulation structures 2. In response to the welding strips having offset during welding, the insulation 

structures 2 will separate the welding strips from the fingers close to the busbar, which avoids contact 

between the welding strips and the ends of the fingers, thereby achieving insulation effect and 

effectively preventing short circuit from happening in the solar cell 1 during the welding process. In 

addition, a window is opened on a projection of at least one of the busbar and the welding point on 

a respective insulation structure, which not only left position of the welding points for subsequent 

welding with the welding strips, but also expose the busbar, so that the amount of insulation 

structures is reduced, and thereby reducing production costs. Secondly, the windows opened for the 

busbar and welding points can also minimize the impact of the multiple insulation structures 2 on 

the light transmittance as much as possible. 

[0038] In some examples, the insulation structures 2 are embodied as high-temperature resistant 

hot melt insulation films. When in use, the insulation structures 2 are first covered at the 

corresponding position on the solar cell 1, and then the solar cell 1 together with the insulation 

structures 2 are heated to the melting temperature of the insulation structures 2, so that the insulation 

structures 2 can tightly cover the ends of the fingers close to the busbar. 

[0039] As an example, material of each of the multiple insulation structures 2 includes polyvinyl 

chloride (PVC) or viscous natural rubber, which is only an example, and is not specifically limited 

thereto. 

[0040] As a possible implementation, as shown in FIG. 1 to FIG. 4, each of the multiple insulation 

structures 2 includes a first insulation portion 21 and a second insulation portion 22, which are 

distributed on opposite sides of the first busbar 101 and/or the second busbar 111. 

[0041] Based on this, as shown in FIG. 1 to FIG. 4, each of the multiple insulation structures 2 

configured to cover the area where the first busbar 101 is located and/or the area where the second 

busbar 111 is located is divided into the first insulation portion 21 and the second insulation portion 

22, which are respectively arranged on opposite sides of the first busbar 101 and/or the second busbar 

111. Within the same insulation structure 2, a position left between the first insulation portion 21 

and the second insulation portion 22 is the window opened for the busbar and the welding points on 

the busbar, which further reduces the usage and production cost of the insulation structure 2 while 

ensuring normal connection with the welding strips. Furthermore, the impact of the insulation 

structures 2 on the light transmittance is further reduced. In addition, compared to the method of 

drilling holes on the insulation structures 2, the first insulation portion 21 and the second insulation 

portion 22 being separately arranged on both sides of the busbar are easier to operate when covering 

and laminating. 

[0042] For example, as shown in FIG. 1 to FIG. 4, the first insulation portion 21 and the second 
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insulation portion 22 can be continuous insulation portions. 

[0043] In some examples, as shown in FIG. 1 to FIG. 4, the first insulation portion 21 and the 

second insulation portion 22 extend along the first direction, and there is a first distance d1 between 

the first insulation portion 21 and the first busbar 101 and between the second insulation portion 22 

and the second busbar 102 along the second direction, and 0.2mm ≤ d1 ≤ 0.4mm. 

[0044] Based on this, as shown in FIG. 1 to FIG. 4, in the solar cell 1 provided according to the 

embodiments of the present application, the first insulation portion 21 and the second insulation 

portion 22 extend along the same direction as that of the first busbar 101 and the second busbar 111, 

that is the first direction, which makes the first insulation portion and the second insulation portion 

to cover and fit the first busbar and the second busbar more conveniently. Along the second direction, 

the first insulation portion 21 and the second insulation portion cover the ends of the first fingers 

102 and the second fingers 112 close to the busbar, while maintaining a width d1 from the busbar, 

so that the insulation structures 2 can completely cover the ends of the fingers close to the busbar for 

insulation and avoid direct contact with the insulation film during welding. The width of the welding 

strip should be less than the distance between the first insulation portion 21 and the second insulation 

portion 22. In response to the first distance d1 being too small, the distance between the insulation 

structures 2 and the busbar is too small. During subsequent welding, the welding strips are easy to 

be in contact with the insulation structures 2, which has an impact on the welding quality. In response 

to the first distance d1 being too large, the distance between the insulation structures 2 and the ends 

of the fingers is too small, which makes it difficult for the insulation structures 2 to fully cover the 

ends of the fingers, thereby affecting the insulation effect. 

[0045] As an example, first distance d1 between the first insulation portion 21 and the first busbar 

101 and between the second insulation portion 22 and the second busbar 102 along the second 

direction may be 0.2mm, 0.25mm, 0.3mm, 0.35mm, 0.4mm, which are only examples, and are not 

specifically limited thereto. 

[0046] In some examples, as shown in FIG. 1 to FIG. 4, the first insulation portion 21 and the 

second insulation portion 22 have a first width L1 along the second direction, and 0.9mm ≤ L1 ≤ 

1.1mm. 

[0047] Based on this, as shown in FIG. 1 to FIG. 4, in the solar cell provided according to the 

embodiments of the present application, the first insulation portion 21 and the second insulation 

portion 22 also have a first width L1 along the second direction. After the first distance d1 between 

a side of the first insulation portion 21 close to the busbar and the busbar, or between a side of the 

second insulation portion 22 close to the busbar and the busbar is ensured to be within an appropriate 

range, the first width L1 represents the distance between a side of the first insulation portion 21 away 
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from the busbar and the busbar, or between a side of the second insulation portion 22 away from the 

busbar and the busbar. In response to the first width L1 of the first insulation portion 21 and the 

second insulation portion 22 along the second direction being too large, the amount of insulation 

structures is too much, resulting in cost waste. Considering that the finger itself is at a certain distance 

from the busbar, in response to the first width L1 of the first insulation portion 21 and the second 

insulation portion 22 along the second direction being too small, it is difficult to ensure that the first 

insulation portion 21 and the second insulation portion 22 can fully cover the ends of the fingers 

close to the busbar, and it is difficult to ensure the insulation effect. 

[0048] As an example, the first width L1 of the first insulation portion 21 and the second 

insulation portion 22 along the second direction may be 0.9mm, 0.95mm, 1.0mm, 1.05mm, 1.1mm, 

which are only examples, and are not specifically limited thereto. 

[0049] As a possible implementation, as shown in FIG. 1 to FIG. 4, the insulation structures 2 are 

configured to cover an end of each of the multiple first fingers 102 close to the second welding point 

113 and/or an end of each of the multiple second fingers 112 close to the first welding point 103. 

The first insulation portion 21 and the second insulation portion 22 are distributed on opposite sides 

of the first welding point 103 and/or the second welding point 113. 

[0050] Based on this, as shown in FIG. 1 to FIG. 4, in the solar cell 1 provided according to the 

embodiments of the present application, the insulation structures 2 are configured to cover an end of 

each of the multiple first fingers 102 close to the second welding point 113 and/or an end of each of 

the multiple second fingers 112 close to the first welding point 103, which achieves insulation at the 

ends of the finger without obstructing the welding point, while ensuring the welding effect and 

avoiding short circuit in the solar cell 1 during the welding process. The way to open a window for 

the welding point on the insulation structures 2 can be the same as that on the busbar, that is, the 

insulation structure 2 is divided into two parts: the first insulation portion 21 and the second 

insulation portion 22, which are arranged on opposite sides of the welding point. The first insulation 

portion 21 and the second insulation portion 22 on both sides of the welding point and the busbar 

are continuous insulation structures 2, that is, the first insulation portion 21 and the second insulation 

portion 22 on the opposite sides of the same busbar and its welding points extend continuously along 

the first direction, which further reduces the difficulty of operation and improves production 

efficiency. The distance between the first insulation portion 21 or the second insulation portion 22 

and the welding point can refer to the first distance d1 between the first insulation portion 21 or the 

second insulation portion 22 and the busbar, which will not be repeated here. 

[0051] As a possible implementation, as shown in FIG. 1 to FIG. 4, along the second direction, 

the first busbar 101 and the second busbar 111 are evenly spaced, there is a distance d2 from the first 
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busbar 101 and an adjacent second busbar 111, and 9mm ≤ d2 ≤ 13mm. 

[0052] Based on this, as shown in FIG. 1 to FIG. 4, in the solar cell 1 provided according to the 

embodiments of the present application, the first busbar 101 and the second busbar 111 are evenly 

spaced along the second direction, so that the multiple first fingers 102 connected to the first busbar 

101 and the multiple second fingers 112 connected to the second busbar 111 are arranged in an 

interdigitated pattern. There is a distance d2 from the first busbar 101 and an adjacent second busbar 

111, and 9mm ≤ d2 ≤ 13mm. In response to the second distance d2 from the first busbar 101 and 

an adjacent second busbar 111 along the second direction between being less than 9mm, the distance 

between the busbars is too small, and the number of busbars also increases accordingly. The shading 

area increases, which affects the absorption of light by the solar cell 1 and also increases the 

consumption of silver slurry, resulting in an increase in production costs. In response to the second 

distance d2 from the first busbar 101 and an adjacent second busbar 111 along the second direction 

between being greater than 13mm, the distance between the busbars is too large, and the length of 

the finger along the second direction correspondingly increases, resulting in an increase in series 

resistance, which has a negative impact on the efficiency of the solar cell 1. 

[0053] As an example, the distance d2 from the first busbar 101 and an adjacent second busbar 

111 may be 9mm, 10mm, 11mm, 12mm, 13mm, which are only examples, and are not specifically 

limited thereto. 

[0054] As a possible embodiment, as shown in FIG. 1 to FIG. 4, the first busbar 101 and the 

second busbar 111 have a second width L2 along the second direction, and 0.2mm ≤ L2 ≤ 0.3mm. 

[0055] Based on this, as shown in FIG. 1 to FIG. 4, in the solar cell 1 provided according to the 

embodiments of the present application, the first busbar 101 and the second busbar 111 have a second 

width L2 along the second direction, and 0.2mm ≤ L2 ≤ 0.3mm. In response to the second width L2 

of the first busbar 101 and the second busbar 111 in the second direction being less than 0.2mm, the 

first busbar 101 and the second busbar 111 are too fine, which is not conducive to the collection of 

carriers by the multiple first fingers 102 and the multiple second fingers 112, and will also affect the 

reliability of the solar cells and the photovoltaic modules. In response to the second width L2 of the 

first busbar 101 and the second busbar 111 along the second direction being greater than 0.3mm, the 

first busbar 101 and the second busbar 111 are too wide, which increases the shading area of the 

busbar and affects the absorption of light by the solar cell 1, resulting in a decrease in the power of 

the solar cell. Moreover, an excessively wide busbar also increases production costs. 

[0056] As an example, the second width L2 of the first busbar 101 and the second busbar 111 

along the second direction may be 0.2mm, 0.21mm, 0.25mm, 0.28mm, or 0.3mm, which are only 
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examples, and are not specifically limited thereto. 

[0057] As a possible embodiment, as shown in FIG. 1 to FIG. 4, the first welding point 103 and 

the second welding point 113 have a third width L3 along the first direction and/or the second 

direction, and 1mm ≤ L3 ≤ 1.3mm. 

[0058] Based on this, as shown in FIG. 1 to FIG. 4, in the solar cell 1 provided according to the 

embodiments of the present application, the first welding point 103 and the second welding point 

113 have a third width L3 along the first direction and/or the second direction, and 1mm ≤ L3 ≤ 

1.3mm. In response to the third width L3 of the first welding point 103 and the second welding point 

113 along the first direction and/or the second direction being less than 1mm, the first welding point 

103 and the second welding point 113 is too small, and there may be a problem with the tensile force 

when welding with the welding strip, which affects the welding effect and reliability. In response to 

the third width L3 of the first welding point 103 and the second welding point 113 along the first 

direction and/or the second direction being greater than 1.3mm, the first welding point 103 and the 

second welding point 113 is too large, resulting in an increase in production costs. 

[0059] As an example, the third width L3 of the first welding point 103 and the second welding 

point 113 along the first direction and/or the second direction may be 1mm, 1.15mm, 1.2mm, 

1.25mm, or 1.3mm, which are only examples, and are not specifically limited thereto. 

[0060] FIG. 5 is a schematic structural view of a photovoltaic module provided according to an 

embodiment of the present application. 

[0061] Based on the same invention concept, as shown in FIG. 5, a photovoltaic module is further 

provided according to the present application, which includes a cover plate 30, a cell string, and an 

encapsulation layer 40. The cover plate 30 is located on opposite sides of the cell string, and the 

encapsulation layer 40 is arranged between the cover plate 30 and the cell string. The cell string is 

formed by electrically connecting multiple solar cells as described in the first aspect together. 

[0062] Compared with existing the conventional art, the photovoltaic module has the same 

beneficial effects as the solar cell described in the above embodiments, and will not be further 

elaborated here. 

[0063] As shown in FIG. 5, the photovoltaic module includes a cell string, which is formed by 

connecting multiple solar cells 1 provided according to the above embodiments. The encapsulation 

layer 40 is configured to cover a surface of the cell string, and the cover plate 30 is configured to 

cover a surface of the encapsulation layer 40 away from the cell string. Multiple solar cells 1 are 

electrically connected in whole or multiple pieces to form multiple cell strings, which are electrically 

connected in series and/or parallel. 

[0064] Specifically, in some embodiments, as shown in FIG. 5, multiple cell strings are 
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electrically connected by a welding strip 50. The encapsulation layer 40 is configured to cover the 

front surface and the rear surface of the solar cell 1. Specifically, the encapsulation layer 40 may be 

embodied as an organic packaging adhesive film, such as ethylene vinyl acetate copolymer (EVA) 

film, polyethylene octene co-elastomer (POE) film, or polyethylene terephthalate (PET) film. In 

some embodiments, the cover plate 30 may be embodied as a glass cover plate, a plastic cover plate, 

or other cover plates with light transmission function. Specifically, the surface of the cover plate 30 

facing toward the encapsulation layer 40 may be a surface with protrusions and recesses, thereby 

increasing the utilization of incident light. 

[0065] As a possible embodiment, the photovoltaic module further includes multiple welding 

strips 50 extending along the first direction, at least some of which are electrically connected to the 

first busbar 101 through the first welding point 103, and at least some of which are electrically 

connected to the second busbar 111 through the second welding point 113. 

[0066] Based on this, the welding strips 50 included in the photovoltaic module are electrically 

connected to the first busbar 101 by being in contact with the first welding point 103, and to the 

second busbar 111 by being in contact with the second welding point 113, thereby achieving 

electrical connection to the solar cell 1, and facilitating the transmission of carriers collected by the 

multiple first fingers 102 and the multiple second fingers 112. In response to the welding strips 50 

being welded to the welding point, the insulation structure 2 on the solar cell 1 can completely cover 

the ends of the fingers close to the busbar and the welding point, which effectively avoid direct 

contact between the fingers of the solar cell 1 and in response to the welding strips 50 having offset, 

thereby achieving insulation effect and effectively avoiding short circuits in the solar cell 1. 

[0067] In summary, the solar cell and the photovoltaic module provided according to the present 

application have at least the following beneficial effects. 

[0068] In the solar cell provided according to the present application, the first electrodes and the 

second electrodes are arranged in an interdigitated pattern, resulting in a close arrangement of the 

first fingers and the second fingers. The distance between the first fingers or the second fingers and 

a busbar with opposite polarity and its welding points is also relatively close. In response to the 

welding strip having offset during the subsequent welding process between the solar cell and the 

welding strip, it is easy for the first fingers or the second fingers to come into contact with fingers 

with opposite polarity around the busbar, which causes a short circuit in the solar cell. Therefore, the 

present application covers multiple insulation structures in the area where the first busbar and/or the 

second busbar of the solar cell are located. An end of each of the multiple insulation structures 

extends to cover ends of the multiple first fingers close to the second busbar and/or ends of the 

multiple second fingers close to the first busbar. Even if the welding strips have offset during welding, 
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the insulation structures will separate the welding strips from the fingers close to the busbar, which 

effectively avoids short circuit in the solar cell during the welding process. In addition, a window is 

opened on a projection of at least one of the busbar and the welding point on a respective insulation 

structure, which not only left position of the welding points for subsequent welding with the welding 

strips, but also expose the busbar, so that the amount of insulation structures is reduced, and thereby 

reducing production costs. Moreover, the insulation structures that can directly cover and adhere to 

the solar cell can reduce operation difficulty requirements, which is conducive to improving 

production efficiency. 

[0069] Although some specific embodiments of the present application have been explained in 

detail through examples, those skilled in the art should understand that the above examples are only 

for illustration and not to limit the scope of the present application. Those skilled in the art should 

understand that the above embodiments can be modified without departing from the scope and spirit 

of the present application. The scope of the present application is limited by the appended set of 

claims.  
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CLAIMS 

1. A solar cell, wherein a first surface of the solar cell has a plurality of first electrodes 

and a plurality of second electrodes staggered in an interdigitated pattern, each of the 

plurality of first electrodes has a first busbar extending along a first direction and a 

plurality of first fingers extending along a second direction, each of the plurality of second 

electrodes has a second busbar extending along the first direction and a plurality of second 

fingers extending along the second direction, and the first direction is perpendicular to the 

second direction; a first welding point is defined on the first busbar, and a second welding 

point is defined on the second busbar; 

wherein the solar cell further comprises a plurality of insulation structures configured 

to cover an area where the first busbar is located and/or an area where the second busbar 

is located, an end of each of the plurality of insulation structures extends to cover ends of 

the plurality of first fingers close to the second busbar and/or ends of the plurality of second 

fingers close to the first busbar; 

wherein a window is opened on a projection of at least one of the first busbar and the 

first welding point on a respective insulation structure; and/or 

wherein a window is opened on a projection of at least one of the second busbar and 

the second welding point on the respective insulation structure. 

2. The solar cell according to claim 1, wherein each of the plurality of insulation 

structures comprises a first insulation portion and a second insulation portion, and the first 

insulation portion and the second insulation portion are arranged on opposite sides of the 

first busbar and/or the second busbar. 

3. The solar cell according to claim 2, wherein the first insulation portion and the 

second insulation portion extend along the first direction, and there is a first distance d1 

between the first insulation portion and the first busbar and between the second insulation 

portion and the second busbar along the second direction, and 0.2mm ≤ d1 ≤ 0.4mm. 

4. The solar cell according to claim 2, wherein the first insulation portion and the 

second insulation portion have a first width L1 along the second direction, and 0.9mm ≤ 

L1 ≤ 1.1mm. 

5. The solar cell according to claim 2, wherein each of the plurality of insulation 

structures is configured to cover ends of the plurality of first fingers close to the second 
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welding point and/or ends of the second finger close the first welding point, and the first 

insulation portion and second insulation portion are arranged on opposite sides of the first 

welding point and/or the second welding point. 

6. The solar cell according to claim 1, wherein the first busbar and the second busbar 

are evenly spaced along the second direction, and there is a second distance d2 between 

the first busbar and an adjacent second busbar, and 9mm ≤ d2 ≤ 13mm. 

7. The solar cell according to claim 1, wherein the first busbar and the second busbar 

have a second width L2 along the second direction, and 0.2mm ≤ L2 ≤ 0.3mm. 

8. The solar cell according to claim 1, wherein the first welding point and the second 

welding point have a third width L3 along the first direction and/or the second direction, 

and 1mm ≤ L3 ≤ 1.3mm. 

9. The solar cell according to claim 1, wherein the plurality of insulation structures 

are hot melt insulation films. 

10. The solar cell according to claim 2, wherein a distance between the first insulation 

portion and a corresponding first welding point, and a distance between the second 

insulation portion and a corresponding first welding point are both the first distance d1. 

11. The solar cell according to claim 2, wherein the first insulation portion and the 

second insulation portion are continuous insulation portions. 

12. A photovoltaic module, comprising a cover plate, a cell string, and an 

encapsulation layer, wherein the cover plate is located on opposite sides of the cell string, 

the encapsulation layer is arranged between the cover plate and the cell string, and the cell 

string is formed by electrically connecting a plurality of solar cells according to any one 

of claims 1 to 11. 

13. The photovoltaic module according to claim 12, further comprising a plurality of 

welding strips extending along the first direction, at least part of the plurality of welding 

strips are electrically connected to the first busbar by the first welding point, and at least 

part of the plurality of the welding strips are electrically connected to the second busbar 

by the second welding point. 

14. The photovoltaic module according to claim 12, wherein a width of each of the 

plurality of welding strips is less than a distance between the first insulation portion and 

the second insulation portion. 
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15. The photovoltaic module according to claim 12, wherein the encapsulation layer 

is an ethylene vinyl acetate copolymer (EVA) film, a polyethylene octene co-elastomer 

(POE) film, or a polyethylene terephthalate (PET) film. 


