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Abstract— This paper begins with an evaluation of 

fashionable solar cells and half of cut solar cells followed 
via an assessment of sizable parameters which affects the 

solar cell overall performance. The evaluation displays the 

superiority of 1/2 cut solar cells over well-known sun cells, 

in phrases of higher output, much less losses and simplicity 

of producing, making it a possible industrial alternative to 

standard cells. Cost and financial evaluation and real 

production procedure exchange or present automation line 

updates are not reviewed on this paper. 
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I. INTRODUCTION 

From the commercialization of the first solar cell inside the 

1954, researchers have modified the generation over time if 

you want to make sure improved efficiencies, lower price 

and higher reliability [1]. The first generation silicon sun 

cells (monocrystalline, polycrystalline, hybrid and 

amorphous) usually have and nevertheless maintain to 

dominate the market due to their ease of manufacture and 

exact conversion efficiencies [2]. 2nd generation or the thin 
film era comprising especially of amorphous silicon (a-si), 

cdte, cigs and other non si technologies had been in a 

position to triumph over the need for cumbersome modules, 

presenting a bonus of flexibleness and reliability [2]. The 

0.33 technology era comprising of copper zinc tin sulphide 

(czts), organic photovoltaics and so forth. Is at found in state 

of research [2]. This paper specializes in the analysis of half 

reduce solar cells, and explains blessings of the use of 

them.Half cut cells is a modification of the existing 

commercial modules, which aims at overcoming the issues 

of these modules, thereby making it a better alternative. The 

concept, as the name suggests, is the simple cutting of a 
solar cell into two parts via laser cutting, in order to reduce 

overall power losses and provide better efficiency [3]. It 

provides a range of advantages over standard modules, but 

also has its own manufacturing drawbacks. A detailed 

comparison of the parameters influenced by the two 

technologies in the following section will provide an idea of 

its role in the future of solar energy. 

Fig.1 shows the efficiencies of the various solar 

cell technologies. Maximum efficiency reached by 

multijunction concentrator solar cells is around 46%. 

Multicrystalline solar cells are around 22% which are 
widely used in Photovoltaic systems. 

 
Fig. 1: Timeline of efficiencies of different solar cell 

technologies. [4] 

II. COMPARING THE TWO TECHNOLOGIES 

A. Comparison between Cell Currents 

Half cut cells double the number of cells in a module, but 

decrease the current carried by each busbar in each cell by a 

factor of half, as compared to standard solar cells. This is an 

added advantage to this type of cell, as the power losses of a 

module are largely governed by the amount of current 

generated by it [5]. Fig.2 represents the reduction of current 

in half cut solar cell. 

 
Fig. 2: I Is Full Cell Current And I/2 Is Half Cut Solar Cell 

Current. [10] 

B. Series Resistance 

Series resistance in a cell is determined by the spacing and 

number of fingers and bus bars, amount of current in the cell 

and emitter layer [5]. With the number of solar cells 

decreasing to half in each module, the effect of above 

mentioned parameters reduces to half of its value. This in 
turn halves the current in the cells, dropping down the 

resistance considerably, as compared to standard cells 

especially during high irradiance when Fill Factor is also 

high. Less losses are responsible for the high efficiency of 

these modules [6]. Resistive losses can also heat up solar 

cell. Split junction box dissipates heat more efficiently. 

C. Power Loss 

From (A) and (B) above we can infer that even though half 

cut cell modules require double the number of cells in a 
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module configuration, they are capable of providing the 

same amount of current as a standard cell, but with lesser 

resistance influencing it, and therefore the power losses are 
minimized. 

D. Shading Loss and Hotspot Heating 

The shading loss is negligible in half cut cells due to the 

difference in the current of the two halves. If one of the half 

is shaded, that area is affected and the bypass diode of the 

half will be active, but the other half cell is still in action and 
that bypass diode is inactive. This is clear with reference to 

Fig 3. Which shows bypass diode in red triangle. The power 

generation of the other half of the cell remains unaffected. 

Therefore, half cut cells are preferred over standard cells in 

order to minimize shading losses [7]. The level of heat loss 

is greatly reduced due to the series parallel series connection 

in half cut cell modules [8]. The temperature rise in a 

hotspot cell is comparatively less in the case of a half cut 

cell, thereby reducing the degradation caused in such a 

condition. As strings are in parallel configuration, module 

can save upto 50% power in case of partial shading [5]. 

E. Efficiency 

It is noted that between cell interconnections, losses can be 

reduced upto 75% which boosts the efficiency of half cut 

solar cells [10]. In half cut solar cells, the cell distances have 

reduced and have lesser electrical losses. All these 

contribute to the increased efficiency in half cut solar cells 
by 0.48% in cell to module concept [11]. 

Table I shows the comparison of full cell and half-

cell modules, with respect to efficiency. 

Factors 
Full cell 

module 

Half-cell 

module 

Before losses 310 Wp 310 Wp 

After losses (Reflection, encapsulant, 

interconnection, electrical mismatch) 

305.05 

Wp 
312.98 Wp 

efficiency 18.25 % 18.73 % 

Table 1: Comparison of Full & Half Cell Module [11] 

It is observed that the high power gain in cover 

coupling and cell and string interconnections in half cell 

modules are responsible for the increase in overall 

module power [11]. 

F. Manufacturing 

Half cut solar cells can be manufactured by laser cutting 

full cell into half. The cutting should be in perpendicular 

direction to bus bars [11]. The visible difference in the 

manufacturing style is the introduction of split junction 

boxes from which the connection cables emerge [7]. 

There will be a need for more of contact metals in half cut 

cells due to the increased bus bars and fingers. 
Fig.3 shows front and back of half cut solar 

module. Note the shift of Junction box which is called 

split junction box. 

Half cut modules have two halves connected in 

parallel so that current can be split in two parts in same 

module. 1 String from upper half of module and 2nd string 

from lower half of module is connected to single bypass 

diode. 

 
Fig. 3: Front and Back Side of Half Cut Solar Module. [9] 

G. Problems Associated with Half-Cell Modules 

Even though half cut solar cells are upcoming market trend 

there are some issues to be taken care of which are 

mentioned below. 

 The laser cutting device is addition to existing module 

manufacturing line [11]. 

 Edge recombination issues can arise after laser cutting 

at edges of half cut solar cell [11]. 

 There can be mismatch losses between half cut solar 

cells [11] 

 Due to spacing between half cut solar cells more ribbon 

lengths are required which adds up to cost [11]. 

 Cells being cut in half can be more fragile. Cut edge of 

half cut solar cells by Laser scribing and cleavage 

(LSC) has more breakage at cell and module level than 

thermal laser separation (TLS) process [12]. 

III. CONCLUSION 

From the contrast supplied on this paper, lots of benefits are 

provided with the aid of the half of reduce mobile modules 

over well-known modules with admire to series resistance, 

shading, hotspot, performance and many others. Certainly, 

this era might be an upgrade over popular modules in terms 

of minimizing strength losses and increasing efficiency. But, 

the set up variations in a half cut mobile make it tough to 

update all the standard cells which might be presently in 

operation, because it'd require extra expertise and skill. To 
recognize the practical problems which could be confronted 

by means of this technology, it's miles crucial to behavior 

surveys and interact with the sun contractors, installers, 

industries, to get an insight. As soon as the problems of 

installation are treated, then seamless integration of those 

modules will successfully take location. Half cut modules 

are developed carefully whilst retaining dimensions 

identical to standard modules in order that no essential 

changes are needed at the same time as designing the 

complete solar photovoltaic plant. 
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