
DeepBlue 3.0 aims to reduce LCOE and increase customer value by adopting 
large-size silicon wafers with 182mm size applying new-generation PERCIUM+ 
high-efficiency cell technology, and optimizing module size and layout.

The size of PV silicon wafers first originated from semiconductor silicon wafers, 
therefore, during a long time, the PV industry had been using the 6-inch and 
8-inch semiconductor silicon wafers, i.e. 125mm and 156mm PV wafers. At the 
end of 2013, several major PV companies took the lead to unify standard size of 
silicon wafers as 156.75mm. Since 2015, 156mm silicon wafers had gradually 
been replaced by 156.75mm silicon wafers. In 2018, 158.75mm silicon wafers 
gradually occupied the market, and in 2019, the introduction of 166mm and 
210mm silicon wafers initiated the competition in the size of large-size silicon 
wafers. By this time, the PV industry had no longer followed the semiconductor 
industry standards but the lowest LCOE in PV system in choosing the size of sili-
con wafers.

Following a reverse design thinking for the industry chain, JA Solar has deter-
mined the current optimal large-size module solutions centering on customer 
value after considering LCOE and actual condition of various links including 
production, transportation, installation, system matching and system perfor-
mance, etc., and the DeepBlue 3.0 series based on 182mm x 182mm wafers 
came into being.
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The supply of corresponding auxiliary materials is crucial to large-size PV mod-
ules. As the size of PV backsheet and EVA of 182mm products can be flexibly ad-
justed, there is no bottleneck in size; for PV embossing glass, the fully mature 
glass supply chain for 182mm products indicates there is no problem with tech-
nology and production capacity. 

1)Supply of raw materials

The industry chain of production equipment for 182mm products is highly 
mature. In terms of crystal pulling, most furnaces can be used for pulling 
high-quality and low-cost large size monocrystalline silicon rods after initial up-
grade; regarding cell and module, little equipment upgrading is needed and 
there is abundant successful experience for reference. 

2)Maturity of equipment
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3)Technique popularization rate 
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Comparison of crystal pulling for 182mm
products and 158/166mm products 

158/166 158/166182 182

Comparison of crystallization
rate in crystal pulling Comparison of whole rate

In the crystal pulling link, the crystallization rate of 182mm products is basi-
cally the same as that of 158mm products, and the per unit yield is also the 
same at present. There is still space for growth in per unit yield in the future. 

4)Minimum transportation costs 

In practice, expensive international transportation limits the size of PV modules. 
PV modules are generally packed in containers for international sea transporta-
tion. Containers are internationally standardized transportation carriers with 
fixed size. Therefore, the transportation costs can be reduced by making the best 
use of the container capacity. Under this premise, upon calculation, compared 
to the existing 166mm and 210mm series modules in the market, the large-size 
modules based on 182mm silicon wafers can maximize the use of container ca-
pacity, saving transportation costs. 

In the slicing link, the yield of 182mm products is basically the same as that of 
166mm products. 
In cell production procedure, 182mm series products have outstanding per-
formance in diffusion and PECVD uniformity, and the yield rate and cell con-
version efficiency are the same as those of 166mm products. 
In the module production procedure, the laser half-cutting technology is 
mature and the existing module equipment is well matched with the 182 
series products. 

5)Reasonable handling and installation

The size and weight of the 182mm modules are within a reasonable range for 
manual handling. Normally, two persons are needed to carry and install the PV 
modules, and the up-weight limit shall be below 40kg for larger-module, which 
is within the weight range for manual handling. Moreover, the module size is 
also suitable for carrying by workers. An adult’s arm span is about 1.7 meters 
and the width of 182mm modules is around 1130mm. So, the width is within the 
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