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Cell: Product — cell efficiencies in mass production %VDMA
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Trend: leading cell efficiencies in production
—)32;1—type leads in efficiency with SHJ and IBC 2 ITRPV
§ o 7% /7 2024 2026 2034
z = / p-mono PERC: 23.6% 23.8% 24.2%
2 %% n-mono TOPCon: 25.0% 25.4% 26.1%
3 & A a @ SHJ: 24.7% 25.4% 26.6%
g 2% e § ¢ s \0/ IBC: 25.6% 25.8% 27.2%
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M Tandem A Back contact cells n-type mono-Si
© Silicon hete rojunction (SHJ) cells n-type mono-Si #TOPCon cells n-type mono-Si

©PERC prtype mono-Si

—> Single junction cell efficiencies in production are approaching the practical limit
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Cell: Products — Market share of c-Si PV cell technologies

10;I‘;[end: share of cell technologies

- PERC on p-type
= 40% in 2024
- will loose diminance
+« TOPCON on n-type
= 49% share in 2024
- =50 % in 2034
« Si- heterojunction (SHJ)
= 28% in 2024 = =20% in 2034

+ Back contact concepts
<> =4 % in 2024 - =15% in 2034

« Si-Tandem expected in 2026
=2 0.1% in 2026 > 10% in 2034
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- BSF was phased out in 2023
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D) ﬁﬁg: Most Efficient Residential Solar Panels 2024 *  va.7 July2024
Manufacturer Model Power Rating Cell Technology Efficiency

SUNPOWER Maxeon 7 445W N-Type IBC 24.1%
AlKO™ Neostar 2N a70W oo e AR 23.6 %
RECOM. | Black Tiger Series 460W ”;ﬁ‘;ﬁ:&" 23.6 %
AEG BC Premium 460W o Tpe AEC 23.6%
LONGI Solar | Hi-MO 6 Scientist 455W Hvb':‘;‘;i‘;“:::ﬁﬂ 23.3%
(=2 HUASUN Himalaya G12R 450w N-Type HIT 23.0%
= CanadianSolar TOPHiKub 470W N-Type TOPcan 23.0%
Tr‘na_g-;jk:,[' Vertex 5+ 455W N-Type TOPCon 22.8%
% TW SOLAR |Repower N G12R-48 455W N-Type TOPcon 22.8%
JASOLAR Deep Blue 4.0 455W N-Type TOPcon 228%
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