
                

              

M
od

ul
e 

E˜
ci

en
cy

 (%
) 

Champion Module Efficiencies 
52 

48 

44 

40 

36 

32 

28 

24 

20 

16 

12 

8 

4 

0 (R
ev

. 0
3-

15
-2

01
9)

GaAs III-V 
GaAs single-junction (non-concentrator) 
GaAs three-junction (concentrator) 
GaAs three-junction (non-concentrator) 
GaAs four-junction (concentrator) 

Silicon thin-ÿlm 

Amorphous Silicon (a-Si) 
Amorphous silicon 

a-Si three-junction 
a-Si two-junction 

Silicon 
Silicon multicrystalline 

Silicon other 

Silicon mono interdigitated back contact 
Silicon mono heterojunction IBC 

Silicon mono Passivated Emitter Rear Contact (PERC) 

Chalcogenide 

CIGS 
CIGSS 

CdTe 

Hybrid 
Hybrid four-junction (conc.) 

Organic Photovoltaics (OPV) 

Module Sizes (Area cm2) 

OPV 

> 14,000 Large module 

6,500 - 14,000  Standard module 

800 - 6,500  Small module 

200 - 800 Mini-module 

Fraunhofer ISE 

Fraunhofer ISE 38.9% 

Amonix 

Amonix 

Sharp 31.2% 

35.9% 

ECN Petten 

Alta Devices Alta Devices 
Alta Devices 

25.1% 

Texas 
Instruments 

10.3% 

Paciÿc Solar 8.2% 

Honda/  

UNSW 

ECN/REC 

Sandia/UNSW/Entech 

SunPower Panasonic Kaneka 

SunPower 

SunPower 
SunPower 

SunPower 
SunPower 

UNSW 

UNSW UNSW/Gochermann 22.8% 
Hanwha, 

24.4% 

UNSW Schott Solar 

22.7% 

Sandia 

Kyocera Schott Solar 

Q-Cells 

Trina Solar Q-Cells Trina Solar 19.9% 
20.5% 

Miasole 

Toshiba 8.7% 

UNSW 40.6% 

Siemens 
Solar 

Siemens Avancis 
Siemens 

First Solar 
Solar 

16.6% 

ARCO 
ARCO 

Solar 
Showa Shell Miasole 

Solar Frontier 

Solar Frontier 

19.2% 

Photon Golden Cells,Inc. 
Energy Photon Matsushita 

Golden 
Photon 

BP Solarex 

First Solar 

First Solar 

Solar 
Cells, 

BP Solar PrimeStar 

Inc. 

Solar 

18.6% 

LG Electronics 

USSC 

USSC 

Electric USSC 
12.3% 

TEL Solar, Trubbach Labs 
TEL Solar, Trubbach Labs 

LG Electronics 
11.1% 

Fuji 

ARCO 

Solarex 9.8% 
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