
• https://www.nrel.gov/pv/assets/pdf/module_e�ciency_chart_explanation.pdf
(including key to company/lab/organization acronyms & abbreviations)

• https://www.nrel.gov/pv/assets/pdf/module_data_explanation.pdf
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Emerging PV
       Organic PV
       Perovskite
       Perovskite two-junction

Chalcogenide
       CdTe
       CIGS
       CIGSS

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

Silicon
      Silicon multicrystalline
      Silicon mono passivated emitter rear contact (PERC)
      Silicon mono interdigitated back contact (IBC)
      Silicon mono heterojunction IBC
      Silicon thin-�lm
      Silicon other

Hybrid
       Hybrid four-junction (conc.)

Amorphous Silicon (a-Si)
       Amorphous silicon
       a-Si two-junction
       a-Si three-junction

Module Sizes (Area cm2)

> 14,000                Large module

6,500 - 14,000     Standard module

800 - 6,500           Small module

200 - 800              Submodule

Hybrid Tandems
Perovskite/Si

Oxford PV Trina
27.2%

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%

Paci�c Solar 8.2%

Panasonic

26.0%

Kaneka

LONGi
LONGi

Honda/
SunPower

SunPower

SunPower
SunPower

SunPower
SunPower

Maxeon

Maxeon
LONGi

UNSW

UNSW

UNSW UNSW/Gochermann

25.4%

UNSW

22.7%

Sandia ECN/REC 

Kyocera Schott Solar

Schott Solar Q-Cells

Trina Solar
Hanwha, Q-Cells

Trina Solar
Hanwha Q-cells

20.4%

Sandia/UNSW/Entech

20.5%

Toshiba
Microquanta

UniTest

Panasonic
UtmoLight

SolaEon

SolaEon
KRICT/
UniTest

21.1%

22.8%

Toshiba

ZAE Bayern

Waystech FAU/FZJ 14.5%

Renshine

UNSW 40.6%

Siemens
Solar

Siemens
Solar

Avancis

Avancis Avancis
Avancis

20.3%

ARCO

ARCO

Siemens
Solar

Showa Shell Miasole

Miasole

Solar Frontier

Solar Frontier 19.2%

Photon
Energy

Golden
Photon Matsushita

Golden
Photon

BP Solarex

BP Solar

First Solar
First Solar

First Solar

First Solar

First Solar
First Solar

PrimeStar

Solar
Cells,
Inc.

Solar
Cells,Inc.

19.9%

LG Electronics
LG Electronics

USSC

USSC

11.1%
Fuji

Electric USSC 12.3%

TEL Solar, Trubbach Labs
TEL Solar, Trubbach Labs

ARCO

Solarex
9.8%

12

8

4

0

16

20

24

28

32

36

40

44

48

50




