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WPVS Qualified LaboratorylZ & 4 7 # #47% El FR b 82

DSR Method Solar Simulator
R Method

FEP1B

Physikalisch-Technische Bundesanstalt
Nationales Metrologieinstitut

Si

Direct
Sunlight

Direct Sunlight
Method

LiNREL

NATIONAL RENEWABLE ENERGY LABORATORY

WRR

AIST, PTB, NREL, ESTIOEHEZEBLESRIEWPVS)ELTHERER
HALZLEDOPVEL—YEY T DERLESL

EIIRERRSEA EERITH AR WRR: World Radiometric Reference
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Specifications: Specifications:
«  Xe-lamp BELJ + 6 Xe-lamps
« EFN + Pulse duration: 100 ~ 1000 ms
» Class A or better (IEC 60904-9) * Class A or better (IEC 60904-9)
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International
I EC Electrotechnical
Eed Commission

IEC 60891 VIEORE-BREME | _ o o ccme -0
IEC 60904 series VI E & " - )
! ,li ﬁb IJ:F 1@ //\I] E
£ EFRRBOFH:
IEC 60891
IEC 60891:2021 Procedures for temperature and irradiance =
corrections to measured |-V characteristics }mrﬁh\ FEJi?ﬁIE
|IEC 60904 series Photovoltaic devices -
IEC 60904-1:2020 Part 1: Measurement of photovoltaic current-voltage characteristics /,J]E
IEC 60904-1-1:2017 Part 1-1: Measurement of current-voltage ?ﬁA
characteristics of multi-junction photovoltaic (PV) devices 4 =
IEC TS 60904-1-2:2019 Part 1-2: Measurement of current-voltage ﬁﬁﬁ % Ly el
characteristics of bifacial photovoltaic (PV) devices
IEC 60904-2:2023 Part 2: Requirements for photovoltaic reference devices %Lﬁjﬂz =5
IEC 60904-3:2_019 P_art 3: Measurement principles for terrestrial photovoltaic ELEZ’\O7 kL
(PV) solar devices with reference spectral irradiance data
IEC 60904-4:2019 Part 4: Photovoltaic reference devices - Procedures for $3J§IE fL—1 E )T+

establishing calibration traceability
IEC 60904-4:2019/COR1:2020

HE ERERIZESEIEC) HP
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https://webstore.iec.ch/publication/32004
https://webstore.iec.ch/publication/61766
https://webstore.iec.ch/publication/29335
https://webstore.iec.ch/publication/68536
https://webstore.iec.ch/publication/34357
https://webstore.iec.ch/publication/31500
https://webstore.iec.ch/publication/67440
https://webstore.iec.ch/publication/61084

ATt EE %2R 9 BIECHRHR R
(cont.)

Commission

IEC 60904 series Photovoltaic devices -

IEC 60904-5:2011 Part 5: Determination of the equivalent cell temperature (ECT) of %’ﬁﬁt)[,;’ﬂﬁ;‘
photovoltaic (PV) devices by the open-circuit voltage method

IEC 60904-5:2011/AMD1:2022

IEC 60904-7:2019 Part 7: Computation of the spectral mismatch ;(/\"7 I*)l/EZ'?“J?'*ﬁIE
correction for measurements of photovoltaic devices
IEC 60904-8:2014 Part 8: Measurement of spectral responsivity of a photovoltaic ﬁ\%;lﬁ&}'@;‘
(PV) device
IEC 60904-8-1:2017 Part 8-1: Measurement of spectral responsivity of multi- ZES
junction photovoltaic (PV) devices
IEC 60904-9:2020 Part 9: Classification of solar simulator characteristics VY—521L—4
IEC 60904-10:2020 Part 10: Methods of linear dependence and linearity measurements #2214
IEC TS 60904-13:2018 Part 13: Electroluminescence of photovoltaic modules EL
IEC TR 60904-14:2020 Part 14: Guidelines for production line measurements — |
of single-junction PV module maximum power output and reporting at standard §QHH74J—CO)M17~E
test conditions (HES)

HE ERERIZESEIEC) HP
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https://webstore.iec.ch/publication/3879
https://webstore.iec.ch/publication/30014
https://webstore.iec.ch/publication/28973
https://webstore.iec.ch/publication/60066
https://webstore.iec.ch/publication/26703
https://webstore.iec.ch/publication/67058
https://webstore.iec.ch/publication/26502
https://webstore.iec.ch/publication/3877
https://webstore.iec.ch/publication/64303

IV;BI%E (IEC 60904-1, IEC 60891)
VAT #REE 5 (c-Si)
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[-V CURVE

IEC 60904-3: 2019 97.19 cm” (designated area) LACS

(8]

Current (A)

b

 "pmax

max

V

pmax

0.4 0.6

Voltage (V)

~
Power (W)

Date 8 Dec 2020

Sample BC-1

Data No. 20201205048
Repeat times h

I 3919 A

Vae 0.7406 \Y

Priax 2.373 w
Lomax 3.722 A
Vpmax 0.6376 \Y

FF 0.818

Eff 24.42%

DTemp. 25.0 °C
MTemp. 25.0 °C
Dlrr 100.0 mW/cm’
Mlrr 99.6 mW/cm’

Ref. device  CSI21+C500S
CV of Ref. 60.02 mA at STC

Sweep direction  Forward
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& K[FEMED21—)L(c-Si, CIGS, CdTe) *
& H#E)L(c-Si, ISO-type)

& ZEStILII-VIEIEEYMR)

& ROJRAWAKGEMEIL

& HEED 21—

& T

BESEIVEREERIE (AISTE#. RD20EH &EELTER)

I-VRIEECILICED S EETLMEOERE S R 2@

Task G
Advanc

RD20: Research and Development 20 for clean energy technologies

ERTFAEET D, h—RrZa— S ORRICEIT-HERFEDERE

* SN#%ES : IRC-ESTI, FhG-ISE, NREL, AIST EXRETI-00HEH
E. Salis et al., Solar Energy 155, 1451-1461 (2017). https://rd20.aist.go.jp/ja/
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