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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
PHOTOVOLTAIC DEVICES –  

 
Part 1-2: Measurement of current-voltage characteristics of  

bifacial photovoltaic (PV) devices 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees. 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications. 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

IEC TS 60904-1-2 has been prepared by IEC technical committee 82: Solar photovoltaic energy 
systems. It is a Technical Specification. 

This second edition cancels and replaces the first edition published in 2019. This edition 
constitutes a technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) The scope has been updated and refers to IEC TS 63202-3 for the measurement of 
non-encapsulated solar cells. 

b) The requirements for the non-uniformity of irradiance have been updated and now refer to 
classifications introduced in IEC 60904-9. 
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c) The requirement for non-irradiated background has been revised. 
d) Spectral mismatch corrections are no longer mandatory, unless required by another 

standard. Spectral mismatch would have to be considered in the measurement uncertainty. 
e) The requirement regarding the calculation of bifaciality has been modified: Equivalent 

irradiance shall not be calculated based on the minimum bifaciality value between ISC and 
Pmax, but on the bifaciality of ISC. 

The text of this Technical Specification is based on the following documents: 

Draft Report on voting 

82/2278/DTS 82/2309/RVDTS 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this Technical Specification is English. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts in the IEC 60904 series, published under the general title Photovoltaic devices, 
can be found on the IEC website. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, or 

• revised. 

 

IMPORTANT – The "colour inside" logo on the cover page of this document indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this document using a colour printer. 

 

  

https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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PHOTOVOLTAIC DEVICES –  
 

Part 1-2: Measurement of current-voltage characteristics of  
bifacial photovoltaic (PV) devices 

 
 
 

1 Scope 

This part of IEC 60904 describes procedures for the measurement of the current-voltage (I-V) 
characteristics of single junction bifacial photovoltaic devices in natural or simulated sunlight. 
It is applicable to encapsulated solar cells, sub-assemblies of such cells or entire PV modules. 
For measurements of I-V characteristics of non-encapsulated solar cells, IEC TS 63202-3 
applies. 

The requirements for measurement of I-V characteristics of standard (monofacial) PV devices 
are covered by IEC 60904-1, whereas this document describes the additional requirements for 
the measurement of I-V characteristics of bifacial PV devices. 

This document can be applicable to PV devices designed for use under concentrated irradiation 
if they are measured without the optics for concentration, and irradiated using direct normal 
irradiance and a mismatch correction with respect to a direct normal reference spectrum is 
performed. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. 
For undated references, the latest edition of the referenced document (including any 
amendments) applies. 

IEC 60891, Photovoltaic devices – Procedures for temperature and irradiance corrections to 
measured I-V characteristics 

IEC 60904-1, Photovoltaic devices – Part 1: Measurement of photovoltaic current-voltage 
characteristics 

IEC 60904-2, Photovoltaic devices – Part 2: Requirements for photovoltaic reference devices 

IEC 60904-3, Photovoltaic devices – Part 3: Measurement principles for terrestrial photovoltaic 
(PV) solar devices with reference spectral irradiance data 

IEC 60904-4, Photovoltaic devices – Part 4: Photovoltaic reference devices – Procedures for 
establishing calibration traceability 

IEC 60904-7, Photovoltaic devices – Part 7: Computation of the spectral mismatch correction 
for measurements of photovoltaic devices 

IEC 60904-8, Photovoltaic devices – Part 8: Measurement of spectral responsivity of a 
photovoltaic (PV) device 

IEC 60904-9, Photovoltaic devices – Part 9: Classification of solar simulator characteristics 

IEC TS 61836, Solar photovoltaic energy systems – Terms, definitions and symbols 

https://webstore.iec.ch/publication/61766
https://webstore.iec.ch/publication/32004
https://webstore.iec.ch/publication/3874
https://webstore.iec.ch/publication/61084
https://webstore.iec.ch/publication/31500
https://webstore.iec.ch/publication/65654
https://webstore.iec.ch/publication/3879
https://webstore.iec.ch/publication/28612
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IEC 62788-1-4, Measurement procedures for materials used in photovoltaic modules – Part 1-4: 
Encapsulants – Measurement of optical transmittance and calculation of the solar-weighted 
photon transmittance, yellowness index, and UV cut-off wavelength 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC TS 61836 and the 
following apply. 

ISO and IEC maintain terminology databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at https://www.electropedia.org/ 

• ISO Online browsing platform: available at https://www.iso.org/obp 

3.1  
bifacial PV device 
PV device, both surfaces of which (front and rear sides) are capable of power generation 

3.2  
front side 
side of the PV device declared by the manufacturer as the front side, which is the side designed 
to be oriented toward the sun 

Note 1 to entry: If no declaration is provided, the front side is the side with the higher maximum power measured 
under standard test conditions (STC). 

3.3  
rear side 
side of the PV device declared by the manufacturer as the rear side, that is the side designed 
to point away from the sun 

Note 1 to entry: If no declaration is provided, the rear side is the side with the lower maximum power measured 
under STC. 

3.4  
bifaciality 
property expressing the ratio between the main characteristics of the rear side and the front 
side of a bifacial PV device quantified by specific bifaciality coefficients 

Note 1 to entry: Unless otherwise specified, the bifaciality refers to standard test conditions (STC). The bifaciality 
of the performance parameters is expressed as: 

– Short-circuit current bifaciality: 
SCΙφ  

– Open-circuit voltage bifaciality: 
OCVφ  

– Maximum power bifaciality: 
max,BiFiPφ . 

3.5  
equivalent irradiance 
GE 
irradiance required to illuminate the front of the device under test, so that it produces the same 
power output as if it were illuminated from the device front with irradiance 1 000 Wm-2 and from 
the rear with irradiance Gr 

3.6  
rear face irradiance 
Gr 
irradiance arriving at the rear face of the DUT 

https://webstore.iec.ch/publication/25942
https://webstore.iec.ch/publication/28612
https://www.electropedia.org/
https://www.iso.org/obp



