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Validité de la présente publication

Le contenu techmique des publications de la CEl est cons-
tamment revu par la CEl afin qu’il reflete 1'état actuel de
1a techmique

Des renseignements relatifs a la date de reconfirmation de
la publication sont disponibles auprés du Bureau Central
de 1a CEI

Les renseignements relatifs & ces révisions, a I'établis-
sement des éditions révisées et aux amendements peuvent
étre obtenus auprés des Comités nationaux de la CEI et
dans les documents c1-dessous

Validity of this publication

The technical content of IEC publications 1s kept under
constant review by the IEC, thus ensuring that the content
reflects current technology

Information relating to the date of the reconfirmation of
the publication 1s available from the IEC Central Office

Information on the revision work, the issue of revised
editions and amendments may be obtained from IEC
National Commuittees and from the follow:ing IEC sources:

® Baulletin de 1a CEI

® Anpuaire de la CEIL
Publié annuvellement

® (Calalogue des publications de la CEI
Publié annuellement et mis a jour régulitrement

Terminglogie

En ce qui|concerne la terminologie générale, le lecteur se
reportera § la CEI 50: Vocabulaire Electrotechmque Inter-
nattonal (VEI), qu se présente sous forme de chapitres
séparés tfaitant chacun d’un sujet défim Pog détaj
complets ur le VEI peuvent étre obtenus ;
Vorir égale

Les termef
cation o

et pour les appareils électromédicaux,

IEC Bulletin
IEC Yearbgak

bdates

referred to IEC 50.
bulary (IEV), which
e form of separate cl':Fpters each dealing
field. Full details of the IEV will be
See also the| IEC Multilingual

e terms and definitions contained ip the present publi-
an have either been taken from the IEV or have been
spécifically approved for the purpose of this publication

Graphical and letter symbols
For graphical symbols, and letter symbols and signs
approved by the IEC for general use, readers are referred

to publications:

—~ 1EC 27 Letter symbols to Ye used in electrical
technology,

— IEC 417 Graphical symbols for use on equip-
ment Index, survey and compiation of the single
Sheets,

— IEC 617: Graphical symbols{for diagrams,

and for medical electrical equipment,

— la CEI 878 Symboles graphiques pour équipements
électriques en pratique médicale.

Les symboles et signes contenus dans la présente publi-
cation ont été soit tirés de la CEI 27, de la CEI 417, de
la CEI 617 et/fou de la CEI 878, soit spécifiquement
approuvés aux fins de cette publication.

Publications de la CEI établies par le méme
comité d’études

L’attention du lecteur est attirée sur les listes figurant a la
fin de cette publication, qui énumérent les publications de
la CEI préparées par le comité d'études qui a établ la
présente publication

- 1EC 878 Graphical symbols for electromedical
equipment in medical practice.

The symbols and signs contained in the present publi-
cation have either been taken from IEC 27, IEC 417,
IEC 617 and/or IEC 878, or have been specifically appro-
ved for the purpose of this publication

1EC publications prepared by the same
technical committee

The attention of readers 15 drawn to the end pages of this
publication which List the IEC publications issued by
the technical committee which has prepared the present
publication.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PHOTOVOLTAIC DEVICES -

Part 8: Guidance for the measurement of spectral response
of a photovoltaic (PV) device

FOREWORD

1) The IE¢ (Internationat Electrotechnical Commission) 1s a worldwide orgamizatig dardization
comprisihg all national electrotechnical committees (IEC National Committees). The{ objec theNEC|1s to
promote|international co-operation on all questions concerning standardization 1n the ronic
fields Tlo this end and 1n addition to other activities, the IEC publishes internaio herr
preparatjon 1s entrusted to technical committees, any |IEC National Commutte E dealt
with may participate in this preparatory work International, governmental andg L nizations
liaising with the IEC also participate in this preparation The IEC collaberate; ) ional
Organization for Standardization (SO} In accordance with conditions“determge agreement betwegn the
two orggmzations.

2) The formal decisions or agreements of the IEC on technicai : F tegchnical committeps on
which all the National Committees having a special interes : s rly as
possubilan international consensus of opinio

3) They hdve the form of recommendations forNpterna : hnical
reports or guides and they are accepted by the \ 2

4} In order to promote international unification, 3 tional
Standarfis transparently to the maximum extent Any
divergefjce between the IEC Stan d learly
indicateg in the latter.

5) The IEQ provides no mark : p r any
equipment declared : 5

international Standard Solar

photovoltalc energy

The text of|this §tan 3 the following documents:

¥ B Dis Report on voting
7
82(CO)14 82(C0O)21
Full informlati rd can be found in the repgrt on

voting indicated in the above table.
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PHOTOVOLTAIC DEVICES -

Part 8: Guidance for the measurement of spectral response
of a photovoltaic (PV) device

1 Scope

This part of IEC 904 gives guidance for the measurement of the relative spectral response of
both linear and non-linear photovoltaic devices.

2 Normative references

D
The follpwing normative documents contain provisions which, q i s text,
constitute provisions of this part of [EC 904. At the time of pub 'catlo indicated
were valid. All normative documents are subject to revisio G : agreements$ based
on this jpart of IEC 904 are encouraged to investigate e most
recent editions of the normative documents indica nd I1SO

matntair

{EC 90 1voltage

IEC 904-3: 1989, ¢ 2 inci rrestrial
photov Bs with(re : .

3 Relati

The relgti ng it by

means ring its
respons pf these
waveleng
NOQTE 9 andayd, “ tiude the
ultra-violet-a
The lig should

be controlled. The current densiiies are then divided by the irradiances or a proportional
parameter and plotted as a function of wavelength. Alternatively, the irradiance may be kept
constant (for instance, by varying the length of a monochromator exit sht), in which case the
relative spectral response I1s obtained directly from the current density readings.

The irradiance monitor may be a vacuum thermocouple, a pyroelectric radiometer or other
suitable detector. Another alternative is a previously calibrated reference photovoltaic device
whose relative spectral response covers the required range. in this case, the relative spectral
response of the test specimen 1s computed as foilows:

Imtr
Ky Sap = ky-Sp —

J mrh
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where

Kk, s, s

the relative spectral response of the reference photovoltaic device at wave-

length A;

kz' Sy,
J

mra

IS

1S

the relative spectral response of the test specimen at the same wavelength;

the measured short-circuit current density of the reference photovoltaic device at

wavelength A;

J,

mti Is

W

the measured short-circuit current density of the test specimen at the same
avelength.

In assembling the test set-up and performing the measuring, special attention.should be gtven

to the followig:

- Unifofmity of irradiance at the test plane (uniform irradiance 1s ve poriant whep ftest
specimen and reference photovoltaic devices are of different dimensia >
— Filter “Rarmonic”

transmission.

— Load

— Lineatfity of response of the short-circuit current of

ali ilumun

- Theld
as possil

Figures 1 a
monochrom

NOTE -
in both cas
supply at a
on opposite
to the mong

sphitter

The filter wi

range of th¢

each can bg
is importan
chromator i4

transmission curves should be checked periodically

y at
ation levels and all wavelengths.

ad resistor should be keptto a ose

nd 2 show two examples of tes e first embodying a quartz ptism

ator and the second a filter wh matic source.

L In this standard the< gan narrow bandwidth

es, the light squre halogen lamp operated from a stable

colour te ra tesy cell and the irradiance monitor are mounted

sides o : rolled block, so that either may be presented

chromatic be ame place Alternatively, they may be mounted
or illuminated simultaneously by means of a beam

sufficient number of narrow-band fiiters to cover the respgnse
steps not exceeding 50 nm. The filters are arranged so fthat
hetween the light source and the test cell or irradiance monitdr. It

- s should have negligible (under 0,2 %) side-bands. The mgno-
normally used with fixed slits and manually set to the same wavelength steps.

With crystal

line silicon and other cells where the response has been shown to change hnearly

with irradiance, the short-circuit current of the cells (voltage drop across a standard 4-terminal
fixed resistor) and the open-circuit voltage of the vacuum thermocouple or radiometer may be
measured directly with a d.c. digital voltmeter or potentiometer. The requirements for
instrumentation accuracy and the measurement of short-circuit currents given in IEC 904-1 and
IEC 904-3 apply. If the d.c. method 1s used, the exit beam, test specimen and irradiance
monitor should be completely enclosed in an anti-reflective light-tight box and meticulous

precautions

should be taken to avoid thermal and random electro-magnetic fields which wouid

cause errors. Alternatively, the exit beam may be chopped at a low frequency and the output
voltages amplified and rectified. In this case, it is important to ensure that the amplifiers are

linear and d

riit-free.
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With non-linear devices it is necessary to use a chopped monochromatic beam, and to increase
the irradiance to the desired operational level (e.g., 1 000 W m=2) using unmodulated bias light
from a suitable steady-state simulator as shown in figures 1 and 2. For linear devices the bias
light is also necessary unless there is proof that the obtained spectral response will not change
significantly when the bias hight is not used.

A method for pulsed solar spectral response measurements is shown in figure 3. Apart from the
change of light source, the measurement method remains the same, and i1s based on the
comparison of the short-circuit currents generated by the cell to be measured and by the
spectrally calibrated reference device. The test set-up comprises:

— a powerful flash lamp which provides high intensity light pulses;

- a

— a pample holder that ensures reproducible positioning of the ind the
reterance photovoltaic device; S
—~ relerence photovoltaic device(s) spectrally calibrated In_agco 904-2

(specialized radiometry laboratories are best equipped to perfs
— a glecade load resistor;
— anl electronic “peak-detector”;

— a qigitat voltmeter.

NQ v. There-
for, hdy-state
hght sources having the same intensity T
Iin assen puld be
given to ch may

etther be
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