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C 8960 : 2012 

Foreword 

This translation has been made based on the original Japanese Industrial Standard 
revised by the Minister of Economy, Trade and Industry through deliberations at the 
Japanese Industrial Standards Committee as the result of proposal for revision of 
Japanese Industrial Standard submitted by The Japan Electrical Manufacturers' 
Association (JEMA) with the draft being attached, based on the provision of Article 12 
Clause 1 of the Industrial Standardization Law applicable to the case of revision by 
the provision of Article 14. 

Consequently, JIS C 8960: 2004 is replaced with this Standard. 

This JIS document is protected by the Copyright Law. 

Attention is drawn to the possibility that some parts of this Standard may conflict with 
patent rights, applications for a patent after opening to the public or utility model rights. 
The relevant Minister and the Japanese Industrial Standards Committee are not 
responsible for identifying any of such patent rights, applications for a patent after 
opening to the public or utility model rights. 

(ii) 
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JAPANESE INDUSTRIAL STANDARD JIS C 8960 : 2012 

Glossary of terms for photovoltaic 
power generation 

In troduction 

This Japanese Industrial Standard was established in 1997 and has gone through 
2 revisions to this day. The last revision was made in 2004, and the revision at this 
time is to correspond to the terms added in related JISs afterwards. 

To incorporate terms from associated IEC Standards, IEC/TS 61836 is also referred 
to. 

1 Scope 

This Standard specifies terms on elements, equipment and systems used for pho­
tovoltaic power generation (PV). 

2 Classifica tion of terms 

Terms are classified as follows. 

a) Element 

1) Basic 

1.1) General 

1.2) Climatic conditions 

2) Element 

2.1) General 

2.2) Material 

2.3) Structure 

2.4) Classification 

2.5) Production 

3) Characteristics and evaluation 

3.1) Characteristics of cell and module 

3.2) Solar radiation 

3.3) Evaluating method 

3.4) Evaluation equipment 

b) Equipment 

1) Power conditioner 

1.1) Structure 

1.2) Classification of inverters 
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c) 

1.3) Characteristics and performances 

2) Storage battery 

2.1) General 

2.2) Characteristics and tests 

3) Evaluating equipment 

4) Other equipment 

System 

1) Classification of systems 

2) Arrays 

3) Utility interaction 

4) Characteristics and performances 

3 Terms and definitions 

For the purpose of this Standard, the following terms and definitions apply. 

In addition, English equivalents are shown for information. Furthermore, in the 
column of definition, terms or sentences shown in parentheses are alternative expres­
sions or supplementary explanations. Symbols are shown in the column of definition 
by starting a new line. Units are also shown in parentheses in the column of defini­
tion. In the column of English equivalent, abbreviations of English equivalents are 
shown in parentheses. Terms also in IEC/TS 61836 are shown in bold face. 

a) Element 

1) Basic 

1.1) General 

No. Term 
(Japanese character) 

101 7?t-:J/y. 

102 ~mIj1IH~ 

103 ~zJi' 

104 ~- Hff:J:Jt 

Definition English equivalent 

additives in small amounts for supplying holes as acceptor 
majority carriers such as boron in the case of silicon 
photovoltaic cells 

width of zonal range of energy level in which electron energy gap, 
cannot stay in energy band of semiconductor band gap 

very thin area having electric field generated in the depletion layer 
interface between p-type layer and n-type layer of 
photovoltaic cell 

electrical resistance from one side to opposite side of sheet resistance 
a square thin film 

Sheet resistance of surface layer of photovoltaic cell 
is one of the important factors for determination of 
the series resistance. 

Unit: Q/O 
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No. Term 
(Japanese character) 

106 :J:i-;@J 

108 :;tJ~:W;§€~ 

Ctc (,,) J: -5 L -5 ~j:-:J 
(} Iu), 

Ctc (,,) J: -5 u-tp IJ ~j: 
-:J(} Iu) 

110 ~-/\:,; f--

111 ~)-

112 

113 pin:J:i-;@J 

114 pnti-;@J 
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Definition English equivalent 

energy which an electron releases when passing barrier energy 
through a depletion layer 

This is greatness of electrostatic potential of the 
barrier. 

Unit: eV 

portions in contact with semiconductor materials junction 
In general, semiconductors with mutually different 

physical properties are made contact. 

radiant energy radiated from the sun solar energy 
The source of solar energy is nuclear fusion reac-

tion of hydrogen, and the radiation spectrum is close 
to that of black body at about 6 000 K. 

power generation system which directly converts the photovoltaic power 
solar energy to electric energy generation 

It is general to use photovoltaic cells which utilize 
photovoltaic effect. 

semiconductor device which receives irradiation of cell, 
light such as sunlight and directly converts its energy photovoltaic cell 
into electric energy 

A type of photoelectric conversion element which 
utilizes photovoltaic effect. In some cases, it is used 
as the generic expression of photovoltaic cell, photo­
voltaic module, photovoltaic panel and photovoltaic 
array. 

additives in small amounts added that determine dopant 
p-type semiconductor or n-type semiconductor 

additives in small amounts for supplying electrons as donor 
majority carriers such as phosphorus in the case of 
silicon photovoltaic cells 

substance having conductivity between a metal and 
an insulating media of which the conductivity 
changes by adding impurities and by imparting small 
energy (for example, heat) 

semiconductor 
material 

junction of such a construction that nondoping layer PIN junction 
(i-type layer) is provided between p-type layer and 
n-type layer to reduce recombination of minority car-
riers 

This is widely used in amorphous silicon photovol­
taic cells. 

junction in a continuous body of semiconductor, at PN junction, 
which the material on one side has p-type structure cell junction 
and the material on the other side has n-type struc-
ture 

one of the photoelectric effects that electromotive photovoltaic effect 
force appears due to irradiation of light 

This mainly found in the junction of semiconductor. 
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No. Term Definition English equivalent 
(Japanese character) 

116 76~~fJt-t$l- material that exhibits the photovoltaic effect photovoltaic material 

117 76~~fJ-TJ'\-1 A device which utilizes the photovoltaic effect, for ex- photovoltaic device 
ample, photovoltaic cell, module or array 

118 76~)m current which is produced in a photoelectric conver- photovoltaic current, 
sion element due to irradiation of light photo current 

119 /'-.7- Dt~~ junction between semiconductors of two types differ- heterojunction 
ent in energy gap 

120 *-'Et~~ pn junction formed by the same semiconductor mate- homojunction 
rials (having the same energy gap) 

1.2) CHrna tic conditions 

No. Term Definition English equivalent 
(Japanese character) 

151 7)[..,A: ~ intensity ratio of the incident ray to the reflected ray albedo 
on a certain surface, expressed by the average value 
on all wavelength components 

In the photovoltaic power generation area, it means 
the reflectivity of ground surface for the sunlight. 

152 I.7XA ratio of the length of path traversed by the direct air mass (AM) 
reaching sunlight incident to the earth atmosphere 
and that when the sunlight is incident vertically to 
the atmosphere of standard conditions (standard at-
mosphere 1 013 hPa) 

It is frequently abbreviated as AM. 

153 J%1lttlj.fiftlt temperature of air measured with a thermometer un- ambient temperature 
der such a state that the air is in a ventilated vessel 
isolated from radiation of sunlight 

Unit: DC 

154 :A~~J®-* ratio of transmitted ray against the incident ray atmospheric 
when the thickness of atmosphere in vertical direc- transmissivity 
tion is employed as the unit distance (air mass = 1) 

Unit: % 

155 :;t~~lt angle made by the horizontal plane and the direction solar elevation, 
to the centre of the image of sun solar altitude 

156 :;t~A A:? r-)['" distribution of solar energy as the function of wave- solar spectrum 
length 

157 :;t~}E~ amount of solar energy which is received by such a solar constant 
(t':(")d:: 7T(")g unit area per unit time, that the area is perpendicu-
7 ), lar to the sunlight at the upper end of earth atmo-
(t':(")d:: 7 ~ J: 7 9 sphere when the earth is at the average distance 
7) from the sun 
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2) Element 

2.1) General 

No. Term 
(Japanese character) 

201 :;tJ~H~ 5th -lj- 7'"'E ~ .l 

-)[.; 

202 :;tJ~H~ 5th t ) [.; 

203 ::t:~~;lli"'E ~ .l-)[.; 

2.2) Material 

No. Term 
(Japanese character) 

211 7"'E)['; 77.A 

212 r; I/\ 

213 &1~ 

214 ::t:~~~5th*& ~ I) ::::J :,; 

215 ~*~~ 

216 ~*~~ 

217 I) #:,;*~~ 

Definition 

minimum unit of photovoltaic cell group consisting of 
plural cells formed at the same time on a substrate 
which is not separable 

minimum unit which constitutes photovoltaic cell as-
sembly used for photo voltaic power generation 

minimum power generation unit formed in such a 
way that photovoltaic cells or photovoltaic submod-
ules are sealed in an enclosure for environmental 
protection to have a prescribed power 

Definition 

metastable state of a solid which has no long-range 
order in its atom arrangement 

slice of semiconductor material, that forms the basis 
of a crystalline photovoltaic cell 

basic material for manufacturing photovoltaic cells 
In the case of photovoltaic cells of crystalline sys-

tem, this means the semiconductor wafer, and the 
photovoltaic cell are made by forming the junction 
and electrodes on the wafer. In the case of thin film 
photovoltaic cells, this means the support on which 
the thin film grows up and glass, stainless steel, etc. 
are used. In a photo voltaic module, this means the 
plate material to maintain the mechanical strength 
of the module. 

silicon used for raw materials of substrate of crystal-
line photo voltaic cells 

crystal made in such a manner that many single crys-
tals are gathering in various crystal directions 

crystal that the arrangement of atoms constituting 
the whole crystal material is regular and it is pos-
sible to select single crystal axis 

thin sheet of silicon crystal produced in a continuous 
process by withdrawal from a molten bath of silicon 
by using two ribbons parallel to each other 
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English equivalent 

submodule, 
photovoltaic submodule 

cell, 
photo voltaic cell 

module, 
photovoltaic module 

English equivalent 

amorphous 

wafer 

substrate 

solar grade silicon (SOG 
silicon) 

m ulticrystal, 
polycrystal 

single crystal, 
monocrystal 

ribbon 
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2.3) Structure 

No. Term Definition English equivalent 
(Japanese character) 

231 :J:JtWcli' p-type layer or n-type layer produced by diffusion of diffusion layer 
impurity to form a PN junction 

232 j] /,\-jj''7 /Z glass used for protection of photovoltaic cell surface cover glass 

233 -1' I) 'Y ~ '7 -1 :/ metal wire that is arranged on the surface of photo- grid line 
voltaic cell to supply current to a bus bar 

It is also called a finger. 

234 T? /Z-T-\'t~~ uneven structure formed on front surface and back textured surface, 
surface of photovoltaic cell to increase light absorp- textured structure 
tion by decreasing surface reflection loss and utilizing 
light confinement effect 

This also simply means the front surface and back 
surface of photovoltaic cell having uneven structure. 

235 ~SJl~;@ electrode provided on the light incident side surface transparent conducting 
of photovoltaic cell, which has such characteristics electrode, 
that conductivity is high and light transmissivity is transparent electrode 
large 

236 ~ SJl2¥~II'i~1l:;li' transparent conducting oxide layer used as an elec- transparent 
trode in thin-film photo voltaic cell conducting oxide 

It is deposited on transparent glass. layer 

237 /,\/Z/,\- line on the cell for collecting grid line (also called a bus bar, 
finger) current and transmitting it to an interconnec- bus lines 
tor 

The interconnector is connected to a bus bar by sol-
dering etc. It is also called bus lines. 

238 1R~t~hltJ~ coating formed on the surface of photovoltaic cell to anti-reflective coating 
reduce the reflective loss of light (AR coating), 

antireflection coating, 
antireflective film (AR 

film) 

239 BSF5ctJ~ such an effect that optically produced carriers are ef- back surface field 
fectively collected near back surface of photovoltaic effect 
cell due to built-in electric field formed by heavily 
doped region in the vicinity of electrode on the back 
surface of photovoltaic cell substrate 

240 jt~~&)5ctJ~ such an effect that the short circuit current increases light confinement 
due to increase of light absorption by trapping light effect, 
in the photovoltaic cell using textured surfaces, etc. light trapping effect 
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2.4) Classification 

No. Term Definition 
(Japanese character) 

251 MIS *~:::t~~5fu photovoltaic cell of such construction that a very thin 
insulating material is inserted between the substrate 
semiconductor and the electrode metal in a Schottky 
barrier photovoltaic cell 

252 1~-;@J~:::t~~5fu photovoltaic cell which employs compound semicon-
ductor consisting of several elements 

This is classified into III-V family photovoltaic cell, 
II -VI family photovoltaic cell, I-III -Vh family photo-
voltaic cell, etc. according to the composing elements. 
There are GaAs photovoltaic cell, InP photovoltaic 
cell, CdS photovoltaic cell, CdTe photovoltaic cell, 
CIS photovoltaic cell, etc. as the principal products. 

253 *~~*:::t~~5fu generic name of photovoltaic cell that uses a single 
crystal or a multicrystal 

254 ~~t-1**~:::t~~5fu photovoltaic module integrated as members for build-
-=fY.:1-)l> ing such as roof materials, wall materials 

255 CIS *:::t~~5fu photovoltaic cell that uses thin coating of Cu-In-Se 
compound as main material 

256 ~~i~~:::t~~5fu cell that converts sunlight into electric energy using 
dyes 

The phenomenon that electrons are excited from 
dyes by irradiating dyes with sunlight is utilized. 

257 ;1IQ:a:::::t~~5fu photovoltaic cell in which electrolyte is used at the 
junction with semiconductor 

Rectifying characteristic like Schottky junction can 
be obtained at the interface of semiconductor/electro-
lyte by selecting materials, and electric power gen-
eration is possible by irradiating this interface with 
light. 

258 ~:JIt*~:::t~~5fu photovoltaic cell which generates electric power by ir-
radiation of the sunlight concentrated by a lens or the 
like 

259 ~tl*~:::t~~5fu photovoltaic cell that plural cells are connected in se-
ries on single substrate 

There is amorphous silicon photovoltaic cell as the 
representative photovoltaic cell employing this con-
struction. 

260 ~3 ':I f--.:t--/\I)? photovoltaic cell using Schottky junction formed at 
*~:::t~~~5fu the metal-semiconductor interface 

261 ~ I) ::::J :,;:::t~~~5fu photovoltaic cell which employs silicon as the semi-
conductor material 

There are single crystal silicon photovoltaic cell, 
multicrystal silicon photovoltaic cell and amorphous 
silicon photovoltaic cell as the principal products. 
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English equivalent 

metal-insulator-
semiconductor cell 

compound 
semiconductor cell 

crystalline photovoltaic 
cell 

building integrated cell 
module, 

building integrated 
photovoltaic module 

CIS photovoltaic cell 

dye-sensitized 
photovoltaic cell 

photoelectro-chemical 
cell, 

liquid junction cell 

concentrator 
photovoltaic cell 

integrated type PV 
cell 

schottky barrier 
photovoltaic cell 

silicon photovoltaic 
cell 
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No. Term Definition English equivalent 
(Japanese character) 

262 ~t~-g.::t:~~5ili photovoltaic cell of such construction that plural pho- stacked photovoltaic 
tovoltaic cells are stacked and the incident ray trans- cell, 
mits these cells in the order while being absorbed in tandem photovoltaic 
the cells cell, 

In the case of two layers, it is sometimes called multi-junction cell 
"tandem photovoltaic cell". 

263 5i~~::t:~~5ili photovoltaic cell which employs thin film semiconduc- thin film photovoltaic 
tor cell 

There are amorphous silicon photovoltaic cell, CdS 
photovoltaic cell, CdTe photovoltaic cell, CIS photo-
voltaic cell, etc. as the principal products. 

264 pn t~-g.*~::t:~~~5ili photovoltaic cell which utilizes PN junction of semi- PN junction 
conductor photo voltaic cell 

265 7 v=t-~ ·::t)v::t:~~ photovoltaic cell which is flexible and capable of be- flexible photo voltaic cell 
5ili ing folded back without breakdown 

266 A..=j- Q t~-g.ID::t:~~ photovoltaic cell which utilizes heterojunction of two heterojunction 
5ili different types of semiconductor photovoltaic cell 

267 ~~::t:~~5ili photovoltaic cell that performs optical power genera- organic photovoltaic 
tion by reacting organic substances photochemically cell 
on the molecular level like plant photosynthesis 

2.5) Production 

No. Term Definition English equivalent 
(Japanese character) 

281 =t--\77-. f--5! producing method of multicrystalline silicon ingot by directional 
controlling the cooling rate of molten silicon that has solidification 
been placed in square-section crucible 

Cubic silicon ingot is sliced into multicrystalline 
wafers that are square or rectangular. 

282 T:3 ?"7 )v7-.=t--5! producing method of single crystal silicon ingot by Czochralski process 
lifting a rotating seed crystal contacting to molten 
silicon bath 

Generally, cylindrical silicon ingot is sliced into wa-
fers of round or pseudo-square. 

283 ~~tt=t--\77-.f--5! producing method of multi crystal ingot by performing electromagnetic 
melt-solidification of silicon using electromagnetic in- casting 
duction dissolution method without using a crucible 

The produce of long ingot is possible by supplying 
material continuously. 
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No. Term Definition 
(Japanese character) 

284 5¥Jm*j;~i\1jiJl.M5! producing method of single crystal ingot by supplying 
multicrystalline silicon of raw material from upper 
part, and after fusing it by heating through means of 
absorbing electromagnetic waves of high frequency 
into melt formed between single crystals and multi-
crystals, by cooling the lower part of the melt 

This method is characterized by high purity since 
crucible is not used and it is difficult for the crystal to 
be contaminated by impurities such as oxygen. 

3) Characteristics and evaluation 

3.1) Characteristics of cell and module 

No. Term Definition 
(Japanese character) 

301 ~:xE1l:;1~~~3W* conversion efficiency of photovoltaic cell and module 
(hereafter referred to as "photovoltaic cell/module") 
after light irradiation for a given period under the 
given light irradiation condition 

It is especially used for amorphous silicon photovol-
taic cell. 

Unit: % 

302 8~~5Jit current which flows in photo voltaic cell without light 
irradiation 

303 ~~~EE voltage across both terminals when the output termi-
nals of photovoltaic cell/module are opened 

Quantifier: Voc 
Unit: V 

304 8±l*!l~~r value obtained by dividing the maximum power by 
the product of open circuit voltage and short circuit 
current, which is expressed by the following formula 

FF-
Pmax 

VocxIsc 

where, FF: fill factor 
Pmax : maximum power (W) 
Voc: open circuit voltage (V) 

Isc: short circuit current (A) 
This is one of parameters which shows characteris-

tics of photovoltaic cell, and is influenced mainly by 
internal series resistances, parallel resistances and 
diode factor. 

Also called "FF". 

305 ~:At±ljJ power at the point on current-voltage characteristics 
curve of photovoltaic cell/module where the product of 
current and voltage becomes the maximum 

Quantifier: Pmax (or Pm) 

Unit: W 
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English equivalent 

float zone melting 

English equivalent 

stabilized conversion 
efficiency 

dark current 

open circuit voltage 

fill factor (FF) 

maximum power, 
peak power 
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No. Term Definition English equivalent 
(Japanese character) 

306 fi::*:: t:fj tJ ;.fia~1*~ change in maximum power when the temperature of maximum power 
photovoltaic cell/module changes by 1 °C temperature 

This is used in relation with the photovoltaic sys- coefficient 
tern. 

Quantifier: (1pmax 

Unit: W 0 °C-1 (or % 0 °C-1) 

307 fi::*::t:fjtJl1JfF~EE voltage at the maximum power point of photovoltaic maximum power 
system voltage 

Quantifier: VPm3X (or VPm) 

Unit: V 

308 fi::*:: t:fj tJ l1J11=~mt current at the maximum power point of photovoltaic maximum power 
system current 

Quantifier: Ipm3X (or Ipm) 

Unit: A 

309 ~5W~~5W$ value obtained by dividing the maximum power (Pmax ) conversion efficiency 
by the product of total area (A l ) of photovoltaic celli 
module and irradiance (C) 

Quantifier: 'Y/l 
Unit: % 

_ ~nax 
'It- At xC 

where, 'Y/l: conversion efficiency 
At: total area of photovoltaic cell/module 

(m2) 

Pmax : maximum power (W) 
C: irradiance (W om-2) 

310 ~)(~5W$ ratio of the number of electrons which flow out into collection efficiency, 
external circuit from photovoltaic cell per unit time to quantum efficiency 
the number of irradiated photons 

It is expressed by the following formula. 
Quantifier: Pe 

Unit: % 

Is p =-
e ~ 

where, Pe : collection efficiency 
Is : short circuit current divided by elec-

tric charge of electron 
Ph: number of incident photons per unit 

time 
It is called the internal collection efficiency when 

corrected for surface reflection and the external col-
lection efficiency when not corrected. As the function 
of wavelength, in some cases, the spectral character-
istics of collection efficiency is obtained. 

311 t±:ltJ~EE;.fia~1*~ change in open circuit voltage when temperature of voltage-temperature 
photovoltaic cellimodule changes by 1 °C coefficient 

Quantifier: f3 
Unit: V 0 °C-l (or % oOC-l) 
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