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Measurement of photovoltaic current-voltage
characteristics
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1- International Organization for Standardization

2- International Electrotechnical Commission

3- International Organization of Legal Metrology (Organisation Internationale de Metrologie Legale)
4- Contact point

5- Codex Alimentarius Commission
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IEC 60904-1: 2006, Photovoltaic devices - Part 1: Measurement of photovoltaic current-voltage
characteristics
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2-1 IEC 60891: Procedures for temperature and irradiance corrections to measured 1-V
characteristics of crystalline silicon photovoltaic (PV) devices

2-2  IEC 60904-2: Photovoltaic devices — Part 2: Requirements for reference solar cells

2-3 IEC 60904-3: Photovoltaic devices — Part 3: Measurement principles for terrestrial
photovoltaic (PV) solar devices with reference spectral irradiance data

2-4  IEC 60904-5: Photovoltaic devices — Part 5: Determination of equivalent cell
temperature (ECT) of photovoltaic (PV) devices by the open-circuit voltage method

2-5 IEC 60904-6: Photovoltaic devices — Part 6: Requirements for reference solar modules

2-6  IEC 60904-7: Photovoltaic devices — Part 7: Computation of spectral mismatch error
introduced in the testing of a photovoltaic device

2-7  IEC 60904-9: Photovoltaic devices — Part 9: Solar simulator performance requirements

1- Photovoltaic devices



2-8  IEC 60904-10": Photovoltaic devices — Part 10: Methods for linearity measurements

2-9  ISO/IEC 17025% General requirements for competence of testing and calibration
laboratories
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- Pyranometer

- Coplanar

- Data acquisition
- Bus-bars

- Soldered tab

- Probe
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1- Fill factors

2- Extrapolated

3- Equivalent Cell Temperature
4- Two-axis tracking system

5- Spectroradiometer
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1- Instantaneous irradiance
2- Direct band gap
3- Standard Test Conditions
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1- Thermal inertia
2- Diffuse contents of solar irradiance



il Ol Q}o)'—‘ byls jo Jlgie slas pnSoslal b sloygo jabas b (6803l Cdo 09 o)y
ply ez e 158 85101 L yeesl o 1381 851l ST 068 Jleel wilgs oo (40,5 0, dlS (gl b,y 4w 09l
ool (@) g,y 3l el a o Sl531 51 2555, Qy,)"l cog L8l ST ogd solawl (@) hg, 5l el

5 e3iial () gy 3l el 2 pn 111 5SS (9ol s 131 51 5

led oo eS|y g S o ol Jalse 5 Gl (319 T el (o 5 g, () b, — 610k,

Sl e 58 e oSS oS sled 5l el o i el s,
SR adlos Joho Jlailols Jloe 5 Jsho g9 & bgrpe SLlE Gl o Jooe (515
g 0ls 8 gesl Am b yo Sl CuaBse jo Wb (ygesl o 581 g a2 e

Sl e Gl il CeSy SlS cedl (Sae (y905] Ao 3 6 e e 09,
Y SIS UL =TI VR e S Bl P I Ve S
2gd g pSoilail gasl I8l (idg g0 alie slaplSe j0 gz e I3l 9 e
wad o |y gz ye 1581 GlagpSoslul ke (5 le a5 (SuaBge 090 oo drog
Sg oolaiwl Y-V o o (il pudals s g e )l58] CoxBon i 1

oSlee i5e G ails C1paS Sl cel (Sae (ga)l dmbo p3 G e e )
o5 el I35 5 55 e 3 sl kil 8 JUb A ol o i
9 S pSojlul gz e Bl Adey (19,0 Aie Slaple 3 @z e BN 35 e
wasge ) ool I3 sla pSell ke oSk oS sy 5l 355 o0 dpog
295 ool Jlge slogygasl e el S8 Cuamdgn (ppen sy

sl 5 Szt a5l g,

bz ogee 0% )blg, b o] Jlad paws a5 I 0 wauds 18 g0l dmin j0 1) a0 133l \-#

3k 95 635

Lyl, & a1y IEC 60904-9  _aJlips o,lailiwl b gllae (gaud)s5 jludcd (ygo;l dmbo oS 54 il il - ,__g)ﬂobn

sl

oyellS oisS JLail ol e A o 05 s SisS | Sndgt ket U TP
Ales olul (L) b/ 9 () (@) g, loolaxwl L olgsds mlaw j0 055 lg5 dcin b 0alls

0 03l b V=F 0i ,0 aS GlasTa eel Amio jo | dige;l 5 0gd aLild A ye 3 Y-¢
IVEX A

DS Jaie 6900 6 pSoslail flug as 1) diges] f-#
05....: oals )‘)3 o )‘)3‘ )L.S ..\.5‘5."50 4)5.0)—‘ ! u}‘j..S_v 9 00)1.»...5 ‘-915 S)L.b‘ L 9.!).' ;‘ - ‘5)51&[.?

ouas olg3ds mhaw o 1) S el 00l s Lo J0S b Gaeyl Gledus 45 S50 0 o-#
sl £1°C sga 10 g 10,1580 5 903] Jgoe 45 aumo ojll g o solitul oo J S 5 5T .08



53,1580 sles aS Sloj B oS aslos jlwdncds (695 0 a0 S |y L1381 b/ g dige;] g s cJame (slgo
Bgd CgESs dase slga sles ;o F YOC sog05s

ouilym aigel glos g sWg-lyr danie ke lojer jsba Gloand b podd g0 F-F
ol aS 09l Jols laebl b ogl colaiwl ol Ko 3l 05d oo dogd (ol g2 O jg0 40 09
JAS S alr 0g gz pe Bl lp Gl a5 0Bl Sye plea 4 ee3] I sl coges] dmbo o
$,910b ) aues el ' basle alsp 5l e alol 1) (g mSoslail ks pdy el aige;l sloo
(09 axxlye V-0 0is jo (00,8

L, 5 eolaiwl b wads g uSoslail 5= )b > dastin (as olgsds sles ige;l slos S \ 4
3,90 0 dwled mmal Lo cpl @ |y (> sl 138l gly) IEC 60891 Lol o o lasbiwl b 5ilkas
wd,S e b Wlg e 58l slo S az (g5, aSnl e 85000 plesal) Gl (S e sl )l
g azxl e IEC 60904-10 LoJl iy o lasbiws] 4y cog

o=l ol ansls 56 Jols 1V glodaasiie 099y S5y Slgi o Jgde 1 (699,8 Ll £35S 8 45gS e ) Ss91oL
=3l by s a e 5 Jokw g9 -V gladasiin ys)ly (Jgde Jlaslylo Jlae jo 135 LS slaogs ).’L.o ]
Sgd 48,8 i s Coabalone sl Jdod j0 g 0l Jdow cdo b 316 8 Ol 0gd e dogi il 0

Oles s U olseS Jlasl oL > L1 35 (2l CBo b g oo ookl a o 38l lgicay Joaw 3l STV ‘5)5T.>l.g.
Aoled slol Jgume Jlasl SuSS 5 Jgamo slws Jdo an Slallas conl (S bl w5 o po |y c3 19355 58 sl
Jed Gles a8 5 0lssS Jlail (o ,> 90 0 a5 Sl (59, (b mlaw oS Sl dinlg> Cewddy Jyge 0 bl o 5580
09*\: mh& sMosn ‘) é}]ﬁ

ORI PSS PSS S RVSTPUSUY NIV PYCHUCY IR, F IR ECPNpIcR I PO
Doled ;o 0ol ools 1,8 el Al g0 Iom &= o Jobo &5 S50 5o gl o 38l 6 S oslasl dseis ol
Jsie 0903l &b (59,0 Gl Sl ComBge DI b g po Jsho (ol )13 (sl dinge By 99 oo dnogs cnlpli
D9 aals 1alS yg03] o 138l alie (slojlasl b oo 0 IS @ 1o Jgo o 5l eolinl b wilgs o 1 ol 09 puns
93 D90 )2 8, B 55 cke kel b @i b o el (s 2,50l Jale 5L e s —F (g0l
gy Judod orbo bl 59 5o 0ads b (g mSojlail mls b daslae Alwgay Sl ol 09l co diogs

ol 30 (g 5lwand SLST yg5 yo g Sojlil Y
o lailinl Sl b @llae b Sildggid o Slee slas uSojlil slp ol LT 558 (gloannss
Sloygs ysbar 5 ol polae Wb eesl &l 0 45wy SB1eSo .asl IEC 60904-9 ol s

1- Shade
2- lllumination



b olaen Qg.oﬂ Lyl u’_lb;;o Sl Sl b sloyg jobds Wb (5,505l Cds 00l g

g

ol Jsb b ae (Ysb Gl slaailels 1553 o oolitial ol guudysn Sloteed g5 99 5l Jsans jsbas — 55910,
Jsb L "o pSaia g5 slocaeY oslial L olisS Ll sboailbols 5 |55 St o (o -V Laseion g 5lanz 5V S
L g0 yoi slaslwan s 5l oolaiwl .l oo Consds 95 Saiix , syl 40 12V ols dlais G a5 ) Ms 51 xaS Wb

AL canlio Vb o8, b sla Jgae 9 (soud 93 sl b 385 -V (5,50 slail (gl ol (S oligS™ Wby

Sl el gz e 1531 55lailen ygesl i 581 ST 0gd 00 Jas Gilgt e 30,5 0, IS 6l b, dw
09.,...’ oolazw (u) U’“"ﬁ) )‘ S| &= )‘)5‘ )‘ 7..;.’> 95 UﬁA)T ol )‘).9‘

il e 53 i (S olss 5 el S5 31wl oseil S Sl b SUPEN
S5 asbe Jsbo Jlatloloe e 5 Jsbo g5 4 bogsye Slalil cul daJsi sl

gl ools l,3 Qyﬂ Al o SLSG Cusdge o Wb Qyoﬂ cos L8l g &=

oSlee ige G ails C1pSs Sl col (Sae (ge)l dmbo y3 G @ o )
o5 3ol S35 5SS e S sl e S e £l 5
058 & pSosll sasl 81 Ahs (9, Bt Slaple jo gz e il 355 s
a3 |y e 3l slos (5Tl ke (eSilie o padpe 33 Agoy
D ool Y=F wsy )0 (b medasld S 2 e )18l CanBe e (sl

Siles ipe Gl il C ey Wl el (S (y505] Amio 0 6 e 09
oy o903l I8l 51 3855wz pe 531 sl el (gesl Jld Al sl po s
D9b 5 pSoll azye S8 Gilsy 0550 alie slagSe jo @z e I8l 05 oo
Sly wamga |y o3l I3l 6 pSojlail Jlake Kilo & LeaBse | 550 drog
g ool Jlgie slagygesl cram (9051 5138l ConBga (s

sl 25 D500 3031 A,

L3y 050 F 0% (g )lolg, b ()T Jlab haws a5 o 55 cams 13 (g0il domis ;0 ) a2 e 38 -y

5l o5 65 e

Lyl ozl IEC 60904-9 Ll s o laslin] b sillas gy ot (3051 dmio a5 351 e il — (559T0L

sl
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2- Stroboscope type lamp
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