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IEC 61853-1 Irradiance and temperature performance measurements and  
                      power rating 

Pmax at 23 conditions are  required. 

Constant spectrum for all irradiance levels (requirement from IEC 61853-1) 
Reproducible indoor / outdoor 
CIGS: Room for improvement 
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a-Si/a-Si poly c-Si

mono c-Si CdTe

20 

Technology TC ISC (α) [%/K] TC VOC (β) [%/K] TC PMAX (γ) [%/K]

mono c-Si 0,05 -0,33 -0,46

poly c-Si 0,02 -0,33 -0,47

poly c-Si 0,04 -0,33 -0,51

CIGS 0,00 -0,31 -0,44

CIGS 0,01 -0,33 -0,44

CIGS 0,00 -0,29 -0,40

CIGS 0,01 -0,29 -0,38

CIGS 0,02 -0,27 -0,35

CIGS 0,00 -0,31 -0,44

CIGS 0,01 -0,36 -0,46

CIGS 0,02 -0,36 -0,46

M. Schweiger, EUPVSEC, 2010 
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Procedure 1 

Irradiance correction : Shift ,  Rs correction 
Temperature  correction : Abs. TC of Voc and K 

Procedure 2 

Irradiance correction : Scale up/down ,  Rs, Voc correction 
Temperature  correction : Rel. TC of Voc and K 
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Procedure 3 
4 reference I-V curves 
No fitting parameter  
Point by point calculation 
 
It is necessary to measure 
the reverse current. 
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 Deviation of Pmea and Pcal [%]  

20 25 30 40 50 60 20 25 30 40 50 60 20 25 30 40 50 60
1 0.1 0.0 -0.1 -0.1 -0.1 0.0 1 0.0 0.0 -0.1 -0.1 -0.1 0.0 1 0.1 0.0 0.0 0.0 -0.1 0.0

0.7 1.2 1.3 1.2 1.2 0.8 0.5 0.7 0.4 0.5 0.3 0.4 0.0 -0.2 0.7 0.2 0.3 0.2 0.4 0.2 0.1
0.5 3.0 2.8 2.4 2.3 1.9 1.8 0.5 0.6 0.6 0.2 0.1 -0.2 -0.3 0.5 0.6 0.6 0.2 0.4 0.3 0.3
0.3 8.3 8.3 8.5 8.0 7.7 7.4 0.3 -0.9 -0.7 -0.7 -1.2 -1.4 -1.7 0.3 -0.4 -0.1 0.0 -0.2 -0.1 -0.1

20 25 30 40 50 60 20 25 30 40 50 60 20 25 30 40 50 60
1 -0.3 0.0 -0.1 0.0 -0.1 -0.1 1 -0.4 0.0 -0.1 0.0 0.0 0.0 1 -0.4 0.0 -0.1 0.0 0.0 0.0

0.7 -0.3 -0.3 -0.2 -0.5 -0.5 -0.8 0.7 0.1 0.1 0.2 0.0 0.0 -0.2 0.7 -0.5 -0.5 -0.3 -0.3 -0.2 -0.1
0.5 0.1 -0.2 0.0 -0.5 -0.7 -0.9 0.5 0.6 0.2 0.4 0.0 -0.1 -0.3 0.5 -0.4 -0.5 -0.2 -0.3 -0.2 0.1
0.3 1.7 1.2 0.9 0.9 -0.8 -0.9 0.3 0.8 0.4 0.1 0.2 -1.4 -1.4 0.3 0.0 -0.2 -0.3 -0.2 -0.3 -0.1

20 30 40 50 20 30 40 50 20 30 40 50
1 0.0 0.0 0.0 0.0 1 0.0 0.0 0.0 0.0 1 0.0 -0.1 0.0 0.0

0.8 -0.2 0.1 0.0 -0.2 0.8 -0.1 0.3 0.2 0.1 0.8 -0.4 0.0 0.1 0.1
0.5 0.1 0.1 -0.1 -0.4 0.5 0.0 0.0 0.0 -0.3 0.5 -0.1 0.0 0.1 0.0
0.3 0.4 0.2 -0.4 -0.8 0.3 -3.1 -3.2 -3.8 -4.2 0.3 -0.1 -0.1 -0.4 -0.5
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Tsuno,21st PVSEC, 2011 

24 

Irradiance dependence of measured I-V curves  

c-Si cell c-Si module CIGS module 

1SUN 
(Shifted) 

Dark Dark Dark 

1SUN 
(Shifted) 

1SUN 
(Shifted) 

Voltage decrease was basically caused by series resistance. 
But  Rsh was changed for the modules. 

lightscsdarklight IRVV _

Rsh is depend on the irradiance 
(Apparent shunt resistance)  

Rs is constant  

Tsuno,21st PVSEC, 2011 
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