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1PV IV analyzing software: KA-Viewer

Introduction

Most Powerful Perovskite IV Measurement Analysis Software

For the study of the IV results of solar cells, KA-Viewer can quickly calculate the IV results and analyze the
relevant device parameters according to different testing standards (such as IEC standards) and device
physics models. In addition to significantly reducing the user's data processing time, it can speed up the
overall manufacturing process improvement timeline.
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%, DALV-PRIIV Tracer\IVS-KA6000\builds\IV-Tracer\KA Viewer\Example\Voc analysis.kaprj Voc analysis v lM_
Ch el irection mber ow! - ]
Chann Direct Numbe Power Iﬁ il Jsc‘ Semitiog
60m-~ -
IV from file 50m-|
Name Isc (mA) Voc (V) Pmax(mW) Imax(mA) Vmax(V) Efficiency (%) 40m-
[] TestIV 1.CH_Ref(0.4S 18.7631 0.54517 8.05276 17.506 046 20.1319 207+
[J Testiv 1.CH_Ref(0.45 21.7363 0.54944 9.37172 20.3733 046 20.82604
[] TestivV 1.CH_Ref(0.5S 23.7894 0.55235 10.31164 224166 046 20.62327 g 20m-|
[ Testiv 1.CH_Ref(0.55 26.4054 0.55604 11.504 25.0087 046 2091637 < 10m-
[] TestiV 1.CH_Ref(0.6 S 28.7199 0.55929 1259179 26.2329 048 20.98632 g 0-]
[J Testiv 1.CH_Ref(0.65 31.0733 0.56149 13.68629 285131 048 21.05583 3 -10m-
[] TestIV 1.CH_Ref(0.7 S 33.6984 0.56368 14,9435 31.1323 048 21.34786 -20m-
[] Testiv 1.CH_Ref(0.75 36.1094 0.5655 16.0669 334727 048 21.42253
[] Testiv 1.CH_Ref(0.8 S 38.4749 0.56729 17.22211 35.8794 0.48 21.52764 -30m-
| TestiV 1.CH_Ref(0.85] 40.2458 0.56868 1805438 376133 048 21.24045 -40m
O 095 425947 057047 19.23619 400754 048 21.37355 -50m-, ' ; J : . | ,
[ Testiv 1.CH_Ref(0.95 45.1066 0.57225 20.33746 42.3697 048 21.40785 -0.1 0 0.1 02 03 04 05 06
[] TestiV 1.CH_Ref(1 SU 47.6066 057415 21.57039 449384 048 21.57039 Voltage (V)
[ Project info | ~
Name Testiv 1
Mode Single-Channel
v | Active channel CH_Ref
< > [ Test conditdion ]
Start (V) -0.1
IV Box Stop (V) 06
Name Isc (mA) Voc (V) Pmax (mW) Imax(mA) Vmax (V) Efficiency (%) Fill Fia || Step (v) 0.02
Delay (ms) 10
Area (cm*2) 1
Scan mode Sweep
Reverse data FALSE
v | [ Configure ] v
< > < >N

KA-Viewer software screenshot. With data batch management design, KA-Viewer can list the IV raw data
and draw/display the IV curve chart. KA-Viewer has a variety of analysis functions, including ideality factor
n analysis, reverse saturation current JO analysis, SCLC fitting, etc., covering the most important device
physics parameters required for PV.

Application

*

Analyzing ideality factor n

*

Reverse saturation current JO

*

Spectral Mismatch Factor MMF correction on IV
SCLC fitting
One Diode Model Fitting

*

*

*

Two Diode Model Fitting

*

Temperature correction on IV

*

4T tandem solar cell IV calculator
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Software Interface

KA-Viewer can load all test data of IVS-KAG000. After the IVS-KAB0O0O is loaded with the Sun-Voc curve of
the SS-X solar simulator with automatic variable light intensity and loaded into the KA-Viewer, the ideality
factor n and the reverse saturation current density JO can be automatically fitted according to the theoretical
physical formula of the diode.
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# Analyze Voc X . .
’ Ideality factor n and JO analyzing g £
1 Voc-intensity [* o T
900m - Fit Voc-Intensity [/~ g (,>J"
O
2 . (=
200w KA-Viewer can load all IV raw data tested by IVS— | g
HO0m KAB000. Ideality factor n and reverse saturation % o
=
600m- current density JO can be fitted from Sun-Voc '; o
)
gmm_ M IV curves from device physics model. When %5
400m- combining IVS-KA6000 with Enlitech’s SS-X 5 6
= C
300m- solar simulator, Sun-Voc IV curves under different E %
y = 0.0297In() + 0.573515 . . . £
rr n n tomat r N
St At —— irradiance levels can be automatically proceeded alty
o n = 1.146548 and tested. After Sun-Voc curves are loaded into
4 JO = 1.950E-7 mA/cm~2 KA-Viewer, it can automatically do the fitting and
0.01 01 1 : : ] ~
Intensity (SUN) calculation of ideality factor n and JO based on ”
the theoretical formula of the device diode model. Q
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MMF correction on IV curve =
3
Lamp Hours NG
0.07~ — o
212 = 8
el MMEF Fix [/ For more accurate characterizing solar cell PCE gi
E t =
2 22‘; values, it is necessary to correct the spectral g g
§ oo mismatch based on IEC 60904-1 when using the Oa
A 3 oor- ™ £
1.10369 o- solar simulator to test IV performance. KA-Viewer oo
gz; can automatically correct the spectral mismatch
"0 0 01 02 03 04 05 06 )
Voltage (V) of the IV curve according to the formula of IEC

60904-1. Load the IV raw data tested by IVS-

Isc(A) Voc(V) Pmax(W) Imax(A) Vmax(V) Efficiency(%) Fill Factor(%) Rs(Q! ) R . =
Origin  14667m 0538  6158m  13.386m 046 Inf 7802 7210 KAG6000 into KA-Viewer, activate the spectral o
MMF Fix 13.289m  0.538 5.579m 12.128m 046 Inf 78.02 7958 . . . =
S mismatch factor correction function, and complete 8
. > the related correction work with one click. _%
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Tandem Calculator * X . . o O
BB Tandem Calculoto 4T tandem solar cell conversion efficiency ot
2 calculation from independent IV curves. 3
; <
-0.001- rTotaI_ Efficiency S
-0.002-
g 2461 %
g“ms' The IV curves of top and bottom cells are
= -0.004- = =
3 B0X 1) Perovslitg forward (1,66V) [N independent in 4T tandem solar cell device
-0.005- DX 2) CIGS-(nder perovskite [/ g}
-0.006- Recomstnjcted Tamdamr -l structure. Therefore, the total and final power g
-0.007- : j j ' . . ! j ) conversion efficiency of the 4T tandem solar cell 0
0 0.2 04 0.6 08 1 12 14 1.6 1.8 q_)
Voltage (V) needs to be calculated from the independent IV +
o
raw data of sub-cells. It can be done by KA- Q
Isc(mA) Voc(V) Pmax(mW) Imax(mA) Vmax(V) Effici » S
(IV BOX 1) Perovskite forward (1.6eV) 353341 114876  2.97631 3.16755 093963 1860 Viewer automatically by a single click as shown a g
(IV BOX 2) CIGS-under perovskite 679295 06208  3.00476 6.11224 0.4916 6.009 . : . o
in the figure. The total efficiency and the other g’ 3
- S E parameters are delivered at the same time. g %
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