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Now with seamless integration 
of the drift-diffusion simulation 
software Setfos

 All-in-One  – Various experiments
 Automated – Launch all measurements with one click
 Reliable – Precise signals with high reproducibility

 
  
  

  

Transient Photocurrent

Transient Photovoltage

Impedance Spectroscopy

Photo-CELIV

Capacitance-Voltage

Transient Electroluminescence

Dark Injection Transients

IV (L) Characteristics
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Speed up your Research

Research is an iterative process. Experimental characteriz-
ation is required to understand the physical processes and 
improve the device in the next iteration cycle. Often one expe-
riment alone does not provide enough evidence for convincing 
conclusions about the physical processes governing the device 
operation. Traditionally, performing several experiments is te-
dious and time-consuming.
Paios enables fast and comprehensive characterization of 
OLEDs and solar cells. Paios performs a wide variety of ex-
periments automatically. A hypothesis can therefore easily be 
verified by analyzing additional experimental data that have 
been acquired by Paios in the same run.

Our contacting probes
are developed to create

a low-resistance and
reproducible contact to

your device. With the
magnetic feet they are

flexible for different 
sample layouts.

We also deliver a 
customized sample-

holder upon request.

Flexible Contacting

Specifications

Data Management 
and Comparison

Paios is more than a measurement tool. Paios acquires syste-
matic data of dozens of devices and lets you compare them in 
the Paios software.

Sweep Parameters

● Sweep measurement parameters
● Graphically inspect your dataset

Sampling-rate:  60 MS/s
Time resolution:  16 ns
Voltage range:  ±10 V
Frequency range of impedance: 1 Hz to 10 MHz
Minimal resolvable current:  <1nA
Maximum current:  100 mA
LED rise time (PV version):  100 ns
Illumination area (PV version):  1.7 cm2

Measurement resolution:  12 Bit
Computer connection:  PXI / USB
Weight:  15 kg
Dimensions:  40 x 30 x 20 cm3



Low Temperature Module

Spectrometer Module
● Measure steady-state spectrum
● Calibrated spectrometer
● Measure luminance, radiance, EQE, lm/W, CRI, CIE coordinates

Spectral range
Default: 350 – 700 nm
Extended: 200 – 1000 nm

Stress-Test Module
● Monitor device
 degradation
● Get highly consistent
 datasets
● Stress by constant
 current, voltage 
 and/or illumination

Transient Photocurrent at different degradation stages. Capacitance-Voltage at different degradation stages.
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degradation

degradation

● Measure all Paios experiments at low and high temperature
● Automatic temperature control and data acquisition
● Liquid nitrogen cooling system
● Temperature range: -150°C to +200°C



Setfos-Paios Integration Module
Physical processes are often too complex to 
understand by qualitative explanations.
Numerical simulation enables quantitative 
understanding of experimental results and 
can be used to put hypotheses under test.
The drift-diffusion simulation software Setfos 
is seamlessly integrated into the Paios soft-
ware.
Compare measurement and simulation direct-
ly in the Paios software.

Use Setfos-Paios Integration to extract:

● Electron and hole mobility

● Recombination efficiency or

 charge carrier lifetime

● Charge injection barriers

● Series resistance

● Electrical permittivity

● Built-in voltage

● Trap density

● Trap depth

● Doping density

Characterizing Perovskite Solar Cells

The response of perovskite solar cells de-
pends on the «internal state» of the device 
prior to the measurement. This leads to a    
hysteresis in the IV curve.
Paios can precondition the device with vol-
tage, current or illumination and perform the 
experiments directly afterwards increasing re-
producibility. Use this feature to investigate 
the effect of mobile ions, ferroelectricity or 
deep trap sites.

Transient photocurrent of a perovskite solar cell with linear time scale (left) 
and logarithmic time scale (right).

Traditional measurement 
with linear time steps

Paios measurement
with logarithmic time steps

Perovskite solar cells exhibit an extraordi-
narily broad dynamic range from microse-
conds to minutes.
Traditional measurement setups using li-
near time sampling can only resolve about 
3 orders of magnitude in time.
Paios measures up to 8 orders of magnitu-
de in time in one shot.



Parameter Extraction

Paios comes with flexible and user-friendly post-processing 
routines included. This enables to easily analyze experiments 
and extract parameters even for novice users.

Experimental Techniques implemented in Paios

Correct RC-effects
RC-effects are superimposed on the device current and can significantly 
disturb transient experiments.
Paios provides routines to extract the series resistance and the geometric 
capacitance of the device. With these values the displacement current is 
calculated and the current can be corrected for the RC-effects.

Capacitance-Voltage
reveals information about
the built-in field and the
charge injection barriers.
Doping density is extracted 
with Mott-Schottky analysis.

Impedance Spectroscopy
is used to study charge 
carrier dynamics and charge 
trapping over a large range 
of time scales.

Transient
Electroluminescence
allows to extract mobilities 
and the phosphorescence
lifetime in an OLED.

Transient Photocurrent
provides information on the 
charge carrier dynamics and 
charge trapping.

Photo-CELIV 
is a powerful technique 
to extract charge carrier 
mobility, recombination 
and doping density.

Transient Photovoltage
is frequently used to de-
termine lifetimes of charge 
carriers in solar cells.

Dark Injection Transient 
is used to study transport 
in mono-polar devices.

IV & IVL 
are the standard characteri-
zation techniques for solar 
cells and OLEDs.

CELIV current

displacement
current



Paios is available in a version for solar cells and a version for 
OLEDs, either with LED illumination or with a photo-detector. 
Both versions can also be combined in one Paios.

Research Impact

An effective area approach to model lateral degradation in 
organic solar cells
The Paios Stress-Test module is used to systematically me-
asure accelerated aging of an organic solar cell. Combining 
various experiments and Setfos simulations allows to identify 
the dominant degradation mechanism.
S. Züfle, M. T. Neukom, S. Altazin, M. Zinggeler, M. Chrapa, 
T. Offermans, B. Ruhstaller, Adv. Energy Mater., 2015, doi:
10.1002/aenm.201500835.

Influence of Molybdenum Oxide Interface Solvent Sensitivity 
on Charge Trapping in Bilayer Cyanine Solar Cells
The analysis of CELIV, IV, C-V and impedance measurements 
allows to conclude that the change in solvent creates inter- 
face traps for holes at the anode. All electrical measurements 
were performed with Paios.
S. Jenatsch, R. Hany, A. C. Véron, M. T. Neukom, S. Züfle, 
A. Borgschulte , B. Ruhstaller, F. Nüesch, J. Phys. Chem. C, 
2014, 118, pp 17036-17045.

Improved efficiency of bulk heterojunction hybrid solar cells 
by utilizing CdSe quantum dot–graphene nanocomposites
Paios is used to determine the enhancement of electron mobi-
lity if graphene oxide and carbon nanotubes are added to the 
CdSe phase in a hybrid solar cell.
M. Eck, C. V. Pham, S. Züfle, M. T. Neukom, M. Seßler, 
D. Scheunemann, E. Erdem, S. Weber, H. Borchert, 
B. Ruhstaller,M. Krüger, Phys. Chem. Chem. Phys., 2014, 
16, pp 12251-12260.

Reliable extraction of organic solar cell parameters by combi-
ning steady-state and transient techniques
This publication shows how parameters are effectively ex-
tracted from an organic bulk-heterojunction solar cell by the 
use of multiple techniques combined with Setfos
simulation.
M.T. Neukom, S. Züfle, B. Ruhstaller, Organic Electronics, 
2012, 13, pp 2910–2916

Paios for Solar Cells and OLEDs

Testimonials
«We successfully characterized the transient response of sili-
con-based solar cells with this measurement system. 
For instance, we were able to determine the electron mobility
and photo-carrier lifetime.»
Prof. Dr. Seung Jae Baik
Korea Advanced Institute of Science 
and Technology (KAIST)
South Korea

«This automated measurement platform allows one to perform 
a series of measurements on organic solar cells within a mat-
ter of minutes, which otherwise would have taken days.»
Tom van der Hofstad
Eindhoven University of Technology 
The Netherlands
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Contact us
Interested in our products? Do you have any questions 
or special inquiries? Please contact us.

Fluxim AG
Technoparkstr. 2
8406 Winterthur
Switzerland 
+41 44 500 47 70
paios@fluxim.com
www.fluxim.com scientific software · www.fluxim.com


