202503

SPI solutions

Setfos+Laoss/Paios+Phelos

FLU X M Integration FoAEEE&IRASTHRE!
I -All Pero Tandem Solar Cell
-TADF based OLED

¥5EKH Perovskite(Pero)i& iR tHE 4 B &R AT
R R DFIE E AIRIRFHERE, ANF5EAH YEAIL
{¥QFLs/Voci&in, LEDY¢FBFIFEPR/EQERS.

FLUXiM7EEX2E SuPerTandem/MUSICODERRSRIE T E B
~Dipole emissiont&ZY BBEGEIEMEREIGreen Functionf1E1E
Scattering,Ray Tracing52 R EH&EE FI|FSetfos/LaosstElA
B, FTHEESFDipoleBH, secondary generation. re-
distribution/re-absorption 2 £$55 A Tandem solar celliT
B ER = AEALHl:

-Photon Recycling (PR)

-Luminescent Coupling(LC) ~=

SUPRPER
TANDEM

Fit of PL/EL spectrum
Cell level model parameters - optical - peak energies and FWHM

Absorption tail fit
- Urbach energies
10t

WBG

feedback

dipole radiation

model
swiss made Page 1 GSI, /- # Q £, HTTR " » &3




Solutions & Applications:
SuPerTandem

SuPerTandem B#5: 32% PCE on small area Cell, >30%
Module efficiency (>100 cm?2 ), EREILS TR EEEFIAREFE5h
BARE NI AEBE/EZBreakdown.
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Solutions & Applications:

- TADF- based OLED
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Solutions & Applications:

Modulated EL Spectroscopy for exciton dynamics and
degradation analysis for TADF OLED:

Exciton Dynamics and Degradation Mechanism in TADF OLEDs assessed by

Modulated Electroluminescence Spectroscopy

B. Bliille*, S. Jenatsch*, H. Carrillo-Nufiez*, S. Ziifle*, B. Ruhstaller**
* Fluxim AG, Winterthur, Switzerland
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a) Measured time evolution of the current efficiency vs. voltage and the
corresponding Setfos model for potential quenching and degradation
mechanisms (b —e). A good qualitative agreement is obtained, assuming a
continuous increase of deep electron traps in the EML layer in combination
with triplet-polaron quenching (TPQ). The latter also reproduces the
characteristic efficiency roll-off observed in the fresh device

Numerical Analysis of Trap-Induced Negative Capacitance in

OLED
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Schematic illustration of the effect of mobile ions on the potential. a)
lons are close to the interfaces and screen the electric field inside the
bulk. The band is therefore flat. This is the state in the dark. b) lons are
distributed in the bulk and compensate each other. The potential drops
over the whole intrinsic region leading to efficient charge extraction.

Paios Filexible time resolution 8 orders scale

Device structure and simulation domain. The perovskite
layer MALI and the mesoporous TiO2 is simulated as
one effective medium with one electron and one hole
transport level.
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and short-circuit loss management in wide-gap perovskite p-i-n solar cells
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Fig. 1 | Drift-diffusion simulations with SETFOS.

20230504 E=EHZB, Potsdam XZ=FES
paper: Interface engineering for high-
performance, triple-halide perovskite—

silicon tandem solar cells 32.5%
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Table S1. PLQY and QFLS obtained from PL measurements on three different device configurations.

Sample PLQY (QFLS)

No surface treatm. | Surface treatment

Reference LiF PI
Quartz/Perovskite 3.75e-2 (1.305 eV) 9.94e-2 (1.330 eV) | 3.93e-2 (1.306 eV)

Glass/ITO/2PACz/3Hal/Swf Treatm.

543e-3 (1255 eV)

2.47e-2 (1.294 eV)

4.59e-3 (1.251 eV)

Glass/ITO/2PACz/3Hal/Swf Treatm./Cgo

2.66e-4 (1.177 eV)

2.34e-3 (1.233 eV)

8.04e-3 (1.265 eV)

Glass/TTO/Me4PACz/3Hal/Surf. Treatm.

4.10e-2 (1.308 eV)

2.75e-2 (1.270 eV)

Glass/TTO/Me4PACz/3Hal/Surf. Treatm./Cgo

2.43e-3 (1.175eV)

9.79e-3 (1.297 eV)
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Interface passivation for 31.25%-efficient
perovskite/silicon tandem solar cells
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Fig. 1. Reduced nonradiative recombination losses and
improved crystallographic properties when adding FBPAc.
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Palos
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Paios B 3

=0

PaiosBEhlIER:
o LARIENHINE B
ShEs%

9 ‘ﬁw
PaiossE KRIEIES

EAINRE:

Charge Carrier Mobility from CELIV
Doping Density from CELIV
Transport-Time from IMPS

Lifetime from IMVS

Series Resistance and Permittivity

from Voltage-Pulse il 3l AR
One-Diode Model Fit TETERRTEET
ions mobility with 8 orders Flexible Time

Photo-CELIEV for lons dynamics Advantages

Design customized to customer’s
sample layout (multiple layouts
possible)

Litos: Z@@ELEDs/ PV
ISOS FREMNERSR (32
F5paiosEAIZ{HFR)

Litos is an advanced LED stability lifetime measurement system. It has 16,0r32 parallel
stressing channels distributed over 4 weathering chambers. Each chamber has an
individual temperature and illumination control.

Modular: connect several systems
together

litos

Lifetime Stability
controlling equipment

Automatic parameter extraction and
plotting over time

When paired with our platform

Compatible with external atmosphere-

K ELUX‘M

paios

T 5]

E

i

=

-

x

z

'
I T A
15 14 15" T T T ]

Time (K]

Technical Specification

Voltage range 9Vto9V
Maximum current 60 mA /channel
Temperature range 0-85°C
Sample size Up to 20mm
diameter

lllumination 390nm (UV), 450nm

+580nm (white)

repeated full characterization of the devices can be

automatically performed including:
tho S F ea t u re S »  Transient measurements (CELIV, DLTS, TPV, TPC, TEL...)
o . » Impedance spectroscopy / CV / IMPS /IMVS
& Advanced lifetime analysis ) ) .
« Dedicated stressing routines for OLEDs
® 16 or 32 parallel channels )
«  All measurements as function of temperature
®  Flexible sample design
® Temperature control
* 4 weathering chambers
* Fully automated
& Professional, user-friendly software

Fig. 1 | Drift-diffusion simulations with SETFOS.
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LAt AR EHLBE LA S 9 8J0LEDsFI K FH Y BB R 4T

WHITE PIXEL

Cross-section view of an WOLED/CF display. Blue rays are assigned as primary rays, which are emitted from
the white OLED. White rays are reflected/transmitted rays and green ones are the rays reaching the detector.

yeeRificrosstalkfiiR 3

Glass : P b
R i 2 addl
- —apisior e
A | - R
Geometry of the OLED layer. " “ : V1
tSlOLED R 23RS Rl
( Optical Crosstalk in WOLED/CF Displays\ M
i )
Ell]ltE%OLED / @M‘/lﬁl&%ﬁﬁi*
IRFBERA BUEEes (CF) Bt > N
iy EBERHicrosstalkfR7TSE!
______________________________________ ov
Cathode
A
R E . amen W > /R\\ B G
e N e Laadl "
Hole injection layer WM \ &
Soum e e Thin film transistor Blue Anode
@ (b) Voo © 4V

swiss made Page 11 GSI ;- 1% £, HTTR# »



Phelos
phelos

angular luminescence spectrometer

Phelos25t3FOLED2E{4MI A S
HEENMmEITES, B EN
BARAEARmR NI4T
ELFOBEHMEIPLYGE, BEidit
B 5SetfostEH A TEIFA
SOLEDE Gk EZE B IRIINE

ftbs%y, #Ha0: VL EQE, Im/W,
Cd/A, CIExy LA &FCEME

SFEE, RS FomlERE.

® OLED efficiency

® Viewingangle

® Emitter orientation and position
® One-click operation

RBRFNBR R RFHN D FRBRA EAUE

Alg3 film, 40nm Blue OLED - ':V‘ EL
4 300 ! 1
/
see measurement o = £
35} — setfos simulation Single-sided " —) No turn-off peak
£ . ~ | 3 | s 4 | eaas L ____- - g
5% oy Emission zone ELO Time
| in OLED
2 \ . 1
! + N ,’x
5 15 / ' *;\ Split ’1:'- % H Turn-off peak
-
z 1 ] \\ e - X~
05 p-pol 1 II—I:V,2 v, 0 Time
0 N 0 :
0 2 80 90 45 0 45 90
Agl (deg) Emission Angle (deg.)

Modeling the Impact of the| IIumlnatlon Geometry onthe Light
Conversmn Efficiency in Quantum Dot Down-Conversion Films

-:

.»E ’, B = fcolorl p(A) dA

§ j J-bluel lluminated()[) di— fblue I‘tgicbnsmitte
= 2

E

Case 1) Case 2)

Iyt Phoen Dy Fu 6 [t
000 2 s N N w
© 0 6 @0 a0

Illuminated

fr 7 QD RERIERE %U/&P 1171 Phelos 0 Setfos F% 51z H%siﬁ)\ﬁﬁﬁ
HERBASE2TCEL IR (Geometry)ia A 4T # (Angular)?T LCE

(Light Conversion Bficiency)i)=/ld , Bif = QD R FANE !
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