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 GDS one method for surface and interface analysis

 UFS Ulitra Fast Sputtering — a short introduction

 UFS in investigation of Perovskite thin solar cells
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The patented UFS allows for Ultra Fast Sputtering of
polymeric layers offering enhanced signal/noise ratios BT Bl 1652 eI G
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and the ability to measure embedded layers below 2 ome s e
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around 100 nm, each below thick polymeric layers.
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Access to embedded layers
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Multllayered organlc film

Detection of buried SiOx and AlOx
layers between polymeric layers
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Analysis of Current-Voltage Hysteresis and
Ageing Characteristics for CH3;NH;PbI; (Cl,
Based Perovskite Thin Film Solar Cells
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Direct Experimental Evidence of Halide lonic
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Heejae Lee, Soﬁa Galaschl, Patrick Chapon, Denis Tondeher, Jean-Eric Bouree, Yvan Bonnasmeux,
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 Low price material and easy fabrication process
* High performance: > 23% of efficiency in Single structure solar cells

>— ABX
= High light absorption f/f /f ® SA_ CH3NH3"

= High diffusion length F B: Pb2*
o9 v

= Low exciton binding energy rp’f,_ 7 » X Halide (InCl Br)

« But stability issues and high current - voltage hysteresis

STABILIZATION TIME

» Ferroelectric property

. [Ion migration]

* Trap states

before 102 s (minutes)

A. Abate, et. al., Energy & Environmental Science, 2017, DOI1:10.1039/c6ee03352k
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Plasma conditions
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Plasma conditions Q-
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Plasma conditions Ar/O, gas mix AL
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- Relative slow sputtering of the top Ag layer
- Fast sputtering of the organic layers
- Sharper profiles between layer and interface of interest
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Differential Interferometry Profiling

laser source
+

interferometric detection

reference beam

"depth sensing" beam

Reference beam
path

Reference beam path

Cross section of the GD source with
DiP and specific anode and ceramic
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Plasma

Check of ion migration under bias

Voltage was applayed before and
during GD experiments
+2,5 Vuntil-2,5V

Independent set of batteries
(Or power supply)
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lon migration driven by bias
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Lead and Nitrogen : No migration

Halide ions (lodine and Chlorine) : Migration
Shift toward PCBM under negative bias
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UFS can be a solution for special topics
like polymers or thin metallic interfaces
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UFS can be a solution for special topics
like polymers or thin metallic interfaces
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