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Completion of cells:
-evaporation of Al electrode
-annealing 5 min/100°C

Measurement conditions:
- AM 1.5 (100 mW/cm2); 
- cell size 5 x 5 mm²
- atmosphere, R.T.

Machine parameters

-Corona pretreatment 200 W

-Velocity  1-4 m/min

-Coating width 2-5 cm

-Feed rate up to 2 ml/min

-Air dryer: 80 °C (Baytron)

Parameters: 
Web width 20 cm
Velocities up to 10 m/min
Corona treatment 2.5 kW
UV curing 200 – 450 nm    120 W/cm
IR dryer 3.4 kW
Convective air dryer max. 120°C

Layer thickness adjustment by: 

- pre-metered fluid delivery system

- concentration of polymer solutions 

- die lip to substrate gap

- web speed 

- coating width

- die lip gap

Giving the opportunity for:

Materials

Results – Polymer Solar Cells

Reel-to-Reel Coating at LBA-200

• Solar cell preparation and measurement equipment 
- clean room and glove box 
- spin coater and doctor blade
- vacuum deposition 
- AM1.5 solar simulator and registration system 

• Reel-to-Reel (R2R) laser patterning 
- Ar+, excimer, dye, Nd:YAG with X-Y position table 

• Slot die coating machine for low viscosity fluids– nano-layers
• Characterization/Methods

- cyclovoltammetry apparatus
- stationary ESR, light-induced ESR and TR-ESR
- impedance spectroscopy 
- contact angle/ surface tension measuring 
- ellipsometer for layer thickness measurements 
- white light microscope for surface roughness and surface profiles 
- light microscopy 
- UV-VIS- and FT-IR spectrometer with IR microscope
- AFM and REM/EDX
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ISC:         6.13 mA/cm2

VOC:       618 mV
FF:         0.46
hhhh AM1.5:   1.74 %

I/V characteristics of a flexible solar cell; system: PET/ITO/ PEDOT:PSS-R2R (2 m/min) 
/P3HT:PCBM-R2R (2 m/min)/ Al; PEDOT:PSS ~100 nm; P3HT/PCBM: ~60-150 nm

� Flexible substrates (plastic foils)

� Continuous coating (R2R)

� Low temperature process

� Large area coating / high throughput 

� Pre-metered coating (no dissipation of material) 

� Low viscosity coating liquid (dry layer thicknesses <1 mmmmm)

P3HT (Rieke metals) regioregular; P3HT:PCBM (Solenne) solutions were filtered prior to use;

PEDOT:PSS(H.C. Starck; Baytron PH) for transparent and hole-injection layer formation

ITO-PET (Cadillac Plastics): 175 µm thick, ITO - 100 nm/60 Wsq
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Components:

corona slot die coating IR-field hot air dryer unwinder/rewinder flow box 

Bilayer formation by using reel-to-reel slot die coating technique at LBA-200 gives 
reproducible light power conversion efficiencies of about 1-1.5 % (max. value 1.7%)!*

LBA-200 at TITK e.V .

• large area polymer solar cell production
• low cost production
• a market of new products - thin, flexible solar cells

* L. Blankenburg, K. Schultheis, H. Schache, S. Sensfuss, M. Schrödner,Solar Energy Materials & Solar Cells, 2009, 93, 476-483.

Figure 1: left - wetting and formation of PEDOT:PSS layers 
using different coating techniques; right - slot die coating of 
low  viscosity solution P3HT:PCBM on PET/ITO/PEDOT:PSS 
foil  (50 mm) at LBA-200 

square


