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Reel-to-Reel Wet Coating
for Thin Functional Polymer Layer Formation -

Well on the Way to Large Area Polymer Solar Cell Poduction
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Materials Equipment
 Solar cell preparation and measurement equipment
(CH2)sCH;3
- clean room and glove box
top electrode (Al) —— 7 - spin coater and doctor blade
‘0 S - vacuum deposition
& '..0' o " - AM1.5 solar simulator and registration system
photoactive ‘& ‘. PAHT * Reel-to-Reel (R2R) laser patterning
layer ~‘. 6 0.‘ - Ar+, excimer, dye, Nd:YAG with X-Y position table
PEDOT:PSS  Slot die coating machine for low viscosity fluids- nano-layers
e Characterization/Methods
- 60 W/square - cyclovoltammetry apparatus
PEDOT:PSS - stationary ESR, light-induced ESR and TR-ESR
PET-foil —— | - Impedance spectroscopy
- contact angle/ surface tension measuring
- ellipsometer for layer thickness measurements
P3HT (Rieke metalsregioregular; PSHPCBM (Solenng solutions were filtered prior to use; - white light microscope for surface roughness antase profiles
<IN . - light microsco
PEDOT:PSS(H.C. Starck;Baytron PH for transparent and hole-injection layer formation ) UgV-VIS- and IE'IY-IR spectrometer with IR microscope
ITO-PET (Cadillac Plastics) 175 pum thick, ITO - 100 nm/60, - AFM and REM/EDX
R I R I C : LB A 2 O O Layer thickness adjustment by: Parameters:
eel-lo-Ree Oatlng at B - pre-metered fluid delivery system Web width 20cm
_ | Velocities up to 10 m/min
- concentration of polymer solutions Corona treatment 2 5 k\W
Flexible substrates (plastic foils) - die lip to substrate gap ILéQVdcurlng 200 —450 nm 31428\/\\;V/0m
ryer .
Continuous coating (R2R) - Web speed Convective air dryer max. 120°C
- coating width
Low temperature process - die lip gap
Large area coating / high throughput
Pre-metered coating (no dissipation of material)
Low viscosity coating liquid (dry layer thicknesses<1l nm)
Giving the opportunity for:
e large area polymer solar cell production
 l[ow cost production
» a market of new products - thin, flexible solar ceB L BA-200 at TITK e.V .

Components:

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

Results — Polymer Solar Cells

Machine parameters Completion of cells:
o 6.13mAor -~ A dark -evaporation of Al electrode

-Corona pretreatment 200 W A L e -annealing 5 min/100°C

Aas: 1.74 %

spin-coating Baytron P on I[TO-PET

L (5 x5 cm?) without corona

-Velocity 1-4 m/min Measurement conditions:
\ - AM 1.5 (100 mW/crm);
© - cell size 5 x 5 mm?

- atmosphere, R.T.

doctor-blading Baytron P on ITO-PET
(5 cm stripe) without corona
|

urrent [mA/cm?]

-Coating width 2-5 cm

R2R-coating + corona (200 W) Baytron PH on
ITO-PET (width: 4 cm: web velocity 2 m/min)

-Feed rate up to 2 ml/min

bias [V]

Figure 1:left - wetting and formation of PEDOT:PSS layers-Alr dryer; 80 °C (Baytron) |/V characteristics of a flexible solar cell; systeBTRTO/ PEDOT:PSIR2R (2 m/min)

using different coating techniquesght - slot die coating of /[P3HT:PCBM-R2R (2 m/min)Y Al; PEDOT:PSS ~100 nm; P3HT/PCBM: ~60-150 nm

low viscosity solution P3HT:PCBM on PET/ITO/PED®ES

foll (50 mm) at LBA-200 * |, Blankenburg, K. Schultheis, H. Schache, S. SesssfM. SchrédneBolar Energy Materials & Solar Ce|l2009 93, 476-483.
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