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Next Generation Solar Cells

Si-based Solar Cells Printable Solar Cells

- Organic photovoltaics (OPV)
- Dye-Sensitized Solar Cells (DSSC)
- Perovskite Solar Cells

Silicon ingot Features 1) Fabricated by solution process
— Low-cost fabrication

2) Film-type solar cells

— Light & flexible

High power conversion efficiency
(PCE) ~25.6% (HIT, Panasonic)
High fabrication cost



Rapid Increasing PCE of Perovskite Solar Cells
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Perovskite Solar Cells

Organometal Halide Perovskites as Visible-Light Sensitizers for Photovoltaic Cells

CH;NH,Pbl, ABX, Printable solar cells

OGQOD O CH;3;NHj5* | electrode Au or Ag)

p-type semiconductor layer

O """ : ﬁ """ O ) Pb%
. Transparent electrode
T. Miyasaka, et al. J. Am. Chem. Soc., 2009, 131 6050.
H. J. Snaith, et al. Science, 2012, 338, 643. Glass

MAPbBr,

MAPbI.-3.36 Large variation in PCEs
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H. J. Snaith, T., et al. Science, 2012, 338, 643.




Fabrication Methods for Perovskite Layer

1) Solution deposition (Spin-coating)

1-1) One-Step Method 1-2) Two-Step Method

Seok et al. Nat. Mat. 2014,

Nature 2015, Science, 2015
Cheng et al. ACIE, 2014

Park et al. J. Am. Chem. Soc., 2015

=

Pbl, & CH,NH,|

M. Gratzel et al.,
Nature, 2013, 499, 316.

=

Pbl,

l * Spin-coating l " Spin-coating

solvent b
| h =
(toluene or ether) g Annealing
2
Solution
* Spin-coating Dipping

CH,NH,! / iPrOH

= Annealing
Perovskite

Planar layer

Annealing
Perovskite

2) Vapor deposition

H. J. Snaith et al., Nature, 2013, 501, 395.

Cathode

p-type hole transporter

Perovskite absorber

n-type compact layer

FTO (anode)
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3) Vapor-assisted solution process

Y. Yang et al., J. Am. Chem. Soc., 2014, 136, 622.
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Search on web = Pbl2 & TC| & Perovskite

New See also; A. Wakamiya, et al.

Chem. Lett. 2014, 43, 711. (Free Access)

Reagent for Perovskite Solar Cells:
Purified Lead(II) Iodide

Advantages

* Lead(ll) iodide with extremely low water quantity for preparing a concentrated clear DMF solution.
* Fabricates efficient perovskite solar cell devices (PCE > 10%) with high reproducibility.

Comparison of an existing product and [L0279]

Pbl,-DMF Solution

’ | ] Pbl, [L0279]
20| PCE=13.2%
99.999% . ’ — Z = Pblz Unpurlfled)
trace metal basis) o PCE = 5.2%
'1 -E 10—
H,0: l - P H,0: ;E -
2000 ppm == d <100 ppm
— 4 \
An existing product [L0279] T T in T T ! 1
(Cloudy) (Clear, 1M) VoV

A.Wakamiya, M. Endo, Y. Murata, Patent Pending. Appl. No. JP2014-008540, A. Wakamiya, M. Endo, T. 5asamon, M. Tokitoh, Y. Ogomi, 5. Hayase,
Y. Murata, Chem. Lett. 2014, 43, 711, Y. Yamada, T. Nakamura, M. Endo, A. Wakamivya, Y. Kanemitsu, /. Am. Chem. 5oc. 2014, 136, 11610.
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Facile Preparation by Printing Technology

Pbl, + MAI e .
in DMF / DMSO | . _
| Q’ o — |

Transparent film Perovskite

Annel ~ 100



spiro-OMeTAD

CH,NH,Pbl,
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Cross-sectional SEM image (x 20000)
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Fabrication of Sub-Module & Film Cells

Sub-Module Film

ITO on Base

@ HTM spin

& wipe

@ ETM spin
[

Electrode cells-module

Bl o

mask Evaporation Voc = 4.07V
>1.0Vx4
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Applications

emergency tents = agriculture sheeting
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