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Why photovoltaics?
Why perovskite?
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Global annual PV installed capacity increased by over 29% YoY in 2017
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Li, Z et al., Scalable fabrication of perovskite solar cells. Nature
Reviews Materials 2018, 3 (4).
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Rong, Y, et al., Challenges for commercializing
perovskite solar cells. Science 2018, 361
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Free choice or Si
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B Frce choice

ERENEHE

AM1.5G Efficiency

50.5%

A 475
40 L 42.5% 45%
30
20
10

0

Number of cells

ZRAESQ limithIEE 574

Bush et al. NATURE ENERGY 2, 17009 (2017)

PVK/PVK (2T)
PVK/PVK (4T)
PVK/CIGS (2T)
PVK/CIGS (4T)
PVK/Si (2T)
PVK/Si (4T)

20.7%
21%
22.43%
22.1%
27.3%
26.6%

BARPEEE3: Single, Tandem, 2T or 4T?

& 2T;

B

REM (8) ILhC
TZ8%

SRR, SEPRERTE
PERTOERTERR
EFiBIEA

RmERIK

DZNE

RotzcemE, FFERA

PSR R

R =

EoiraSx (NEREI
E3JEPLEC? )



FNECIRI ARHF b

530 g~




BRAEHEEREATRR

s & 201685
FHAMHARTE o 1623, m30amas

¢ HEFWHA, RMEHTR

01 02
v CIGS and CZTS ABAMth L v 27
v CdTeABRRE "3{%’{’!@%@; FEERE v RSB
v Sh,Se,ABHH; S KBHEE v B
v KEHR



ABRsERBHI RS
« PECVD/HWCVD cluster x1
. BHIRSHEWENRE <1
. SRS 3
+ §BERE EI— AU RS 1
. BTFHERIRE «2
. FEBIRYL—HL <2
« ENHE/SAELRRILIR S 3

MEmRE (50REE)

AE Dl ES
¢ XEEATHIN
- PEET RS

. TR RIS | |

« DFFEamlhY

» XPBHREERS

« EFRERNEIUY

o« BHFTFILRZIKERIGIR
« XEIEXIEIGEIN  (XRF)




nt density (mA/cm?’)

Curre

MEBERE E st

N
L&)

.....

"

i Voc 1.1V

Jsc 23.01mAlcm’
|l FF o079

PCE 20.17%

-
L4

Y
o

KRG [

BRC~

L4}
P

0 L] L] T T T
00 02 04 06 08 10 1.2
Voltage (V)

I B

. 1 = 1]
i .
: £ o
i
4 b
| E
54
I:l 1
0 M 1m0 %

32cmE HENE



RiaEt FIREIERITSEAT KB

(b) (c)

B

Cs, FA, Pbly
t perovekite .
[200)
Cs_FA, Pbl, perovekite

& nm

Cs,FA, Pbl;-[GaAA;], (0<x<1) hybrid perovskite



VB IEE RS ARt

— Control-60h
== Control-Oh

Intensity (a.u.)

_,1....~L_~L~._L_

5 10 15 20 25 30 35 40
20 (degree)

— Ga-60h
() ——Ga-0h

Sy

p——
=
L]

B - Sy
[
[ =
[T]
=]
[=
P —

5 10 15 20 25 30 35 40
20 (degree)




Norm. PCE

1D-3D perovskite PCE: 18.1 %
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