FAOEA G KRB L RD L
(_NEDO MiRal AR BE TR [ER—AEABAREOE RIEAEEIEL T~

b3 RB{LICAI T
AOT 25 MABBBIBOBISEHE

ICR REPKRE ﬂS-?ﬁﬂ:h.Fﬁ
,,,,,,,,,,,,,,,,,,,,,,,,,,,, (%) IR*Ra-b>70/05-X




BIRBDOEELSOERSE : 2050FEh—-R>=-1—- SV D=
NOJ Ah1 b XKBENOHEEEIBERTAR

BHOBERGEIRIILX—tEER(BIRL): 2020819.8% (K 517.8%, K557.9%)
S0 BEE:2030F(12(£36~38%, 20504 [Z(E50~60%IZ L=\ (BREE, ERIART)

([

[h—R>Z1—- 5 IORBRICIE.

o - H & ) F X )UJ\J__O)W'J *ﬁﬁ%

H—IR>Z1—MSILCEFREIE GaAsIZILE T BEBN T4 D
EROFERIEE (BIrML) 3 O aBx,R
2050£F(C(F50~60%ZB IR THOIVNE EEBIN\GA REROT AhA MEEEF S /\S4 REIROTZHA

ESGIRE - 18 BOB SN TEER) | \

(ESGHEE - IREDBUINSEEENHEX) - $9Uy KB A
HAGE T EEHSEOAEENEAZEFERET 141 (EHDMEH)
LPL. AT HORBORSOENREL TS o @
> TEEO NSV TIBRR, CILORE, BEEmEOpEeE, SFHEA - » %%

DEANNE -
> “SHBISFOFIETIRT D R B8 - BWRL (>20%%K) Haws

KIBNRE GEABEL) DHERENECRHSNG : : E ..... . a_f

~OJT AhA MXEZEM

=

NOTANA hXBEMOERNIZEZSBIFEEFTES (>20%) HREESTODEVRE(>30%)

ST e

gEEME - h—AR—+




RIEREKBZEM : RO A N1 MXEE]
R : YUV AR EPRIT 2o TN B AR &S

2

SBHEEMESEEGIER. LER

NOT 2N MAISES
Eb\ ?-E'ﬁﬁ I%lﬁgl ﬁ%b\
= oo oo <2.5g/W
ROTZHA NE [F& : 258 nm

v Z0FEN100301

EmEmUNE(p)

SUa> 4>dvhk

[ERORECER  IRINF—Z2nEEL EIREE T ER

CO,BE<HEH SEEENER T/

S (PCE) ~26% A2 0y 1) EDRISEHT AR TES BiRETE
SFY=YD . HRIRE) EABLE > IR N TR SRR
BUIA. E&HT/ (12 {KERE(CE ) 2) T4 IROABE ! 3

FHEIXMEL — BRU\&HEIHS



B2 ONR0J AH4 bXIZEMOBEFEMRF: CNFEFTODEE

1) MEOEHELAH & BAMBIEHRE 3) JRBDEMmMRRITZ AR
e EATEERI TRBERNE> 20%E &M, 23.6%LREHE
By 5

r:) OCgH. N\© g
e (s :t .l B e
& Y 2 S o S #EUEE
" .' - Q\N T Catr NIC% ‘(Z‘, 10
g : o Y 8 s REESN-PbT) AT
- e . N g o - FEEBZTHHER
SHECHBEANORRE MBOBEHEEAHH 5. | HERESIE(23.6%) S -
0 0.2 0.4 0.6 0.8 1 1.2 %E}ﬁ (2021) EE/?IC‘\ (E%Bx%)
R = . . L VoItage(V
ES NI;I?ZjJ*( PNZENE S G EHE : GmBROJANINEOERDBELRD mpg - ppur. s
AR EL TR THI A FmpREAT (JIN\D) ZFRFE 163, ROTANA MABRE
Chem. Lett. 2014, J. Am. Chem. Soc. 2015, Angew. Chem., Int. Ed. 2018, Nature Commun. 2020,
J. Am. Chem. Soc. 2023, etc. Energy. Environ. Sci. 2022, Adv. Mater. 2023, etc. 2003FFHPAFRF G T AT
. 2018%F FARASFr—
2) ROT A1 ORI % AZE 4) ZRCAFERDES | Haomm (#) THI- 505 RER,
B, %EEZ@EE%? *%E)AAJ
EIEBRARN, TU—FrUPORE RARENYFr—E8TL (20185F) T gl IS TALCA =H
IANUBA IUSIRKOFS REARE () TrI-N5H/09-X () EF) . NEDOFFCPIERS|
Excis CH NP, singie crystal [ D4V AKRBBEMATISY -7 L I5%T ((RER) YERIFAERE (BFRFEEE)
o s e _ - BRISSSERE. 1/ 1T1JPVE,
0 e carrrs ) 4 A g:jﬁ@ﬁ%ﬁ% ﬂgﬂmg‘
X - Rt AN \ BERIFARE.
o 5 EPRERIMALE i,
Bt . 3 HAMEF= FiiE
CH,NH,Pbl, perovskite Photon Recycling . - i ?Eﬁi?j(ﬁﬁﬁf (*ﬂ?ﬂl‘iﬁ\fé)
J. Am. Chem. Soc. 2014, IEEE J. Photovoltaic 2015, - N . SERE
J. Am. Chem. Soc. 2015, J. Phys. Chem. Lett. 2015, etc. E%;%;ﬁ%>§%}ﬁﬁﬁ%ﬁa§%xﬁ§% = 20%R
= £ 5 = > 5 * SR y N
TOplWoa*&%lﬂ:ﬂi&ﬁ 71;5‘_4750@1;{1




~NOJ Ah4 MNXKBEEM : ARSES
SRS REIXOT AhA NEEHEREZBHNICAVE AR

CH3NH;3Pbl; ABX;

QL §9%¢ O rox

T. Miyasaka, et al. J. Am. Chem. Soc., 2009, 131 6050.

H.J. Snaith, et al. Science, 2012, 338, 643.

MA = CH3NH;*
>7° MAPbBr;

MAPDI - 3 36
-4.0 -3.93

1. 5 eV
TiO,
5.44

> E (eV)

PCBM 2. 2 eV

Au
PTAA

-5.58 11Mm

Printable solar cells

electrode (Au or Ag)

p-type layer (semiconductors)

perovskite

n-type layer (c-TiO,, SnO,, etc.)
Transparent electrode (FTO)

Glass

MHADFE : FARICERLTEREGEM
FED/NTY X HELIKREL

100

BEHEFE (PCE)

gv e 2 3 4 .. TB 9 40 1T 92

PCE /%
H.J. Snaith, T., et al. Science, 2012, 338, 643.



MEDEME{EI VLR (PbI,) ZBFE

RFAbR I (TCI) KDERSE (2014F~)
AKXIZEMDEFOBADIREMEE UTHFARTLIFIAETNTNSDS
(BIRER < EMERT) A X2 T DO DOREMR & UTLE S ER)

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

n . e e e
~ AQvVaniage

* 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]

0
%%%!ﬁ%;oﬁo‘l Yo  pp1,-DMF Solution PCE
i 2 p— p— =
\ . Pbl, [L0279]
20 PCE =13.2%
99.999%
(trace metal basis) / — &' Pbl2 (Unpurified)
Qe PCE =5.2%
Hzo: ) 4 HZO: £
2000 ppm l . , £ <100 ppm 3 &
ga" o
An existing product  [L0279] ol | SR Y| ! 1
T e | Bt (Cloudy) (Clear, 1M) Vol V

A. Wakamiya, et. al. Chem. Lett. 2014, 43, 711. (Top 1% =85 FIERS).
HEEEM. 15563628685
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Inorganic Perovskite Hybrid Perovskite Pbs/l p Pb p
(+] (+} ) (&) (%] (%] [+ ©
o0 0 0 00 Q0@ 0 Q) (o0 g0 € SRS Ry
o @ o @ 240
[ » ] ¥ ¢ QO ° 7 L o
o000 00 @ o @ o
¢ (
6. o o o o) (oo™ @B D) ©
Cs TCHNH )
g O Q (v} (]
Y 1 Valence Band Conduction Band
Maximum Minimum
Orientational Disorder .
A. Walsh, et al. APL Materials, 2013, 1, 04211.
Pb6p-15s*
g ol
s—Brds*
p orbital PbSp 15T p orbital
- = = = $ orbital Poop-8r 4 // "\ - = = = s orbital
| Fermi level - \ . f "
| 1008 | pp8s | pbYs | PObS | POOS o TN /,/ N _pbep e 159- \\ | os | p88s | pls| pcs | pobs 0
" | PbGs—-Brap* /I N e NP |
) Brdp -~ \/ YISporbtaIs Py ( |
<j | 5 U, N\ N ! ' 5
Y Poep-I5p
\ Pb 6p -Brdp \. ob 6 ./ /
) : /
\ /‘> 4'\. ' L\
~~ 10 \ e Pb 65— | 5p -~ 10
- Pb 6s - Br 4p |5
PoETR S e
15 Brds Pb 6p — | 55 .
N N —
L - Pb 6s—Brds
ﬁ T Pb 6p - Brds
[PbBrg]- unit [Pblg]- unit

B. Philippe, et al. J. Phys. Chem.

C, 2017, 121, 26655.



BCFHAYT DDREE

2.9

AKBEEDARIT M : IRIF—D¥ SRS watsl

'Q——J

ﬂ

LED s|

pectrum

VA

&

500

I

1000

| |

1500 2000
HE(hm)

2500

3000

3500




Bandgap Tuning by Perovskite Component

Csgo5F A s0MA, 15PbL,Br 750 nm (1.65 eV)
Pb % MAPDI, 800 nm (1.55 eV)
Csp.05FAg.50MA, 15Pbl, 75Brg o5 810 nm (1.53 eV)
Sn % FA,5sMA, -55nl; 940 nm (1.32 eV)
Pb-Sn %\ CSo_10FAo_soMA0_30Pb0_5sno_5|3 1050 nm (124 eV)
IPCE
100
Csp.10FA0.60MAg 30
Pb, 5Sng sl;
80 -
S -B4F&E
g 60 - BT LD
- Cs0.05FA¢.3dMAg.15 Lt
40 - Pbl; 75Brg 25
20 -

Csp.05FAq.50MAg 15
Pbl,Br

300 400 500 600 700 800 900 1000 1100
Wavelength (nm)
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Device Performance: PCE > 20% (2016) Patent 2016

Angew. Chem., Int. Ed. 2019, 58, 93809. Bull. Chem. Soc. Jpn. 2019, 92, 1972.
J-V curve IPCE spectrum

25 100
E20 80.
< PCE = 20.3%
E15 ]
> Jsc 1 23.1 mA/cm? 52 60
¢ 10 Voo : 112V w -
2 FF:0.78 10 40- Scan Condition:
& 5 T Range: 900 nm to 300 nm
LSD 204 Delay: 1 s

0 < \ Step: 10 nm

-5 " 0

0 0.2 0.4 0.6 0.8 1 19 300 400 500 600 700 800 900
Voltage / V Wavelength / nm

CH;NH,Pbl, perovskite layer

mesoporous-TiO, ,_ : (M dmf) in DMSO)

€O prac’c-Tiqz Ha i

lFT ﬁ-ﬂ" 1 :

Cross-sectional SEM image (x 20000)
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PCE > 20%tZ )L DT EFEE (Pat.2016)

MeO OMe

PP

- OO
BSOS ¢ S
Q¢

MeO OMe

Spiro-OMeTAD

Development of Excellent Organic Semiconductors
is a key for highly efficient solar cells !

electrode (gold) ) ;
Hole-transporting layer:

100-350 nm ( B3 EF)

Perovskite layer: 300-500 nm
Free Carri ‘
- TiOy: 80-250 nm

1< : 14 5
'\ ‘! \ v 1 ’ .:
electrode (FTO) | - | FTOglass |
" ) . ;

ST DL £

J.Am. Chem. Soc. 2014, 136, 11610. IEEE J. Photovoltaic 2015, 5, 401.
J. Phys. Chem. Lett. 2015, 6, 482. J.Am. Chem. Soc. 2015, 137, 10456. etc.
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T. Nakamura M. Truong H.-A. Lin Y.Segawa K. [tami
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o R Poly(1 2 TEFLEROH L
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Angew. Chem. Int. Ed. (2014) Pat. (P016) owe L --ﬂ?_ﬁ_&\ _____________
> +0.1 eV \ < -0.25eV
”Q /\o .
(IEFLENXEFH) Stk FiJOvY

n B
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(0) 300 (o} fo) H o) N O
HND-Azulene -
JACS (2015), Chem Eur. J. (2019)
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:\N 7 NDI-H
Chem. Mater. (2019)
0 Pat.(2017)

N
@ @ Pat. (2019) ome TOP-HTM o2 Owme
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etc.

N
. o o TNA-5 ©
HND-NOMe ACS Appl. Mater. Interfaces (2020) A @ 2% (RXR)HEHAR ChemPlusChem (2018§C.

ACS Appl. Energy Mater. (2021)
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Perovskite Solar Cells

Regular Structure Inverted Structure

Electrode (Au, Ag) Electrode (Au, Ag)

HTM: doped Spiro-OMeTAD ETM: Cg

Perovskite

Perovskite

VS

ETM: SnO, HTM: PTAA, PEDOT:PSS...

Transparent electrode

Transparent electrode

Glass Glass

Light Light

LUMO
of
C
= L
=9 o=
= _ 0 2% Light
3 U’E CRCRE @
&) £ — Y
u 58T @ g
© ggg HOMO 2 9
g wrs 58
~ w

Perovskite Layer

Hole-Transporting Materials for Inverted Structure

- New Monolayer Materials
Thin layer, Dopant free, High Transparency
Small molecule

MeO,

®
HO-P=0
OH
MeO-2PACz Metal oxide
PCE ~ 20% Monopodal

V. Getautis, S. Albrecht, et al, Adv. Energy Mater. 2018, 8, 1801892.
V. Getautis, S. Albrecht, et al, Science 2020, 370, 1300.

- Conventional Bulk Materials

Thick layer, Dopant (Oxidant), Low transparency

Polymers T d o
N+ S
Me s - “Ng
O\_/O 3
Me Me SO;~ SOzH SOzH A
jegel f f f
PTAA PEDOT:PSS 10-40 nm
PCE ~ 23%
v

A.K.-Y. Jen, et al,
J. Am. Chem. Soc. 2020, 142, 20134.

Metal oxide
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Idea: Tripodal Monolayer Materials
Model Skeleton: Phosphoric Acid-Triazatruxene

Target Compound Reference Compounds
2 Perovskite “°’PL\\\
HO-
Hdp\\\\N \/io/‘P\:ZH ™ ® ® ® %’@C ‘ ‘ ‘ \\: O \/\/\
O eVeVeVeVeVeVtVe O O
@ Face-on O
f\f A ﬁ@j@ﬁ Y
=R’ Metal oxide b

HG OH

Tripodal

3PATAT-C3 1PATAT-C3 2PATAT-C3 3PATAT-C4

ZHIBEEBE (RILFRVEE)  EREAEMERITOGE)INDTUh—BEBEEREATS

ANOT AHh41 N
3 3

KB

=HBAF
FEPEERER (ITORE)
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M. A. Truong, A. Wakamikya, et al. J. Am. Chem. Soc. 2023, 145, 7528.

IEFLIENAAAY >ublimed EDAL (0.5 nm, rt
IREOEDFIEMY o FA - MA o FA - MA
= 0.05 0.80 0.15 0.05 0.80 0.15
R PbI,.75Bro.25 Pbl.75Bro.25
3PATAT-C3 p390H 3PATAT-C3(C4PA) 3PATAT-C3(C4PA)
Glass/FTO or ITO ‘ Glass/FTO or ITO Glass/FTO or ITO
1.0 - - 100
2 S B A — L 90
1520 | 0.8 - 80
o w o7 4 /5 et 70 %
EI5 S 06 - 60 @
‘3’ u 0.5 1 L 50 g'
g10 i FTO/3PATAT-C3/EDAIL: 3 0.4 1 ;Integrated Jsc = 23.9 mA cm2 5 r 40 ,\3
S 54 — Forward 82 : 3 gg <
] — ° Reverse ’
90 — e S r 10
= 0.0 L] L] L] L] - 0
8 O-m- 10-%.%.40.&.&).70.&).91.01.11.2 300 400 500 700 800 900
Voltage (V) Wavelength (nm)
Forward scan Jsc (MA/cm2) Voc (V) PCE (%)
FTO/3PATAT-C3 24.3 1.06 21.0
FTO/3PATAT-C3/EDAI2 24.5 1.13 23.0
AIST FRiHE (MPPT) Ipmax (mA)/Jsc meax(V)/Voc Eff(da)(%)
FTO/3PATAT-C3/EDAI2 2.164/23.9 0.950/1.102 0.792 21.02

17



Certification (AIST)

M. A. Truong, A. Wakamiya, et al. J. Am. Chem. Soc. 2023, 145, 7528.

Certified device performance: 21.0%

IEC60904-3:2019

(mA)

Current

[R%]

(mW)

{
\

MPPT power

)

5 AT A TE >1700 h

I1-V CURVE
0.0978cm’ (designated area) LACS Date
Sample No.
Repeat Times
Forward

—Reverse

& MDDT Scan Mode
I.c (ma)
LA (V)
B (mw)
T omax (ma)
Viemax (V)
F.F. (%)
Eff (da) (%)
DTemp. (°C)
MTemp. (°C)
DIrr (mW / cm”®)
MIrr. (mwW/cm)
Ref.Device No.

Cal.value

Total Illumination Time :

:21 Dec 2021
=No.-18=-2-211220/ Pl (1
=4

Forward Reverse MPDPT
223348 2,345 =
i O 1 ) 1.100 -
2.042 22016 2.056
2160 22133 2.164
0.946 0.946 0.950

1L s el -
20.88 20.61 21.02
2558 2510 25.0
250l AT B 257
100.0 100.0 100.0
G950 9.9 99 .9

CST03+KG5-2t
54.40 (mA)

+: After MPPT 4.7 min

4.7 min

a4 AIST

11

18



CURRENT (ma)

Film Cell: Certified PCE 22.2%

IV CURVE

IECG0804-1EA.3.0 YSS-200AA
0.1002 cm? {Designatad pran)
Scan rale: 0.2V/sec, Before MPPT measurement

40
e Foravard
26 b GURRENT ==~ Reverse
< 30
20 |
15 | ’
i 20
10 |
110
05 f
0.0 . L — 4 0.0
02 0.4 0.6 08 1 1.2
VOLTAGE (V)

2023. August

POWER (mW)

(JET)

Date : Aug 23, 2023
Device type :
Porovskito solar coll
Manufacturar :
MBARFHRARRE
Sample No. : 0713-70-3
Repeat Times. ¢ 1
Forward Reverse
Isc 2348 2353  [mA]
Voo 1141 1142 ™
Pmax 2218 2225  [mW]
Ipmax 2237 2226 [mA]
Vpmax 0.9900 1.000 ™M
F.F 82.7 828 %) .
X
Efi.{Da) 2241 22 (%) ~
L
M.Temp 25.0 250 [c) O
o
Oim. 100.0 1000 [(mWemd
M, 98.2 982 [m\Wkm?)
Ref. Dovice No.
JETp-AD1W 11025
Cal. Val. of Ref.
45.01

[mA at 'IOOn.WIun}]

JET

24
20
16
12
8
4
0

F4ILBROTZAAA K IEE M

Cs0/BCP « EDAL(0.5
nm)
Cso0.0sFA0.80MAg 15
Pblz 75Bro .25
<« 3PATAT-C3 &
PET/ITO Film treatment
AR

Good Stability

22.0% 21 .5"/\

‘

Unencapsulated device
Under dark
Inert atmosphere

0 100200 300400 500600 700 800
Time (h)
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NEDO ) —A/R—3 0 (G EEEE

alt
C60/BCP
EDAI2 EDAI2

3PATAT-C3
M TO

P1* | Substrate

P2 P3

Ly e

l/ *f NI (AD7Z7J4 F*h%‘ﬂ!ﬁﬂ(uﬂﬂ%)

80
70

< 60 Voc=8.04V
E 50 | Ie=71.5mA
"g 40 FF=0.78
g 30 PCE =21.2%
O 20 —Foward
10 —Reverse
0
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J. Mater. Chem. A. 2019, 7, 16947. , J-V Curve (AM 1.5)
5
< 20-
S | Jsc 225 mA/lcm?
E 157 Voc : 119V
z |FF 1079
s | PCE : 21.2%
S s| EEAR 038V
—— SBEAAVEIROIZNA R S °] |
A CSO 05MAO 15FA0 80Pb12 5Br0 5 -5 y T y T T T T T T ——
FAPb|3 DMF PCT/JP2016/87529 0.0 0.2 0.4 V;)I.tGage ((\)I)B 1.0 1.2
{KE2E (200 Ix~1000 Ix @QLED) TOXEZEFIE IPCE AR ML
B R Jsc i . - ROJRAA
XEEM Ix JuA-cm? Voc/V FF Pmax s Y
RAOTJTRH 93.9 — 80
Ak 1000 135 0.90 0.78 e :::
O 40
RATRH 17.6 & a->v!)yar
Ak 200 28 0.85 0.73 uW/cm'z A N
e 7.3 :
a-v')ar 200 17 0.63 0.68 UW/cm?2 300 400 500 600 700 800 900
Wavelength (nm)

KERE (ZEAY) THLEMEXRTHE (Pmax >17.6 pW/cm?) :
TERAXBERD 2 ZU oA !
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Deposition of ITO in Ultra-thin PEN film N. Ohashi, A. Wakamiya, et al.
Realized 24 W/g (0_04 g/W) Solar RRL. 2023, 7, 2300221.

0.1 cm? Ultra thin Cells 2.3 cm?2 Ultra thin module
~ > 25

£ @1 Sun

X 20-

E PCE = 18.2%

> 157

@ : N. Ohashi
g 10 &

©

= Y

© 91 — Forward

S —— Reverse

O O T T T T T

00 02 04 06 08 1.0 1.2
Voltage (V)

29 20

£ @1 Sun
< 201 —

= <

2 151 @200 Ix White LED £

(7)) o [ b

§ 104 PCE=28.3% E | PCE=12.3%

et O 5_

EJ 91 —— Forward —— Forward

S —— Reverse —— Reverse

O 0 . : . : 0 . . :

00 02 04 06 08 1.0 0 1 2 3 4

22
Voltage (V) Voltage (V)



Pb-Free Perovskite Solar Cells

ALCA\. @l AKLESHSHTER

PCE

20 1 pp PVSK

26.1%

14.8%
Sn PVSK

5.7%

82 Al 50 30
ternative
Pb Sn 25 -
Lead Tin —
X
o 15 -
X Toxicity v" Environmental Friendly O
R%S X Low PCE & Reproducibility 10 7
5 | 3.8%
compliant
S. Hayase, et al. Nano Energy 2020; PCE = 13.2% 0

Z. Bian, Z. Liu, et al., Matter 2021; PCE = 13.4%

Z. He, et al., Adv. Mater. 2021; PCE = 14.8%

2008 2010 2012 2014 2016 2018 2020 2022

Publication year

Bottleneck Issues on Sn-based Perovskite Solar Cells

g A N (A L B
Easily Oxidation Shallower Valence Band Rapid Crystallization Process
1 — O O
Sn2+ — Snp4+ 5 Pb Png @ o 5) </deffect
% PVSK o
C
L —‘k ol .
“Semiconductor” to “Metallic” VB m— o 5)0 ‘:),\oo\
properties by doping effects Ll o ) | 4
\ J AN J

T. Nakamura, T. Handa, R. Murdey, Y. Kanemitsu, A. Wakamiya, ACS Appl. Electron. Mater. (Spotlight) 2020, 2, 3794.
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EAFFHEE.  Nat. Commun. 2020, 11, 3008.

o @sn°F JHFHNANNRY I —
\*/4 ELTRISE, Sn“ElE

% TM-DHP Stirred [#
"_ e st .:

OSn“FREEPH
2EhTWVWS
MRS TEM{&
1@ @SN EXFR ’
r Q’ 3%:&33; - RISE® (<15 nm) 30 s (60 nm)
’ @AY - hEIc&D
: : - : WELE (N
® TSne7U—; OAOTANA M A R BB Hayeron Science MangaStudio 202 . J-V curves
N 25
Sn4+tJU—@® Sn RNOJ ABHA NBIEODEREVIOHTERIR | £ ”0
920
XPSHIEE €
Sn4+EDREIIS : 15 PCE=11.5%
15.5% T (FREEE11.2%)
: 210 |
. ‘ \ % . _W/O
- © ° 1— EDA treatment
y¥ ¥ W N . ~.<0.1% 2 | EDA&PC,BM
(L& } 500nm  fEEE PRI —FE O 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
RPgEBEER  HAEHESME > 14 ns Voltage (V) ”



Sipe| AN v —EDEASERl : sn-PbEEE PVsK
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Performance of Solar Cells: Inverted Structure

- S. Hu, K. Marumoto, K. Tajima, Y. Kanemitsu, A. Wakamiya, et al. Energy Environ. Sci. 2022, 15, 2096.

JSC = 32.4 mA/sz, VOC = 0.89 V, FF = 082, PCE = 23.6% (ﬁ’%ﬁﬁ%—'ﬂ_ﬁ)
Jgc = 33.1 mA/sz, Voc = 0.88 V, FF = 0.70, PCE = 21.0% (1 sz)
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BBC News ChannelG#st ! ! : Txra—F
New Tech Economy Japan (August 2022)

vimeo BBC News Channel https://vimeo.com/744139081

Japan's push into 'deep tech'

innovation

(© 26 Segramber

By Mariko Oi

BEC News, Kyoto

OO E NEWS
* Britain's oldest man celebrates 110th birthday, claims moderation Is key

Enecoat Technologies wants its solar panels to produce as much energy as standard ones

Start-ups such as this are called “deep tech®. They are small firms who are
merging high-tech engineering innovation with scientific discovery. The hope
Is that it will lead to the development of transformational products.

But a successtul product launch in this sector takes time. As a result, private
venture capital funds that lend money to entrepreneurs may be more cautious
to invest in them.

That Is where Kyoto University plays a crucial role. it may be best known for
producing more Nobel prize winners than any other university in Asia (11 in
total), but it also finances new start-ups by students and researchers through
its two venture capital funds.

Enecoat Technologies is one of the beneficiaries, and has received a total of
S500m yen ($3.6m; £3m). The money came from a $300m fund that the
university received from the Japanese government back in 2015 to encourage
entrepreneurship.
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