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Fully-Printed Carbon-Based Multiporous-Layered-Electrodes
Perovskite Solar Cells for Main-Renewable Energy Resource

1. [FUSIC

WERIEIE (L ICIAE D 200 T & 72BIE, REEA A
A LRV AV F— T AT L OFFEIZ NI
EOoTKBDEBTHLH., ARTIHIFIZ, FRkoH
A REERTI AN T —D U EDE L CIREICEE,
K IEFEICE L THliN5. KGR KL
BBINANEV) BT TN, A BT, KBk
DIANF =B NEERLTETHL. DF DI,
Z DM 7 KB, S0 )V DRk R A FEAS,  FEA: W] RE
HARIANF - L TR T L2000 FxiEb 2
bl s

INFTTERE %o TV 72K SR LV OFEE L
[y aryKEEhl ThHY), ZoEE=lE 2005 4
A TlE, HEOA—H—ptfi~—4 v b
Ny T 2T DN ) OFSE D TWzAS, 2018
BEf 2 ClRSEaIc Ry = TIdhE O 2 —H — 12
BEXEbY, BELFHEORIETHE (R, £
DIFEHAE L TIE, FEBIFOIZIZL 2 HE X —
B —H 5 OFBEAMNE 22 2 ) T 2 KBEEM SOV ATH
REPIZATEND L)%Y, FOMKEESICB
WCHAERRA =D —=DBHETEX Rh o ENEIKNT
Hot.

ZHUIX LT, 7T A ) AERNTIEZOHE ORI

#1 KBBBWA—D—DFR~—4 v b =7

Year 2005 [1] 2018 [2]
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FhR=E L OV T, I ahER o TF-PSC 13 E o
F— 2 (Sang 1l Seok #Iz D 7V —7") 12X /Kl
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RSN 6 FERIIR L C SnO, #iE A 2 — LT
. W2, FOFEME 150C T LR 7 = — v L7214,

KCl A% #H 40mM) # A va—54 271, B
K 150CT 15 Bl 7=— V4%, ROTAHA b

(a) Coating of dense SnQ, by spin coating

T

Glass

L

(b) Deposition of perovskite layer by spin
coating

Perovskite

Compact SniO

Glass

-

(c) Deposition of hole transporting
material (HTL, e.g. spiro-OMe TAD) by
spin coating

HTL
Perovskite

(d) Deposition of metal back contact
(e.g. Au) by thermal vacuum deposition

HTL
Perovskite

Compact sSnio.

Glass

K2 mEREREER a7 ZAh A bKBEmR (TF-PSC) @

TERLA % — 4
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A BR 1K %5 1E, methylenediamine dihydrochloride
(MDACL,) (38 mol%) # & U" MACI (35 mol %)
% DMF : DMSO = 8 : 1 OiREHEIZER L2
DI, IAMFAPbL s K &M L, © 21
propylamine hydrochloride (PACIL, 10 mol%) %/
ATRET AN A MESOFEMEERE LT\n5

ZONRY T AT A b RTEARE W A2 BEACE 12 1,000
rpm T 10 B #, 5000 rpm T 15 B AE > a—F «
Y7L, HEEHR O EIZE 512 I ml O F )V —
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BIERAZ iR LSS, A a— MEONRTOT AT
4 MExzZE R T—ERHT— 27 LThs, 120 T
T 1 BB 2. Z0 FICk—VigkE s LT,
4-tert-butylpyridine (+#BP), bis (trifluoromethane)
sulfonimide lithium salt (Li-TFSI) 3 & 0" FK209
Co (II) TFSI salt % K — ¥ » 2 L 7z Spiro-
OMeTAD # A¥ > a— b LT, Hfkl “ﬁ*ﬁt
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(a) Coating of dense TiO, by spray
pyrolysis deposltlo

TAA
Compact TIO 0.3uL
EtOH
4mlL
Glass

(b) Deposition of porous TiO, layer by
screen printing porous Tio,

Compact Ti
Glass

(c) Deposition of porous ZrO, and C
layers by screen printing

porous carbon
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FFCO TF-PSC OB R R T 272012, [£
& %L ~a 7 AN A+ KBEM (multiparous-
layered-electrodes perovskite solar cells : MPLE-
PSC) | Bss sz ® Y. M3 ICZOERA F — 4
ERiE RS, AU, S TRAEICRHED D %
ERROBHMORDYIZH — R BWMEMH TS D
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2TV D OEIHATEICE L Tk, A4 AEF TR
KREFa—4 > 24 (EPFL) OF— % Zit#k) 7.

722 MPLE-PSC Oiiif AR R

Stress contents Stability duration Ref.
Heat (100 °C, dark) 4,000 h 10
Heat and humid (85
3,000 h 11
°C-85%RH, dark)
Heat (140 °C, dark) 100 h 12
Light (100 mW/cm?) 10,000 h 13
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