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Flexible OSCs
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Fig. 1 Typical device architecture of flexible organic solar
cells.
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R H %S PCE S RUFHUMIE RE ) FERAF,
PRI R 75 2 2 LR LA %AF: (D) miEse &,
A3 AT UE 2 o iE e E WOl (2) IRk
FHRERE, DRUESS AT & 2GR0 TE ) 5 (), kE
O IR LR DA R B s (3) L R LR S M
W R RS Z M 5 (4) OIS
FUTERE, ORI 2 R o AN 2 e & PP TRV
ks (5) Mt R ERE, 2 DL SZ AR A5 0T R
(e (6) MR RE, A5 VE 45 52
R (7) KA K &R £ (coefficient of thermal
expansion, CTE), T G &% {75 fill it i F v = A
ARFIZLL, DA IR G LE A ) X AR R AR Ak T
FEUN R IR R4 (8) RAF B A AN K BH R

PERE, VAR IERARKZES @, FEER R
1) AR,

TEARZER T, FATW T FOSCs H 2 P 5
R Tt e, Mg T HARRIEM IR T
il % I R R RO AR M RE (0 R 1 FToR), Xt EE
TEMEHRERMA SR, RERH T FEME
FERAK K RIS 5P .

2 FHEWEER

B S R 2 K PH R R th AT A i P 1) 20
A A BRI B R, B R I JEL 3 v e
I %2 100 pm LA R (W1 2(a) fr7s), AT S0 5
PE X PSR I IS RT DA S AR DK BH R LB IR K

Table 1 Summary of photovoltaic parameters of FOSCs based on different flexible substrates.

Thickness

Voc Jse FF  PCE

Substrate Electrode Active layer Ref.
(um) (V)  (mA-cm™) (%) (%)
Flexible glass 100 PEDOT:PSS BQR:PC,,BM 14.2 086 6300 7.7  [5]
PET - PEDOT:PSS PBDB-T:IT-M 093 1549 7027 1012 [6,7]
PET - AgNWs D18:N3:DOY-C4 0853 2734 0768 1791 [16]
PET 125 FlexAgNE ~ PTB7-Th:PC,BM:O6T-4F 0.696 2685  69.45 13.02 [26]
PET 125 FlexAgNE PBDB-TE-M/ 1629 1399 6970 16.01 [26]
PTB7-Th:PC,,BM:O6T-4F
PET 125 FlexAgNE PM6:BTP-4F-12 0837 2492 748 1560 [30]
PET - AgNWs D18:Y6:PC,,BM 0864  27.16 7721 1812 [32]
PEN - PEDOT:PSS PTB7-Th:PC,,BM 0.770 1422 77.00 770  [34]
PEN - ITO PBDB-TF:BTP-eC9  0.838 2641 7553 1671 [36]
Patterned PDMS - PEDOT:PSS PM6:BTP-4Cl 0853  25.00 7230 1530 [37]
DBR PDMS - AgNWs DI8:Y6:PC,,BM 0860 2694 7648 1772 [39]
TPU - AgNWs PBQx-TCI:PYF-IT:N2200  0.900 2086 6690 1257 [41]
TPU 30-35  AgNWSs/S-PH1000 PM6:L8-BO 0871 2544  73.66 1632 [43]
TPU - AgNWs/PHI000  PNTB6-CI:BTP-Si4:Y6 0920  72.1 2570  17.00  [44]
PI ITO PM6:PBQx-TF:PY-IT:PU  0.950 2546  79.87 1940  [20]
CPI 9 AgNWs@CPI PM6:BTP-4CI 0780 2477 7435 1437 [47]
HB-PI AgNWs@HB-PI PM6:BTP-4CI 0,791 2346  72.84 13.52  [48]
tPI 3 ITO PM6:Y6 0823 2530  70.00 14.60 [49]
C-PVA 30 AgNWs PM6:Y6 0830 2490 7620 1580 [50]
PVA - AgNWs-em-PVA  PM6:BTP-eC9:PC,,BM  0.840 2543  76.00 1623 [52]
SF 20 AgNWs PTB7:PC,,BM 0.700 1456 6500  6.62  [53]
Papery 390  HcPEDOT:PSS P3HT:PCBM 0400  2.06 384 040  [54]
CNF 40 ITO P3HT:PC,,BM 0378 241 23.00 021  [55]
TOCN 100 AgNWs PM6:Y6 0811  17.00 5420 747  [57]
CNC - Ag PBDTTT-C:PCBM  0.650  7.50  54.00 270  [58]
CV-20 15-80 ITO PM6:BTP-eC9 0850  26.66 7661 17.36 [60]
EC/PI 90 AgNWs PM6:L8-BO 0875 2638 7826 18.05 [61]
AR-EC@ETPTA 8 AgNWs PM6:L8-BO 0876  27.67 7713 1871 [62]
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Fig. 2 (a) Flexible and bendable ultra-thin glass sheet (photo courtesy of corning.com). (b) The J-V characteristics of a device

fabricated on flexible willow glass and the device being flexed (Reprinted with permission from Ref.[5]; Copyright (2017)

John Wiley & Sons).

B BRI L A T 90% 135 G
2, fFREEEZE T RS EZ MO T . Btk
b, R I B JROE BRI 52 LT B B4R 2R T
7, B 3~3.5 ppm K (MK CTE, 7 LAASZ &
T 600 CHIIELEERS, 4 BEidE I AR A0 2 i 2 F
TR RSB BRI B, (15 B
JEG T DAEARE T (18 K 90 Bl A DR 375 BH 290, B ik
JERFI ARG, MR R AT HR 2
AR R EEREMICR. A, BEEIRR
TS P AT LU T 1 onm, B AT 88 4F & A o fg
ERFRI SISO,

ik gEs e — PR RERG S I e s, B
AR T PR 375 B R AN I SRR, S A R SR 1S
BIFE T, AN 3 1 10 55 2R 1T Be AR 45 B B A
AR %71, SRR, ez, BRI, B
fEL JRE. BEAEPIR. BRI Epes),
2019 4, YuZEBIFE 100 pm J5 (1) 5% M A0 - 355 78
b T T R 2 PEDOT: PSS AE v Z2 4
1% B HE B2 (flexible transparent electrodes, FTE). &
3B T T 5 70 T DA 4 5 1 8 A ) % i AR
XS b, A ATTER IO T AR LB
AL (indium tin oxide, ITO)f{ FOSCs, JH(13
T 8.0% i1 PCE (1 & 2(b) it 7). ¥4 B A PEDOT:
PSS 1] FOSs % LG i K %2 1.6 cm?, 7] BA3R 15
5.2% MR, JF HEA R ENE . B ELR
TS v il (R PR AT DL — 2B P e AR T T,
Han Z£08I7E 180 °C (1) i T 7EHR 44 K 28 W 4% H
W b DA R ) % A, SRR T A AL EE (zine
oxide, ZnO)FIER YK LL(AgNWs) IR & HLM), 7
YL A 30 /o, IS Z N 87%. 1% IRA AR AT

DUE A — s s i B AR R e 2, T
BEMA PR fE b . 51503 R EE ZnO
FHEE, &R ZnO BA B S S, AmiEm
TERANRGEFE ] AN R TR, 1 TR
AT A ARG AL, FOMURR )l 25
B3R T 450~550 nm I KT FB Y (13 R
I A FH R S N ZnO/AgNWs Vi 2532 I LA
5T PTB7-Th ) PSCs ffJ PCE L % | 8.48%.

SR, PEEEERATIAFAE R IR, B K IR R
TR W R . BRI RS TR R R DL hn
P, (ERBEESER I RIPETI AR LA R B R R A
YN M 134 . Ik, 20154F, Schou Z5H4017E 22
P O 0 ) AR B S B R i T R B R A
KFEAEHEM, FF3R1F T 11.5% K PCE. At 53
PEEESELRA L, ALK ER R M & Bt
2 TR RS B /3 (249 25 nm), ANl A KRR 1 7
Ak A

3 EURGWERUEERR

W REWWMEX K IR L IS
(poly(ethylene terephthalate), PET). 525 — H IR
. g (poly(ethylene naphthalate), PEN). 5[t
V. (polyimide, PT)45 J2& N F #5 )™ 32 1 22 P 2 i
MEL FSR 28 FME W iR S R A LGRS
i, BT FIR B R FOSCs 1T 4F 3k P4 B AN 7 4
Tt ARk T AU K FE
3.1 PET5PENEJK

£ FOSCs WF 5T 454k, PET Al PEN 1 % I,
A MmER S RMERR, IR TE, 7]
I AR AU IV B9 2 #4 i PET A1 PEN
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& 2 R A I SRR SR S R 45 i IR B
VNG, SREEAEE R, BEITEAEAN
TAE A s, PRS2 AR & i3k &
TR AL CARL. 554, EATR& RIF
P PEmT, fEn] WG B S 25 T 85%, tH
BAREFRERME, WK EEIET70%, K&
EH T PR T A2 25 5 il 15 00 N B A U
FAEEL A, K2 MR B KR EY,
XA i B R B HLIE RN S A
P B PERE, IF HKSEGE IS 2 BAIC, 100 pm JE 1)
PET 2K /K78 E IS R L8 9 gm>d™', PENZE
JRZAI2 gm?d, AIGT HAhE WER -G 5E R4,

L=

All solution-processed flexible devices

Ge ZFOFE AR IR T K FH 7 i 82 4b P2 PEDOT:
PSS HLBR A T B AN B 51 1 TTO F b, AV ke
G T RIS T PET (IBEIR,  VE N33R ) R
38 G0 50 R AL FE X PET (4208, 2018 3(a) s
B A VR F ) SR B P2 AR T 10.12% B
AR, R T 70%. %0 AL HE B S
ghilid 5l N B KM R L AR R A B
DOY-C4, X H PET fE N ZE 2 K, DI8:N3:
DOY-C4 Ay i 1t 2 ) 2 d AR R I 17.91% 1Y
PCE, JfH 75422000 X 25 #h 1§ 24 5 175 g fr
98% [¥1#]4f PCENSL.
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Fig. 3 (a) Device structure diagram and J-V curves based on PET/PODOT:PSS flexible transparent electrode (Reprinted with
permission from Ref.[6]; Copyright (2018) John Wiley and Sons). (b) Surface SEM and cross-sectional SEM images of
FlexAgNEs/ZnO films (Reprinted with permission from Ref.[30]; Copyright (2021) John Wiley & Sons). (c) Schematic
representation of the steps involved in printing a PEDOT:PSS film (Reprinted with permission from Ref.[34]; Copyright
(2015) John Wiley & Sons). (d) The J-V curves of 1 cm? FOSCs based on PEN/ITO (Reprinted with permission from

Ref.[36]; Copyright (2021) John Wiley & Sons).

Chen 25261 14 78 PET 1] % AgNWs Z2 3%
B LB, B 45 AL ES B FOSCs [ PCE 4 il A
13.02% F116.5%. Mok, FIRFMHZRFRME R
GF LS 1 . 7225 24209 5 mm ¥ 1000 X

TEARZ MRS, Fra MR R 8 T HA
UERCRI 95%. FERH JG I TAE 1, Chen ZEB0g
PM6:Y6 1E N HL4E FOSCs 35 1 25545 1 15.60%
(1) PCE. iX L6 22 PR 284 1 HE LA 1 B 32 223 [
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T ZnO 1 AgNWs (1) #3 [R14FE . 177 38 K R AT LBk RS
Pt DU 1 AT 23 7K A 5 e o R B AR PR PET
Ji& 2 18] B 5 AH H.AF F (a0 B 3(b) T 7). Tang 4632
TEPET MR R B %% T AgNWs, Gl #gK
JEEAE AgNWs K AR T, 43 2030 58 H 1 4K
ghky, 15 AgNWs [ 3R TH 25 & PR Boc s 3k
RSB RRAR, AT 98/ 46 B Ao i e
K . I 5 I 4R G AR AR B 1S AgNWs [ 2
FERERIEM, AN EEN91.2%, FIEN
87.56%. F FLili it PET b il 4% ek S S5 &% ¥ AN sk
(1) AgNWs HLAR [ 1 IR 308, SRR WO BUR
AR D3R 808 5 e AT LA LE 4

8.7%, SKILT 18.1% I PCE. 481, PET B ¥g{k
FEAR IR BE (TN AR, Shy 78~120 °CIU. SR £F
ARG A I R A A T B AR, PR T LR
H . PEN BA5 5 PET ML 22 454, ANl 2 b
7ET PEN F S NI M 2530 BUAR T PET 43 85
FIZRIR . R, ZE3R45 0 PEN B LL PET i (1)
VIEENUBRPERE . SRR YERE . thefaett .
B L TR 5 A2 AT B 55 14100, i DA PEN & Ji mT
PAAE B A P65 1) 1 5 N AR PET 55 i . W01 Kim
ZEDATE 2004 SR K T KT FTEMWEFL, 12T
— PR DR 78, AE B 2 S5 (R H,S04)
N il 3 0 E B B F% B PEN 3R JEE (1 3(c) F
7N), F Tl FOSCs 5 5 LR /& — #% % (organic
light-emitting diode, OLED). Hou &P & | — Ff

(@)

(b)

S Ry &
"=l ®
) —_

fﬁ

' PEDOT: PSS (Al 4083)
F’ /.« PEDOT: PSS (Ph1000)

Palterned PDMS

FF FOSCs A -1 ZnO, 58 F TR AR B
AL I 282, B JE AR 200 °C 1B kIR AR
F]130 °C, tHEETE = &= 1K ZnO I . LB IR
FEFRAR T, PET F&JEAIME LK 32 130 °CHI =il »
IRl IE At AT 1R PEN/ITO /£ N FTE, PM6:BTP-eC9
VE 3% 1 J2 #  1 FOSCs, #2475 25 #3 k
1.00 cm? [ FOSCs 3k 43 1 16.71% I¥] PCE (1 &
3(d)). 1B 5 PETHHLL, PEN AN & 5 0 il ik ik
APRE T e R R
32 RBIHEESKER

B W B E A kT (polydimethylsiloxane,
PDMS) /& —Fl i F IR 2 PR 38 M R, kAU
T 5 W L FE B B . PDMS 901 2855 B nT
RN EH HIL€Si(CH;),— 0¥ A HUREF I )
REVEE ZE W BORA R, B JEREIRH
AARKZEAREIL FBOL Rtk 4, PDMSIEHA
e[RRI VA Uil 6N obvie 7 AV WS =A ol sl
PR, XA L O B T AT Bz A E g8 A 1 B AR
B

Yu SESE i 2R B 2 A T T —
] 433] 25 0k R 499 K &5 440 14 9 S PDMIS 226 S (A
4(a)), BT LLIE I 1Y 0 L E PR JE 6 O B 4 SRk
o3 OSC M B4 %% . 7236 M )2 N PBDTTT-C:
PCBM (228 Hp A I, B F3n 1 %
JEHIIR, (EFERE 1 Jsc B 17.25 mA-cm 2415
F| 7 19.74 mA-em™, HA3RS T 5.48% I PCE.
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Fig. 4 (a) SEM images of the flat PDMS film and IMN PDMS film (Reprinted with permission from Ref.[59]; Copyright
(2014) John Wiley & Sons). (b) Schematic diagram for surface-textured PDMS substrate fabrication and corresponding device
structure (Reprinted with permission from Ref.[37]; Copyright (2021) John Wiley & Sons). (c) Simulated electric field
distribution profiles of PDMS (Reprinted with permission from Ref.[39]; Copyright (2023) John Wiley & Sons).
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Li ZEBAR 45 PDMS W] i Ak RE e 94 1, 26T
PDMS i il # T JC ITO (¥ ] 437 4 ) FOSCs. fib
AT FH 7 AR B 3M RS R 7 ST 7 48 1) £E PDMS
FEE B RN B G K BRIOR 454, AT TOML &
¥4 (1) PDMS (1) &1 A R4 2 ot ek A A 42
F HAVOUL 25460 SR P 1 12 e S 236 A 25 o5 280 5
TIPS PERE (W& 4(b)). £ I PDMS 2
J&, K PEDOT:PSS Jy FTE i £ [ 2 11 # 11 3k
37 15.3% K= PCE, A A HOLIE I PDMS H &
(1) Jsc. JbAh, EATOUZH: ) PDMS i i 1 2 14
R 2= NG B RS R R I H A N B RIE ZI )
20.5% [ PCE, X5 % T3 HE/1TO e ) M 1 25
1#(20.8%)H 24 . 1% J2 [K] 2y PDMS (1500 45 #4384
TNGOGERAE, A2 7= NERIFI AR

Tang Z50°1/E PDMS %5 i b M) 1 1 W 3
K 2o 3R A 2 093 A AT R A% S 28 (distributed
Bragg reflector, DBR)ZH Ji [ s il 1k FEVE AR & 45 1)
(selective coupling structure, SSCS), LA 5 2T 4h
X3 RS AR S, BLREF TORIEME R A 2L
JeHER, I G RER AR (K 4(c)), 2
1A R SRR S A B RE DT, (R CRIE A
(R PE AN 5 . SSCS A 2 M 5 14 1) PCE ik
17%, FF HAG 8 A EE LRGS0 TAR IR BE
B 17 9.6 °C. fE L SEH P AN S se b, 3
FEARZI W AR H 1 80% A 18] i EASE K 31 350 K,
M5 SSCS IR RA LI 102 K | X LS
S5 RIEW] 7 PDMS 4R fEYE, {H2 PDMS i
I 5 A R Tt . th4h, PDMS (3R TH
REAEIS EANE ZIE, ZHFDhaEe = BOBR L% ,
I H T,BAK(Z)-50 °C), 45 HAE 214 1) 2 i 72
th 52 B RFR 1] 163),
33 AREMERREEEK

I8 PE 5 & liE (thermoplastic polyurethane,
TPU)FE OSCs 24 H (1) 8 32 4R TR AR SR P R
B R SR S MRS T T, DA R IR )
USSR Ao AN fele+os), TPU B A i 1)
AN R (RS, w] DU N R . 9F
H ¥ TPU B A o vE R S MU 57 1, Ak
RSN AT R P OSC AR 75 1 £6197., 2021 4,
Lee 25081 TPU J£ ik /PEDOT: PSS Jik # L b F1 3L
fm B — #ll (eutectic gallium-indium, EGaln) 5l {5 Hi
% 4 Fs SR 1] 3 PT ar A AT B K B i FEL VB (stretchable
organic solar cell, SOSCs). Jfi# it % & 2 /> v $i

I IhRE)ZE, -1 7 11% 19 SOSCs, 4
52 10% A8 N AR 1000 IRAEIRT, AR {RFE T
I 74% (146 PCE (W1 5(a)ffim). 152023 4,
flAiT38 I TPU H i Z 4 5 PDMS H I ek 4 e
51090, DL K PDMS HA R for 5 [ 7 4R 25 2 1Ak Ak
2 J5 5 PSS B S BEAA il 1 — i S B E Ty
%, N3k T PEDOT:PSS 5 TPU )8 i 4L 5
b 22 Y . DRI, 1% X4 SOSCs [ PCE IA 2 T
10.2%, TERAE 9 40% B AT BE LR 79.7% HIWI 46
PCE.

N T 25 TPU N Z MBI ¥ SOSCs (1 4%
fPERe 5 R, WHAE#E— X FTE 5iEMEEH
BHAT T . 5 8 B Bl ¢ [ i) it T 2007,
Ye SEHUIE I R 1 75 b £ T ¥ S AgNWss,
FHoks FAR N TPU ZEPERL R M, ffiliti 44 9 Strem-
AT ()R] R g5 B e, 9B H T SOSCs ] hif
i N AR K2R R (W S(b) TR, A 2 FhThAE.
5 R MWTIR 7V R A AT UE SE, BN SR N
AgNWs 2t T RIFIORY, B3 785, &
I (14 FELA R THI R B B IR LR B L 1A% B AL
B RESEE N A R T A U
Ab, 5 2% AR AL 2 1) SOSCs S B T #E it 12.5%
) PCE, PCEqgq, 81t T 50%, 1£ % 77 1000 {X
50% BILEIR G, VISRREE T W46 PCE 1) 76%.
Chen Z541 i if 78 TPU 2 J& [ 4 # PH1000 5
AgNWsIB &K, RS 7T BALFRm. 1
SRR vERE, $Em T SRR A RS F
W, JIF HEET s 3R1S T PCE 5 16.32% 1
SOSCs, 1E20% N.AZ R HifH 500 X E AR E T H)
& PCE [1] 82%. i i %% ¥ 3 i f#15 OSCs 1] LA
WE S(c)Frn —FERE T A S S8 . /i, Shao
Sl I A UGS REL I/ T 52 7k BTP-Si4
R R PNTB6-Cl FIFHRYISZIL T KT 16%
) PCE 5 KT 95% FIAR B 2% (e,). 1 g )52 FH7E
F BTP-Sid W (1) Si S A6 AL, # RS (3 5
ghim, RS SR ENE . RE TPUEN
OSCs MBI A 6 & LS, (HAESEBRN
H TPU AR I¥] T, (80~120 °C)LA KXt )« SR %%
BHLE AR Z i 2 MW R ) T e it — 2 R
Ji&, T AR 35 S 2R 2 5 e 2R X T R R
W, XA TPU Z2 P38 K 75 0t (1) 7 [ o5 72741,
34 BEBTRER

SR Ji (P 2 BE W e SR AR R SR &, & F
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Intrinsically Stretchable Organic Solar Cells
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Fig. 5 (a) The J-V characteristic curves of SOSC and normalized PCE of the applied tensile strain to the SOSC (Reprinted
with permission from Ref.[68]; Copyright (2021) American Chemical Society). (b) Schematic diagram of Strem-AT and the
application of Strem-AT in stretchable strain sensor and SOSCs (Reprinted with permission from Ref.[41]; Copyright (2024)
John Wiley & Sons). (¢) The PCE evolution of SOSCs with 20% strain and the display of SOSCs device on the crown of the
dandelion (Reprinted with permission from Ref.[43]; Copyright (2024) John Wiley & Sons).
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Fig. 6 (a) The J-V characteristic curves based on flexible device and attachable modules (Reprinted with permission from
Ref.[20]; Copyright (2024) John Wiley & Sons). (b) Flexible devices based on AgNWs@CPI (Reprinted with permission from
Ref.[47]; Copyright (2022) American Chemical Society). (¢) Photograph of the freestanding ultrathin OSC attached on a bent
finger (Reprinted with permission from Ref.[49]; Copyright (2022) John Wiley & Sons). (d) Photograph of the ultraflexible and
schematic device structure of the waterproof OSC (Reprinted with permission from Ref.[75]; Copyright (2024) Springer Nature).
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Fig. 7 (a) Dependence of normalized performance parameters and bending cycles. The inset is OPVs coiling around a needle
(Reprinted with permission from Ref.[S0]; Copyright (2021) Springer Nature). (b) Device structure and a picture of the
flexible modules (Reprinted with permission from Ref.[52]; Copyright (2024) Springer Nature). (c) Schematic of the
preparation of AgNWs-em-cPVA FTE and the pictures and transmission of the FTE (Reprinted with permission from Ref.[82];

Copyright (2021) Elsevier).
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Fig. 8 (A) (a) OSC and (b) J-V curves based on SF/AgNWs (Reprinted with permission from Ref.[53]; Copyright (2014)
American Chemical Society). (B) (a) Photograph of annealed KF films; (b) J-V curves of OSC based on annealed KF films
and (c) their real pictures (Reprinted with permission from Ref.[90]; Copyright (2019) John Wiley & Sons).
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Fig. 9 (a) The illustration of cellulose (Reprinted with permission from Ref.[91]; Copyright (2021) John Wiley & Sons). (b)
SEM image of CNF (Reprinted with permission from Ref.[96]; Copyright (2010) Elsevier). (c) Top-incidence paper OSCs
(Reprinted with permission from Ref.[95]; Copyright (2007) American Chemical Society). (d) CNF transmittance with paper
devices (Reprinted with permission from Ref.[55]; Copyright (2013) The Royal Society of Chemistry). (¢) AFM images of

TOCN/AgNWs (Reprinted with permission from Ref.[57]; Copyright (2021) Elsevier).
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illustration of the fabrication of DHPC/TCNCs substrate (Reprinted with permission from Ref.[103]; Copyright (2018)
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Fig. 11 (a) The device structure and J-V7 curve of OSCs based CV and PEN substrates (Reprinted with permission from
Ref.[60]; Copyright (2025) Royal Society of Chemistry). (b) FOSCs based on EC/PI and the J-V curves of flexible devices
(Reprinted with permission from Ref.[61]; Copyright (2024) John Wiley & Sons). (c) Ultra-flexible organic solar cell based on
EC@ETPTA substrate (Reprinted with permission from Ref.[62]; Copyright (2025) Royal Society of Chemistry).
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Review

Flexible Transparent Electrode Substrates and Their Application Progress

in Organic Photovoltaics

Zheng Xiao, Long-yu Li, Xiang-jian Wan"
(Key Laboratory of Functional Polymer Materials, College of Chemistry, Nankai University, Tianjin 300071)

Abstract Flexible organic solar cells (FOSCs) offer vast market potential in fields such as smart buildings,
portable power supply devices, and wearable electronics due to their advantages of flexibility, lightweight design,
low cost, and printability. As a core component of FOSCs, flexible substrates not only determine the mechanical
properties of the devices but also significantly impact key characteristics such as the transmittance and durability
of flexible transparent electrodes. This paper systematically reviews the latest research progress on various
flexible substrates, explores their influence on device structure and performance, and analyzes the challenges
faced by different types of flexible substrates. Finally, key issues related to improving device performance and
stability are discussed, and the potential applications of flexible substrates in future flexible electronic devices are
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envisioned.
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