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A multi-layered film, a backsheet for photovoltaic modules, a method of manufacturing the same, and
a photovoltaic module are provided. The multi-layered film having excellent reliability and adhesive strength
under high heat/moisture conditions and also showing excellent weather resistance and durability may be
provided by forming a primer layer including an oxazoline group-containing polymer on a substrate and
forming a resin layer including a fluorine-based polymer on the primer layer. The primer layer and resin
layer of the multi-layered film may be manufactured at a low cost under a low drying temperature using a
solvent having a low boiling point, so that the manufacturing costs can be reduced and the quality of the
product can be prevented from being deteriorated by thermal deformation or thermal shock. The multi-
layered film may be effectively used for a backsheet for photovoltaic modules so that the photovoltaic module

can exhibit excellent durability even when exposed to external environments for a long time.
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A multi-layered film, a backsheet for photovoltaic
modules, a method of manufacturing the same, and a
photovoltaic module are provided. The multi-layered film
having excellent reliability and adhesive strength under high
heat/moisture conditions and also showing excellent weather
resistance and durability may be provided by forming a
primer layer including an oxazoline group-containing
polymer on a substrate and forming a resin layer including a
fluorine-based polymer on the primer layer. The primer
layer and resin layer of the multi-layered film may be
manufactured at a low cost under a low drying temperature
using a solvent having a low boiling point, so that the
manufacturing costs can be reduced and the quality of the
product can be prevented from being deteriorated by thermal
deformation or thermal shock. The multi-layered film may
be effectively used for a backsheet for photovoltaic modules
so that the photovoltaic module can exhibit excellent
durability even when exposed to external environments for a

long time.
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-acrylate)~ ¥ & % ¥ & £ T &5 (n-butyl(meth)acrylate)~ F &

7 M B 1¥ T 85 (s-butyl(meth)acrylate) ~ F 2 7 M B & T & (t
-butyl(meth)acrylate) ~ ¥ X & % 8 £ T # (isobutyl(meth)
-acrylate) ~ ¥ X & % & T 85 (hexyl(meth)acrylate) ~ F % &
¥ B -2-T % @ &5 (2-ethylhexyl(meth)acrylate) ~ ¥ % & # &
iE ¥ & (n-octyl(meth)acrylate) ~ ¥ % & M & & ¥ &
(isooctyl(meth)acrylate) ~ 2- ¥ % -2- & 4 8 F & (n-nonyl
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(PMVE)) ~ & & ¢ % ¢ % % & (perfluoro(ethylvinylether)
(PEVE)) ~ & & /& % T % X & (perfluoro(propylvinylether)
(PPVE)) ~ & & @ % T % % &% (perfluoro(hexylvinylether)
(PHVE)) ~ & & -2,2- — ¥ % -1,3- = & # & & H
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BREZHEHAOERE - KBIm B E AH120°C2 48 F -
M3 m/minz ik £i8i8— 1208 2 £ M (100% 4 FE & £H)UH
BREBR - 24  BARZA - GEHRRZETHBERILE K
AAE A RNEEAAPETE (AR) S EBHM RS 5 LKL EH
Rz ERBR -

IV ER LT TES Y

F—2HERZEBEHRAALKRTOEEH 6 1H 4 2 R #H
RoWI(—aLEVDFACTFER AR 2 £ B Y > €T A
85:15(VDF:CTFE) A3 0g 2 # Hl 1 E X A BB S H2(— &
# VDFRHFPR 4R &2 £ %4 & § L A 88:12(VDF:HFP))
75 A% 400g DMF ¢ -
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EBEA ISS°CHES-

2. WY HENEBRAFIRAAZESEREE  EFHERK
H—2RBRBR-BREDE -

3. WY HEHMNEBAFL AL ZSERE  EvY SR &
MBAEY—HEAD O AMEBEE - RHEEE - RE
BRAE - RREIE - RHX-_TFRI-_GBEPET)HEHE - R
B_YEBL_BPEN)IBERAERHEX _FHT 6 ((PBT)H
BLAT 2B -

4. Y H AN EBFE1AMEZSRE RF AR
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7. WY HEHNEBAEIRAAMEZXISRE BT ZERB "
BR2A2R 542 HRABLUREC YK ST AL-HEAH ER X —
E-REeY 454K ABERRE)D —HBERZ —
Yo EZ—REY -
8. WP FEHMNEBETRAAEZISER R+ 42T
A fRAMZERL LA HEHEATLESLK]:

S
K;
N\(°
Ry [t £ KX 1]
EPY RL,R, Rs MEA R4, &EBFLEAT— AR F >~ — )&

A2 -—dF A" BRRAXELABRKZIEEX ] AR Rs &7 —
BEFABRRELBERHZEREL -

9. WY HFEHNEBRETAAMAELZSEB A T34 T
dh A B2 ERAEL —BE D C2-THE-2-F 4%
(2-vinyl-2-oxazoline) ~ 2- Z # %X -4- ¥ XK -2- F o o
(2-vinyl-4-methyl-2-oxazoline) ~ 2-Z % % -5-F & -2-5 o o)k ®
(2-vinyl-5-methyl-2-oxazoline) ~ 2- B & % # -2- 5 o o4

(2-isopropenyl-2-oxazoline) ~ 2-& & % X -4-F
(2-isopropenyl-4-methyl-2 -oxazoline)» R 2-% /K% -5-F
# -2-%F o 9k (2-isopropenyl-5-ethyl-2-oxazoline) Ff 48 s X #F

gﬁ_o
10w PHEHNEBEZTRMAZSERB » ROIEAR X
S EZANRLBDERURE) —BERER 2 ARz LE
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/ fo%»*FZﬂ‘(ﬂgg;ﬁ(y)
' BRAE ARENULRHTIELTLRABIERZS
E4 51 wit%H X L -
N PHEAEARIORMEZSRBE AT REH
BT LHABNERURREY —HARERI AR 2R
ELAE OENEELRDIIHSTARABIERZ
S EHRESW%EIS wt % -
R HFEHNRBARTRAMLZSEBE  HYHaH
NEZHTZIARERBAKES —Ead —RE(FEA)AMNH
o BiEs - —SEBEAZER - —FAPOBRLAER - LS
BERAEH - —UHRAER - —S2EF X BT BEAFPERR
—o RS EHRERMAKRZHE
Bo?FEHNEARLI20mE2S BB L PaHRE
(FR)AHEBHEDY —BAD  FEABNHEK T E (methyl
(meth)acrylate) ~ ¥ 3 & ¥ 8 Z & (ethyl(meth)acrylate) ~ F
A & M Bk & B5 (propyl(meth)acrylate) ~ ¥ % & #H &8 iE T &5
(n-butyl(meth)acrylate) ~ F % & % 2 1 T & (s-butyl
PS (meth)acrylate) ~ ¥ 3% & # # 4x T & (t-butyl(meth)
acrylate)~ ¥ & % # & & T & (isobutyl(meth)acrylate)~ ¥ X
7 M & T 85 (hexyl(meth)acrylate) - F A AWM E-2-Z A T &
(2-ethylhexyl(meth)acrylate) ~ ¥ % & X & JE ¥ & (n-octyl
(meth)acrylate) ~ ¥ % & ¥ & £ F & (isooctyl(meth)
acrylate)~ 2-¥ % -2-/ ¥ & * & (n-nonyl(meth)acrylate) -~ ¥
#A & 4 8 B F & (isononyl(meth)acrylate) ~ F & /& ¥ &8 £ %
B& (n-decyl(meth)acrylate) ~ F & & M 8 £ 3% & (isodecyl
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o nS A A

(meth)acrylate) ~ F % & ¥ 8 A # 8 (n-dodecyl(meth)
acrylate)~ ¥ & & ¥ & £ + = &5 (n-tridecyl(meth)acrylate) 3%
B Y & & ¥E E+ wE (n-tetradecyl(meth)acrylate) /7 8 5%,
z#@T -

4w P FEHNEBRIAMEZSRB  AYEEA
TAREBZIREHIEFTFHSTEAS5,000£500,000-

15 P FEANBEBARIRAMEISZEE AT HZAB
BB K %10nmZ 10,000 nm -

16w P HIANEBRIRMAEZSZREBE LV BES ®
155°CREBZIEZE —RERSY ABHBAHIS5°CHRESF
ZHEE_ABREVWAH—RAARESY - — BRI ERS
o AP E) RV KXIERGREAS ' —ATH
(VDF) ~ & T ¥ (VF) ~ W & C % (TFE) ~ X & A %
(hexafluoropropylene (HFP)) -~ £
(chlorotrifluoroethylene (CTFE)) -~

[T
2 =
oo
5 %

(trifluoroethylene) ~ 75 & & T M (hexafluoroisobutylene) ~ &
#. T 3 ¢ % (perfluoro butylethylene) ~ 2 & F # ¢ # # &
(perfluoro (methylvinylether) (PMVE)) ~ & & T %X T # # &
(perfluoro (ethylvinylether) (PEVE)) ~ & & A & T *% 2k &=

=3

(perfluoro (propylvinylether) (PPVE)) 2 & XA H &

(perfluoro (hexylvinylether) (PHVE))~ & #.-2,2-— ¥ % -1,3-
— #, % & /& ¥ (perfluoro-2,2-dimethyl-1,3-dioxol (PDD))’ &
A & R 2-C A £ -4 F X 13- = R &k E
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| r%z‘}]“ E] ‘5 V() 5 100148771 RBIEH
J Tk
. (perfluoro-2-methylene-4 -methyl-1,3-dioxolane (PMD)) 7
MR ZEA -

17w FEHNEBEIEMEZSEE Y BES
155°CREMRZZE—ABRESY XABEBBHISSCRESR
ZHE_REBERA DG LB EZIREY  HHAR
MBRGRLAMIGELASVDFRXVFILRE Y —E 8 d  TFE -
HFP-CTFE-Z A LM -~ A ETH -2 A THA T % PMVE-
PEVE - PPVE * PHVE ~ PDD3t R PMDFf 4 & Z & 4 °
® 1. v HEAKRBLIAMLEZ S B £ ¥ RAM
LB Mz RELRAE BDABRLERHWEARERZEZEASRO0S
wt% £ 50 wt% -
9. FEHMNEBEIEMEZSERE A TBEA
155°CHLERZBE—RBEOM: BB AHISSCRER
ZH B A BERASWXTEETFH LS FEASOE

1,000,000 -
20 P EARBEIRAAAZSIEE A BRA
® 155°CREBZEZE —RBEZRLD ABBAISS°CRES

ZHE_RARBEASH2BEE AHB°CCELTSC:

20w P HEHEBALIAMEZ SR - £ F AMAE
BEEA3umZ50um °

V.o FEANERLEIEAMEZSREE  EFPIHE
BREOAEY —~Hmf HEAdH: —&F  —AHB -
—EAREE  —ARTEE O URERTFAARZIHFGAE -

3.~ #ELSRBZH Kk 0
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HAREGESAHARABIREAYZI —RBEN™ — 4K .
A

WheH—F—RERSY  EBE A 155 °C R &

B AR —FZ_RBREY EBBAH I55°CHREFH2Z —
BERNZEABREL -

2. P HEHNEBME2IAMEXIFT X AP HBARZS
ASAREABMBREOMIEABRGHEBEAAUVAREBRE
Z—HBEaWhEZARLE AV EHEarDEaiEs
FEAREBMIREMR—KB - ®

25w ¥ HEHMNEB R 23AMEZIFTE AR EBR
Z R RE&HF

HEZARY M BT E) A BARE H14EEH
W ERARE - -EERE - ABRE B FHARE - 54
BRE -AH URAREfmafzHa -

260 i PHFAHEEF248mMmEXIF A N EAMESR
BRUORZERLEVALSASARABD RS ZZEBER
% Rad:

ERBHIEARY -

z7w¢m$ﬂ%@%%%m¢zﬁ& S AR
BB R EN2000CHATXZTRETFTEHRI0LE3004 -

8. w P HEHBEAE23EMmEZIFE A FPHALE
BAHISS CREBIUE —RARBERESY S BB BH155 °C
REBXIBE_RBRECUZIEBERO I ELBLER
B 5155 CCREBRZIEE —RBERAY KRB B AB155 °C
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| AEHIUBERAMBA ARG H200°CH R T 2 — &
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. FEHNEBFE28RMAZ X - £+ 5
200°CE R TFTXHAERGKEY —Ead: A FRLAH
(MEK) > =¥ & 7 & 2 (DMF)RX & = ¥ % T & A% (DMAC)#7
AR B -
30w FEANEB R 28AMEZI T E N ERY RK
BRzZhEARHE  Ras:
@ R MIELARY -
3l P HEHBEBARI0OAMLEZI T A L P R BEIH
B8 % N200°CHR A THBET T30 E30, 48 -
R.—FARITHAZFR e P HF EHNEEFI]
E22RF2ZE—HZ S RE -
B.—EARITHEe oY FEANERF3282
RITHEaZFIR -
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