Ea8 ESH
2019 4 5H

WAERMBIS IR

RARE METAL MATERIALS AND ENGINEERING May 2019

Vol.48, No.5

IRWARGEIERSEFRM R TR

W 2, BRSO EC IHE? FaF
(1. FRHEERS, T)I ¥ 610054)
Q. BRI LR, AR il 528402)

OE. BE T AW B AR A TS T S, AR SRR AS R LR B T A SR T AR R
o HorP B W] A AR N 1 AR A AR 2 — DO EEERIRIT AT I o A% 5T I AL A B A DR S B 22 5
i) R PR T AESR PR SR OE T N T RAOKR TR SR RN E R TR B i A A B
—E B PR SERS RL, BOA N R S B R R B T AR B W R AR A SO T RPIR L EE Y] S
WL A R BE Rk 26 7 . DU IR A AMR AR e BB W] 3 it LT ST e, IR0 R SR e Jee 75 1) it AT T R 22

KHEIE: AKELk; YEW SRR HK; HE
FEESES: TB43 XHERARIRAG: A

XEHS: 1002-185X(2019)05-1707-10

EALPY (indium tin oxide, ITO) % W] 5 H i I
(transparent conductive film, TCF) X H: & 47 1 5 H
REAF N T 32 B HY, AFREAG HL 17 it ke A ) 4 3k
Jil R g, ITO T AN Re 2 AT K, e
PEiE W] S L (flexible transparent conductive film,
FTCF) AT 3 T Bkl 2 (1 567 .

VE R —4E S HARL, HRAKZ (silver nanowires, AgNWs)
BHARR R LER AL R PR s Ge, DUARZIKEL
R ) T HL P 2 AT AL - Lk T DG PRI 32
P, DRI Sy AT AT B3R ITO ) FTCE AR,
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Fea, LhanE g5 0k 22 . HRR A O =,
FaOE Ve 22 5 3 A 0 S 5 M 22 4 ) JL

BT, WYKL EETEE N S R E 2N T
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JIEL 1) F, S e g 9 JIBE L 5 R O PR A5 0t /N R

B 7 B ) E G AT B, v i 1 25 R A

(Haze value) 2 — R FEE 4565, JUHZEAEZE G
PRAER R, e SO R AR

x100% (C))

:ll/om) 3)

Haze =

ufs + djfs

Hrh, @y RORIE R HUN G, @y F7m 1E 11 AR HUN O .
ZEARE TEHUN Ot & 1 T i R R, R
5 1190 25 PS5 AL 0T I S0 (6 38 5 R0 2 AR IR BERT,  IX gk
A H 3 WY T PR I PPt AN DL ) R, 0 0K e ) B
L HEA 38 AR TR RS B2 P 1

3 PR JIBE ) 8 ) P e R TR R A R
WOE B AR . Jia U T YN
(non-uniformity factor, NUF) ¥l 5 ri i 5y FH
AR ZE, AL I 1 ) 1 .

\/Z (R - R)? (5)

o, Dy b 59’]"%[ R AR 43 53 g il
(¥ 75 BELAEL AN BT A3 D R R AR P B . 4R, NUF o),
SR ) ENEE RGPy S NP SO K G S

2 ERSRERNHERE

375 U R I A% T B R ARG R R A K
Sl AR K PG B & 3 AN AR, H AT
AgNWs-FTCF il £ 3= 22 2% AgNWs DL 1 g X
OIBAE T, RIS eI ERIA . W
WL ELASIhIETE . RMIERURIR LT IS R gk
3 WOBOR AT AE R HE A b e
2.1 BEREEE

G HR AR AR ) F 1 HR B B4 A0 e i B EAT R AT 1)
JiiE e B SR A OO AR AT R g, AR AT )
FH A R A0 o AP E T 5, ) AR e,
HBSOARBAG,  n I e FER AT B kG B A A T
{H PRI HR M A AT MRS, BREUZ (W) 25 2y Bk B U A WA
BRI S KA, A,

Chiang £“4]HWI%HT%%MD VW rh AT
FEACELS, 76 90 CRyn#AR bR A R U AT IR
%, # 2.5 mg/mL G4 KALZE 7 BORE o v ST 2
BRI b, 1530 777 20 Q/sq, EGH 94%
(032 W1 3 LR R o S0 UF I, 38 42 A Ik 110 T
S AgNWs [RIEASHES,  HJ7 BHANIZE G A48 T b

EHESI AgNWs. Jia 25U R RIR (10 0775, 78
BN & T BN 35 Q/sq, EHEKEIA
95.5%I1) T HL I, 25 R B AR LA L S
InFATT AR AE R A A T 6.7%.
2.2 IE&E

TV RV 2 H R U AT AR FH IR AT WL AR BRI E e e
BHF I 7k o vk a4 A e TR RS P R 47 A
JEERE . TR A T 3 4], (R R A A,
H SRR A I 4f

Chen % U'SV3@ 1 Jig ¥k i 48 PET 3 fiiE 1= & A
3 mg/mL AR GIK L, 90 C N 10 min, JfLA
AR TR 77 2K 7 18 3 1 e A A A B i R A2 AR B R A 3
AgNW/ZnO S HL# I, 180 'C F#ULH 20 min 5, &
HLIBE 5 BEAK 25 9 Q/fsq, 3B LR K 92%. Chen 2517150 %f
BYRSOK PET L EAT AL BE, i ILRAS 26k MG, @it
eI T, WIKCHE AgNW & f1 PEDOT:PSS i
EWI A AR B, 120 °C R 14 20 min 5315
4 W, JE W] T PEDOT:PSS Ji 2 g 5 &k #2 &
AgNW-TCFs 7556 HL B & N AR E . Xia 2500
W v i 7 RAELST TiO, KW AL B PET i
Llgs 7, JOEEFE RIS 90.2%, J7FH 125
Q/sq, 25l 512 J5 )5 J7 AT G W AR A .
2.3 WBuRZE

W YRVE TR FH A . WA A S . MR I ] i
IR EE . I [A) S5k P i 8 2 (0 JR R, BRAE DT (8, AR
MG RIE ), & A KRR ™, B ARG (4 3 H
s, (R S A R

Kang 25050 3 w534 (10977 15, B AR 98 K 2k ik N 78
HEOLHAE NOA 85 ) PET #ifii I, mezh##il# T
AgNW/NOA 85 H& R FHIH I, J7FH 109 Q/sq, i%E
H6H 91.7%. HiRAid w1,

UV light
Spray gun
T
Substrate =t
NOA 85 casting Curing Spray-deposition of AgNWs

A S,
1 ot
e e (
-

Roll pressing AgNW/NOV 85 composite film

1 AgNW/NOA 85 5 At iy A i F 7 i ¥l
Fig.1 Schematic diagram of coating process of AgNW/NOA 85

conductive film!"”
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2.4 HRE

TERE,  BIDRE B R AT IR TR V& 78 H AR
b RS R T WO R AR T, EgK
Lo RAEBE, TG R IUMEERR N, 3 B0
Koz 25 m .

Wang 2500 1 4% S WU BT & PVP (AR 4K
2 WO R SLIE T B0, AR R T PVP & i 2
FRAG, ARG R IR U7 A B 0 5 I O
H97.5%I, JBH N 204 Q/sq: EICE N 90%I, 7
FH4 15.6 Q/sq.
2.5 IMIEFREE

Xu ZEPUR ] BL IS 1) J7 5 4E PET 4 Ll 4%
TE M I . R AR LAE R 0.8 pm R SR RS
B WO AT IS U8, 193] AgNW B, K5 ¥
AgNW 3% 417 1 8 B % 21 PET 41K F, 100 Chn
Weah, AR ER)G LBRIEM . DL AR T AR
REGWRIE I SRS, W R RIE, 58T
KiBHH 83.0%, J7FH 4.95 Q/sq 1S HL#i I . Madaria
25205 ok B i 10 5 S 46 T IE LR 85%, B S
Q/sq (17375 W 3 F I o L3 S g I SR 1K) AgNW 43 I
F SRR E] 0.208 mg/mL, 4R 5 it BH AR A AL 4
JEMOR R B B PDMS B2 b, 555 B R 4 I 2 0t
FULE PET R4 I A B 1) B B 3 1, JLHE RS G R an 1) 2.
AR AL R R RS VA% T AR IE W S
M, RV THM R LR T 255 AgNWs-
FTCF {52011,
2.6 RimigtiE

BBRATVE S Fa AT R AR WA 2 o, —
SE I TG HCH 80 T Ml R 2 B ik B A Aeh i 2 1 4y
ORI ), TSR oK 4 W . % 7 VR
fa PR, AR ) 1k 5 2 B 2 R D 2R IR s,
BT RS B b B v ) 3 g 3R A,

Pu &5t — R L SRS I 35 Qfsq, 1B
e 92% 1) 5 H L, HAAGE R an 18] 3 o 586 PET
W EE N E] PDDA ##H, 5 min JEECH, HAEAAWR

PDMS stamp

AAQO Menbrane

K2 HBpdirsE

Fig.2 Schematic diagram of the transfer process™™

K3 BRBEAE R EE

Fig.3 Schematic diagram of the two step impregnation

pI‘OCESS[ZS]

Ty ARG IR B UK H LR N H 28 43 B LA 42 o 3
JE, WO R AT, B S AT IR 90° BEAT Ik
B, fJafE 80 'C R m#A 5h, 20 MPa il 10 s.
2.7 Rli&x

il A2 i FH el Bl 5 T A Ao B DRl kv
WA 7. %7 L ARES AT, W 5ENET
S, SEILORIIREAE P . Lim 22O R 1 2
TE T SR /K AL LK) PET 4 i b il 46 T 4K 28 5 i
JE . % T B 38.7 Q/sq, BEGH 87.62%, HEAR
U RPIVE . Kang ZP7R A RIMRIEAE PET 4K B4
TJ7FH 26.4 Q/sq, BEHK 81.8%, IR IFHIZRME
17 W L
2.8 MAERENGIE

g IR NP e L SE A NE R & R Y S 1 )
ENAE AT I E oK T B S s B8] 58 RIS 1) 7 25 o A% V25 1
BATTAT, EEME )T, AR ik RN 23 ) e
A5, (HALEFTENRE 1B 2%

Finn 258160 4 g kAR 2k S 880K, SR WS84T ED
175 AL PET A& BFTEDER %, #RITT 4TED L2040}
B L B 9 5 1

R A 2 8 3k A [ () s 5 i) 4% 7 1k Rt R
) AgNWs-FTCF, REFPJ7 &G KR, SEbr B 2
AR S0 75 RGPS MU v, R 1 R4S T &k
JE T2 S .

3 KRG ETHIE RS BERARHERE

T AR R K 2 0B W] T R T B
Jetk, BEEN AT KR AR, ARSI T AR
DAl 20 3 F v TR B A R, AN IR SR 3 R
P fig -
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Table 1  Advantages and disadvantages of different film
forming processes
Method Advantages Disadvantages
Easy to opere}te and c.hz.mge, Easy to agglomerate
Meyer bar  low cost, high precision TR
. . . and poor distribution
coating large area coating with uniformit
good distribution Y
. . Efficient and fast, high film Rough surface and poor
Spin coating

uniformity adhesion
Easy to operate, wide range
Spray coating of substrates, suitable for

large-scale production

Uniformity needs to be
improved

Easy to agglomerate
and coffee ring effect
Limited film size, easy

Drop coating Simple and fast

Vacuum Uniform, easy to control .

. . . to introduce defects,
pumping the thickness, suitable for not suitable for
transfer laboratory operation

industrial applications

Dip coating Simple and fast Uneven distribution

Non-uniform film

Brush surface, combined with
Easy to operate

coating roll-to-roll process for
large-scale production
Easy to operate, wide
Inkjet application range qf the Not suitable for
L substrate, no pollution to .
printing large-scale production

the film during printing
process

3.1 BXE

FOGVERIE I R — TR SR, Y
JEFEN T NPOCBACK, WA D 50 e g ol
h TR E e, EEMWCLE 3 S

(1) B EA K

Jeb JECAA L T S R IS PR G R B . Jiang S
5 RN & T 2 A M IRIUE PET 41, B K
iR i) 77 ok AgNW R NS B IR T, 78R DU IR & 4
Aob I E AR SR S TR Rk, I T A A R T
19 2 2 G

(2) BEER%& SR

WYKL K, HARMEKA LA EZENSH
T (1732 6k

YRR L 1K LA, T Al K B 2 5 0L T 28 T
SR 1 K R fid R /D, gl K AR 2k 5 L R4 1) 5 LR
JIHsE, E AP Araki PSR- 2 o0k
VO S A S I T R S A T B KK A
230 um, 4291 nm KRR . KA ZA R
B L E A 3.4%~1.6%, J7 PN 24~
109 Q/sq, EWEN 94%~97%. R A AHMAT
i 5 AR B (R 45 A, R R R ) 2% 11 328 W LA g B m ik
19 Q/sq, FENFH 80%, LLIHFHARLL 6 MR .

Bergin 245 45 5000 5 FS BIE T T 99 K 2
(1R A7 0T S LA R PR S WA SR B, AR B D B — e

TSR, AL A KT 20 nm I, AgNW [ F {2
K, MEE M. AgNW EA2/N T 20 nm IS 12
HILAH R a3 X UL AgNW  FLAR JE AR & g i
o HA™ AgNW ELA2/NT 20 nm I, AgNW 41
AR LR EDS . BRI, HEre R SOk E
KA L 42/ T 20 nm ) AgNWs-TCF . Ahn %50
T R BORAT I 7 VK 5 mg/mL AR 4 K £ S TR )
ORI AT b, AR EE Y 600 #1080 1)
AgNW il % S HUE I, B9 T 5 BERTE Y 2 22 (0] (1)
KAEMAHIE T2

yHi S o 3 2 AR S I R 07 O 3 DDA OGS
Leem 250450 T e v 10 5 vk 4638 W0 S el i B, SFF
FT R (1000~5000 r/min) X 8 [ 37 % 2 1) 5%
W) o 22t AT iy I, A 7K M T ) 2 6 R PRI
M A 75 T 8 103 D6 28 T o S50 P BT A 1 A
500~800 nm KB H A, EHHI T 88%, WK
LIS R TR 10 A B AR M AE AR A A % T e

(3) Va2 S gt

JCAE Pl A 5T b AR 36 5053 O 2 70 5 1t b Bl B
MNIAS A3 T2 63 T R o b BRI 1 S i 2%, )
KA B T T 0 IR 5 ) —— R 2 4
(moth-eye nanostructure). X5 #) K 2 A V£ I
WOKRGLI MR, W LA™ ARG IO, b TG R
Zhang 25ER F 250G RAMK K BN (roll-to-roll
ultraviolet nanoimprint lithography, R2R UV-NIL) 7t
PET #f ik EAHI/E T 2 40 2K e i R 204 375 1 5 vl 3 JE
(AgNWs-Moth eye TCEs, SMEs), HilFiui 4a.
#£ PET 4% 15— L R2R UV-NIL 1) 77 =X il 417 i AR 7
gERY, ARSI T M AR A AR A oK 2 . 2R
R, RHZ&50)5, PET #1KIE R i 88% LT
93%, MBI HEM 81.3% LTHE 86%, H. i JFH
AR . A, SRR AT T R 2 B s ) IR
I 1] 55 R R R, A& 4b.
3.2 A

Bid PO IR I M gk £ 1 B AR B Tk T
Hepf 0 P38 B AR, SR TG 1 ER R U R
TR, AR FRTE A RN, B gk
LT SR NTIMPE TSR, HEKEL
SR SR > FE 2 M 3R . Sorel 2507 R HE R 7
A () Tl B 2 W 2R ST B K AN ] PR R 2k, 4k i BFF 9
T AR B AL e i 3 H R PR R . SIEEG S5 ] S .
PRI ARG, KRR, R REK, Sk
i o 7 I ) S5 B DL R 98 R Loer ™™, R4 K
g g, Sorel 5 KNI L SR 5 KERIEL, 1A
JELAERTE X ope, Bo<L(a=1.46)P%),
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Mayer rod
coating
90( 90 b
85k - K —e—5 MPa
L S 88f —=— 10 MPa
80 g —4— 15MPa
3 ol 2
Q - vy
27y <
E 70t g
a | —— 550 nm E’
E 65F —4—940 nm 2
L —=—365nm E
60
55 1 1 1 1 1 1 L 1 L 1 L 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 0 10 20 30 40 50

Number of Coating Layers

Time/s

4 SMEs HlffF il FEon B RIRE R PRI I 1] 55386 5 R R

Fig.4 Schematic diagram of manufacturing process of SMEs (a); relationship between number of coating layers, holding time and
transmittance™" (b)
€ . T il 647 T I 157 T T — T T T T
5‘ 451* | o a| _ 54 B @ b ¢ c
= .._“‘.\ '.E 4 "'_,. % H ".‘E &1
ED 34 -0.34 e 19 ,] % 1 E10] @ @ @ @ @
=P u 1= @@ E &
© - X 24 e 6 il ”
= | BN ~ -
= -® | = g 4 * ] 3 5] ]
S A N 8
5 11 "y S + % 2 3 s
= . e 11l ‘ \ G U 01 : R
1 10 1 2 3.4 56 1 2 3 4 56
Ultrasonic Time, t/h Mean Wire Length, L/pm Mean Wire Length, L/pm
5 EARNESREKERN R LAKES SREM KR
Fig.5 Relationship between ultrasonic time and length of silver nanowries (a), as well as length and conductivity (b, ¢)*”

AR 2 T P i el BEL B2 B P B L B A 2200, [
W, AN T I AR (A B DAk D i R, 3 n] DA
Tk AR 2 1] () B i BELR AR — U4 iy 5 L RS 5 L

W PR AE AR ZR R 1Y) PVP AR N 42k )2, BAG T4 5
R AR, e TP, Bk PVP 4k T
AT 200 o AT 9 FEE 7 BFL o 308 5 m SR T V9 e 48 512 I — T
Ak BRI A B

Wang 251O0R F WA B R V¥ PVP 462k )2 R
1 13.19 nm ¥k /> F 0.96 nm, 77 FH 4351 24 15 F11204 Q/sq
R AR S 5375 ' 32 3 )35 31 90% A1 97.5% .

Tokuno 25 1173 5 Il #v 4k ¥ A0 JK ) 4b FE 4 38
AgNWs-FTCF [l i Pl . K 6a, 1 6b, N JEIHI

AgNW L%, 4770 6.9X 10° Q/sq. M af
LA H, 9K T N % 2 [RIE TR AR PVP, #
2 A A S B9S2 . 200 CndA 20 min BUJE, &
6a, Fl 6b, iz, WLLE W, #45r PVP # 2BR, 4K
LRl AL, P TTBHEE R 9.5 Q/sq, Mz Ih]
RO, M2, RMEEIRKRZAREY, &
T A0 0 IS IR . MIE] 6a; F1 6bs T LU
2B TR AN LG T T AY) 2% B A 2k A 1 ik R I
PVP, (HARZ 2 [k 59+, FHTTH 1.8 X
10* Q/sq. WEVEIGHIRE S AE 25 MPa RALHE 5 s 5,
Kl 6ay A1 6by 7, HY LR IR] PR HE A fBl IR AE k2, B4k
Z RTINS, P TP R 2 8.6 Q/sq.
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e 500 nm

6 ARACHL LA G A AP 2 M 45 SEM A

Fig.6 SEM images of untreated network of silver nanowires (ai, b;), original sample after heating at 200 ‘C for 20 min (a,, by), silver

nanowires network after cleaning (as, bs), and cleaned samples treated for 5 s at 25 MPa (a4, b4

e Sl ANART LA i B ) 3 L, O RE Y s
JEE 5 Rt I RN B B D) —T7 1, ANk B IR
A5 JE AR, WO T ORER R A e R, T ROGRE
A e, W POE TR my, A Y I AR AR 5
J—Jim, AEEEAE CREY. B Al
S, DRI A JEE AN 2 B 40K o T 212U AR ) o J3E 1) v
S KOG Chigh-intensity pulsed light, HIPL) J& 5}
AgNW I, bk FE S 8] [ 72 5 50 ps, £ T ko
o ST R .

R 24 3 T S AN R S M AR LB ) — R LR 3R
Kim 25 ZUK AR AT A4 b B, SRR, &
KA S8 T A 2 PR AR R T PR AR, AF Y Ak L i i
BN, B R I 25 52 BT A B T i R R B
WK 7a~7c Pron. ek tTik, A1l DBU
(1,8-diazabicyclo[5,4,0]Jundec-7-ene) X} AgNW 4T
o2z b3, SEEG R, DBU RS A 2 s 4R 2k i 3 K,
I HAP R 2R d AT BA W K 7d. K 7e /T LUE H,
BE DBU Kb BEIS ] (1380, 7 AN N o AT
RN RT FH BAT S it o -

N N
+ Ag,0 —> /j +  2Ag
X N
” T
o

Tang I 56 4T E1JS e &l (1) & )2 07 ikl 4 T
E T AR, JFERIT T ATV RECS e R b )

41
)[ ]

BHFRIKR, B4 4N 90 C R4 5 min. LK
RN, BEEFTENZEB N, RN, KK
AR MATEZHOA R 14 JZ0, S FRIA B
fEMH 4.8 pQ-em, Jf HAR/KLE PET 1) F 18 & ik
3 94.5%,

H T B b RS T 8 G A AR R, RRE
MR R ANKR L S AL R R A, DU & 5 L
FOGHERE, WHMEIEIRAOKE . A EE. SR
YRS B ALY . R R AE R R
JB5, WEn] LA 5 AgNW TR B S ik, SOn] BLAY
FIAR 2 15 55 e 1) B 0 2% fd 398 5 967 K 5 4 i 1) R o
P, LA 1k 5 AT I B 7

Lee “Z5MWIR A RIR I 77 VE4E PET A E#l& T
PEDOT:PSS X[ /& 4" (1) 8 £& v i i 4%, 7 BHAK &2
13.96 Q/sq, 6% 80.48%. Sohn ZEUSIFI ] AgNW Al
BB R A BRI ELE % T E AR SR, T
ANFAHB IR (plp, p/n, n/p, n/n) R4 8800 0 5 A
JRE IR R o SO UE I, X RS ' % B A I 5 i )
AN, STV LLA AR S R ek, H
p/p B (B4R HNOy) X35 42 48 i 3 i IR
PEfEm B . AgNW-p/p BB BIGH S
OB 7 BHLIZC I I T AgNW [ AT AgNW- A7 55 0 T
HFEATT B RTINS 3B A e AgNW I, (HAH L
TS AT B, AR I AR AN A 5 5 v 5
e R N 0.5%),
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Pristine AgNWs

Sheet Resistance/Q-(sq)

100 nm

‘NH3 180 s

20 nm

1600

1400
1200 | NH treatment

1000
800 r
600
400

L]

200 | ’——/

0 30 60 90 120 150 180
Time/s

) 02% e
5
g 1200
3
g
Z 800
23
I~
B
= 400
]
0 1 1 1 - 1
0 30 s 1 min 1h

Time

K7 JRane: SEM [T, aAb PN A ST IR R, ARG EES SEM T, DBU AR 1 h HEZJES, ML S &

4 0.2% DBU &b FH i i) 15 7 BHL ) ¢ &

Fig.7 SEM image of original AgNWs (a), the relationship between ammonia treatment time and AgNWs sheet resistance (b), SEM image

of AgNWs’ morphology after ammonia treatment (c), morphology of AgNWs after DBU treatment for 1 h (d), and the relationship

between DBU treatment time and resistance when the solid content is 0.2% (¢)!**!

HRAK G PRI W 3 v I 5 2R M BRI I B
P i L T A DG B D 2R . Ting SEUTVR) T M uE S
(175154 PET #1IK BT AgNW 55 40K 5 1R
G, SR, U7 BRAEAE 20.9 2 53.9 Q/sq 2
[Ny, 52 G Wi FBEOEE S 2 [ 0 84% % 91%, - H Ik
BB s Tt R AN AN TT LA A 0K 3 3 1 (R R RS 32, o
DA 24 B v 5 PRI 5 e JE 2 1) ) B

JHEJIE %) 2 [0 RFLR 8 2 5 o e — 20 W 1 DG Bk
M, BEEEZRAMHE T K EA SRR W RN
BWFRE, —EH & EAERNERAKL: —25IAR
B R

Huang 25U80E PI A L% T AZO/AgNW/
AZO 45k, o AZO B AR AAGEE  SEIRAIE I, 250 °C
Nn# 1 h s, AR RO MR R, T
PH AR /N T 10%, BT BHAC A 8.6 Q/sq, fH R
BEIHENA 74.4%. B 8 44T AZO/AgNW 25K FI
AZO/AgNW/AZO Z5 Rt i, W Ehn] DL 2 F
i, AZO/AgNW/AZO 456 il 35 BRAIG T 3 165 3 1 1
REFEHE

B B K HE 2 1 A R A A S H R % Ml R K
A TR/ DT a2 38 AR ARG 5 L R S T R S
R
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SHinm

0.0nm

500 nm

Kl 8 AZO/AgNW Fl AZO/AgNW/AZO %5 K1) SEM I F K 3% T KRS F
Fig.8  SEM images (a, b) and surface roughness (c, d): (a, ¢) AZO/AgNW structure and (b, d) AZO/AgNW/AZO structure!**!
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Fig.9 SEM image of silver nanowire conductive film
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Review of Silver Nanowire Based Transparent Conductive Film

Yang Xing', Du Dexi', Xie Hui’, Wang Yuehui®, Li Jingze'
(1. University of Electronic Science and Technology of China, Chengdu 610054, China)
2. Zhongshan Institute, University of Electronic Science and Technology of China, Zhongshan 528402, China)
g

Abstract: Along with the miniaturization and portability of the electronic products, preparation of thin film electronic devices on a flexible
substrate has attracted more and more attention. The flexible transparent conductive film as a necessary component of electronic device has
become an important research direction. The traditional materials of indium tin oxide restrict the applications in flexible devices due to
their poor flexibility. Silver nanowire has many characteristics such as excellent thermal conductivity, good mechanical stability,
acceptable price and its oxide still has certain conductivity. So it is considered to be the most promising alternative to indium tin oxide for
the next generation of flexible transparent conductive materials. This paper introduces the related theory of transparent conductive film and
preparation methods, as well as the research progress of silver nanowires based transparent conductive films, and prospects the future
development.

Key words: silver nanowires; flexible transparent conductive film; fabrication; progress
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