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Schematic diagram of coating process of AgNW/NOA 85  

conductive film

[19]

 



� 5                                   �  ������������������                               �1709� 

������
��

jig�©sbiw�v¾îLjªx_&M¦

z����P����72&gT8W+á�>?@

AV'c}�����«�¬®"��	¼��

¢£�¯�,°7 

Wang r

[20]

x��	
��`�± PVP �>?@

Atuv²�³´�µ¶���>AGH PVP±��

��ú���cWji�&g���	
���LÚ

9 97.5%û�&Û9 204 Ω/sq·�LÚ9 90%û�&

Û9 15.6 Ω/sq7 

���������� 

Xu r

[21]

��mnop�&gx PET M¦z��

���	
��7��@¢¸�9 0.8 µm�Wp��

>AtuvÓNWp��� AgNW �����s

AgNW��¹]Wp�~º� PETM¦z�100 l6

� 4 h�»¼�½¾�¿#p�7N2&g���+�

>A�ø�	
���cWÀÁ>A�ø����\

|�LÚ 83.0%�&Û 4.95 Ω/sq�	
��7Madaria

r

[22]

cWmnop�&�����LÚ 85%�&Û 5 

Ω/sq���	
��7�OPsÂÃ� AgNWtuv

�SÄÅÆÇ� 0.208 mg/mL���cW³r��È

p�s>A~º� PDMS��z�\�s>A��É

Ix PETJ�W���deGH��~ºW+�¨ 27

ÆÊ°�ü��op~ºg���?@>A��	


���Þ�ÑÒ�<=Ty¦J��r� AgNWs- 

FTCF�,°

[23]

7 

�������
�� 

lËiwgâèsM¦lÌxiwtuvá�:

ªûå�Í«��W��W+¿#abxM¦GHt

uv�JÎ�ÏY��?@A	
��7Ð&gT8

ÔUÑÒ����¢£�V¯�4�Ó�,°��

l�JÍ«uøT[ÔW+á��¨Ór

[24]

7 

Pur

[25]

cW�ÕlË����&Û 35 Ω/sq��

LÚ 92%�	
���B¾W+�¨ 3?ß7Ps PET

M¦l�� PDDA Jvá�5 min �Í«��Ö×Ø 

 

 

 

 

 

 

 

 

� 2  ���	
�� 

Fig.2  Schematic diagram of the transfer process
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Fig.3  Schematic diagram of the two step impregnation  

process
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Table 1  Advantages and disadvantages of different film 

forming processes 

Method Advantages Disadvantages 

Meyer bar 

coating 

Easy to operate and change, 

low cost, high precision 

large area coating with 

good distribution 

Easy to agglomerate 

and poor distribution 

uniformity 

Spin coating 

Efficient and fast, high film 

uniformity 

Rough surface and poor 

adhesion 

Spray coating 

Easy to operate, wide range 

of substrates, suitable for 

large-scale production 

Uniformity needs to be 

improved 

Drop coating Simple and fast 

Easy to agglomerate 

and coffee ring effect 

Vacuum 

pumping 

transfer 

Uniform, easy to control 

the  thickness, suitable for 

laboratory operation 

Limited film size, easy 

to introduce defects, 

not suitable for 

industrial applications 

Dip coating Simple and fast Uneven distribution 

Brush 

coating 

Easy to operate 

Non-uniform film 

surface, combined with 

roll-to-roll process for 

large-scale production 

Inkjet 

printing 

Easy to operate, wide 

application range of the 

substrate, no pollution to 

the film during printing 

process 

Not suitable for 

large-scale production 
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Fig.4  Schematic diagram of manufacturing process of SMEs (a); relationship between number of coating layers, holding time and 

transmittance
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Fig.5

 

  Relationship between ultrasonic time and length of silver nanowries (a), as well as length and conductivity (b, c)
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 6  ���������������� SEM�� 

Fig.6  SEM images of untreated network of silver nanowires (a

1

, b

1

), original sample after heating at 200 � for 20 min (a

2

, b

2

), silver 

nanowires network after cleaning (a

3

, b

3

), and cleaned samples treated for 5 s at 25 MPa (a

4

, b

4

)

[41]
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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% (e)
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 8  AZO/AgNWB AZO/AgNW/AZOCD� SEM���EFGHI 

Fig.8   SEM images (a, b) and surface roughness (c, d): (a, c) AZO/AgNW structure and (b, d) AZO/AgNW/AZO structure

[48]

 

 

LiuM

[49]

IC*-./0 30 nm���e��f�

ü0<» 90%�1��51Å¬*®z�
��


��bìí 12.2 Ω/sq�®��5 83.3%�23¸¹�

ef4â*�,��
�g��5� 

Lee M

[50]

UV4\6�ý��G successive 

multistep growth, SMGNIC*¼+�8 400~500 µm�

-.�8 120 µm �ef�Ò��8ù��ef®z

8<» 85%~90%��7�b5 18~19 Ω/sq�23
�

g�¸¹��()âã*+�
�g���8�ì�

� 9%a*g�() SEMZ8� 

4  ������ 

AgNWs-FTCFPÒ9:������¹;R¡V

Á RFIDJ<=��>JPCB?C�@AJOLEDJ


�BC×MDE���FG�¸H��|��¡VÁ

A6�ÎFDE�I× AgNWs-FTCFJ������

RB����Ëc�KLMN¢���¤g���J


�.O�PJ�Q¶RS��áKL�5*s��

T¸e��f��®z�
��¡VU�����

�� 2V�WTHAXú�ñ°¤G1NwYZ[>a�

AgNW/0�Á 20 nm]�g¹a�<�®���� 

 

 

 

 

 

 

 

 

 

 

 

 

 9  �$%�)*+, SEM��

 

Fig.9  SEM image of silver nanowire conductive film
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Review of Silver Nanowire Based Transparent Conductive Film 
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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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