
� 48�    � 10�                                   ��������	                               Vol.48, No.10 

2019�      10�                        RARE METAL MATERIALS AND ENGINEERING                     October 2019 

 

�����2018-10-14 

���	����	
��

51771084�����
���
2016DC032� 


����������1993 ���������� �!"
�#�$�%��� �� 650000�&'(0871-68329378�E-mail: 

1220341000@qq.com 

 

��������	
��
���� 

 

���

1

����

1

��	


1

���


2

����

2

 

(1. ���� ���� �� 650093) 

(2. ��)
*+,- .)
*/0123�4��56789��� �� 650106) 

 

�  ��&:;"<=>?@ABCDEFG!"�HIJ2KLMN&OPQRSTUVWXYZ[M\] LED^�

_Z`abcdefg7hPQ#EijkDlmnoR&nopEnoqArsMctuvDw2xyz{|/}

~���p����J2Kbcde&:;"�MVE@AD�3+,��z�K���&:;"VE��D���

���~(�1������R�G���Z[��������D ¡�&:;"VE@AD��¢�2�£¤¥¦�

���§¨Z[§¨noFG©@ª«�¬PQ#Eijk ¡MVE`­£¤EFG!"¢�3��ª«����D

FG®JZ[¯#�°��±0 ¡²³´0VE����µ&:;"VE@AD��zq�¶·���#����

�M&:;"VE@AD¸�f¦�¹~�ºz 

����&:;"¢���¢����¢VE@A 

�������TG146.3

+

2¢TB383        ���� �A        �!"��1002-185X(2019)10-3394-07 

 

���������	
���
������

�������������� !"��#$%&

'(��)*+,-./0��1� ���1�(

2�34�56�� �7
89:;�<�#=	


�>(2�?@ABC� DEF#GHI:JK

�L#M1�NOPQCRF��1SDT#UV�

�W�XY

[1-8]

Z[�SD\]�^_I`abcd�

aefgh�Ri&jk*lSDHImnopqr

Isat��u#1�vwx�1yz�r{�|p

qrI�r{7
t�,Fr{}~0�u��1� 

��

[9-11]

Z���IF#��HI�������w�

[��7�
���I�u����J��\�SD�

��u��B�|�Fu#�8����������

HI ��¡¢£�7�
���Iu#�8��¤

¥Z¦§¨�©ª«�¬©ªUF­®#��HI��

m�t�¯��&'"°±²�³��#�

[12-19]

Z 

Asoror ´

[17]

³µ¶«©ª·¸�7¹º»���

}b©ª«·¸34�¼½�F 200 ¾J<¿R¶©

ª«·¸ÀÁ"¥Â]{¹ººÃ�ÄÅT�  #

GÆdÇ�ÈÉ�ÊËLÌpºÍZLi ´

[18]

�R 10

� 50 nm«·¸ÎÍ¹º�ÏÐÎÑÒºÓ�NÔÓ

¸C¯�jÁ"ÕÓ�Öx×"Øam���ÕÓÙ

aÚ	�Ó��ÛÜ¶©ª«¹º��ÓÝÞß�u

���Là}á�8âãä�å@æ¹ººÃ���

u#1�����1fyzæwB�Z 

¬©ªUF*ç�:saX��u#1�¿èé

ê��ëáì¬©ªU�#u1�x 3000 W/m·K

[20]

Z

¬©ªU�íî°u#ïI­®���IÅ��}ð

ñ¬©ªUFòÍóÆd0��L ��m�~
�

K�`$´ôõöb�I�u#��K;8��òÍ

ó÷d0ø2dù�ú 1%~16.7% �¬©ªU�u#

1û° 0.46~4.87 W/m·KZ¬©ªUïüý���I0

þR������ �$UÀ{�u��#��J�

Fd�<	
��´
­¶¬©ªU�ßu#���

��

[20-25]

Z�bJ:����J�}J� 2 ��¡K

����I�u#����1�����¬©ªU��

ºÃ��}UÀïü ���Í��¿R#$��¬

©ªUç��M[��°����À#���K a

M��!

[26,27]

o�2�©ª«"#�¬©ªU�«$%

E�}�7¹º&ÍÃÈ'(u#ºÃ�)*¶��

>À�+�Là�¿R¶� T#G>À�M�#[

u�ÇR,-��ïI.2�ß�u#���¯@a

M/K����I�u#1

[28-32]

Z 

012º¶¦§¨©ª«�¬©ªU�wx�7



� 10�                                ���»(bcde&:;"MVE@A+,��                           ¼3395¼ 

�
���IK;u#���3�³µ¯���4¶

5¨K;���Iu#�������Z 

���������	
��
�����

����

©ª«K����Iu#��6BaJ� 2 ��

���1�©ª«�34M�¿R¶�7¹º»���

���7­"#��HI��wB�

[33-35]

o�2�©ª

«�7¹º�J¿Rp7-p7&Í]{���890

dp7ºÃ:�(;< 1 =>)�<��?)*�@�

¶�����Là�K�¶¹ººÃ�u#���Ä

Åp7&Í]{�A��fyzF�7��BC�D

�B�

[36,37]

Z 

������������

��

�	
��
����������

�� 

Yu ´

[33]

�}¼½EF«�òGHFI�-J­

®¶¸K�L° 20 30� 100 nm�«·¸�³µ·

¸34M�J�¹º7
b©ª«¹ººÃ�ãäZ

�LC 3O¸K�©ª«��15%�M$�ú��Ä�

NOFPQRS}�TU:��V0WXYF 30 MPa

Z[�´\�¹º 30 min­]Z³µ�R�30 nm«

�F�x 150 ¾ 100 nm «�F�x 200 ¾�¹º

8�#Z"^�#ZYTÆ_`a�\Z20 nm «�

F 200 ¾#Z¹ºTT ��À±×t�b��;7

ý 250 ¾#Z¹ºÁ"�	¹ºcdTTÆdÚ	

]{�sat��#��6x 2.0 mm

2

·K/W�Z³µ�

R���«·¸34(��¹º7
@��<�ºÃ

�?(á�e��#�(�Z 

Yan ´

[34]

³µ¶FfF-�gVh�iw©ª«

��TÆ_¹º­®jklmX^ÓdU�IGBT�.

/ZnoVhb©ª«�¹ººÃu#��sapB

ãä�Vh0�g�q¯aró��s�aâx«·

¸>À�¹ºËL�q¯«�F�7¹º}~0&Í

]{�|ÄÅ�t"TÆ_g
�g
T��u©ª

«�ËL¯@@�¹ºcTTÆ_>À�ºÍvZl 

 

 

 

 

 

 

 

 

½ 1  bc�����¾�¿À½ 

Fig.1  Mechanism of low-temperature sintered nano silver 
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½ 2  ¥¦�ÂÃ��ÄÅG SEM½ 

Fig.2  SEM image of cross-section of copper nanowires aligned 

vertically 
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½ 3  ���ª«����¿À½(Ag-MWCNT) 

Fig.3  Schematic diagram of nano Ag decorated MWCNTs 

(Ag-MWCNT) 

10 µm 
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Fig.4  SEM image of nAg-MWNTs bridging Ag-flake islands in 

the epoxy (a) and TEM image of the interface between Ag 

flakes and nAg-MWNTs (b) 
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Abstract: Electronic paste is an excellent thermal interface material (TIM), which is widely used in ultra-high speed computer chips, power 

semiconductor devices and LED, and it can achieve mechanical connection, electric connection and thermal connection between chip and heat sink 

by low temperature curing process, which can satisfy the application requirements and service conditions at high temperature. This paper reviewed 

the recent development of nano silver and carbon nanotubes application in low temperature curing electronic paste. Based on the influence on 

thermal conductivity structure of silver nanoparticles and carbon nanotubes, we separately presented: (1) the influence of the size of nano silver, 

surface coated agent and twins growth mode on the thermal conductivity in electronic paste; (2) the vertically aligned carbon nanotubes are prepared 

and the joint interface are modified and decorated, and TIM is prepared to form high thermal conduction path by connecting chip and heat 

sink; (3) the interface influence of silver nanoparticles decorated carbon nanotubes and the effect of silver powder to prepare three-dimensional 

composite thermal conductive structure by sintered bonding on enhancing the thermal conductivity of electronic paste. Finally, we expressed the 

expectation for nano silver and carbon nanotubes application in improving the thermal conductivity of the electronic paste in the future. 

Key words: electronic paste; silver nanoparticles; carbon nanotubes; thermal conductivity 
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