:Zn0/Cu 08089
:1001-9731(2016)08-08089-05
Zn0/Cu ’
b 9 9
( , 214122)
: Cu ZnO/Cu ,
(AFMD ) o
., ZnO Cu PET Cu . ; Cu
, ZnO , Zn0O/Cu ., ZnO
20 min ; ZnO , Cu , Zn0O/
Cu . 56 dB,
;Zn0O/Cu ;Cu ; (AFM);
TS176.5 1A DOI:10.3969/j.issn.1001—9731.2016.08.015
0 1
1.1
’ 1.1.1
° ( ,
’ ° 500 g/m?); 99.999 %
’ 99.999 % .
[1]
’ ’ ° p 1.1.2
° JZCK-420B (
€ R ), 13.56 MHz.
° - 400 W, 500 W;S-4800
N g € [ X (EDX) ( ) SZT-2A
’ ’ ’ ( )38573ES
' ’ ( )3 _CSPM4000
. ’ (AFM) ( ) o
’ ’ ’ 1.2
° 1.2.1
PET 115 mm,
’ 12 mm , ( )
’ 1:1 40 min,
, Zn0O 60 °C
’ ’ 1.2.2
Cu Zn0O o
Zn0O/Cu , . 70
. ZnO Cu
o 80 mm,
* (BY2014023-23)
:2015-09-23 :2015-12-18 ,E-mail: zh3212@vip.sina.com

(1991—),

s ’


zhk
铅笔

zhk
铅笔


08090 2016 8 (47
, Cu SZT-2A
100 r/min . Cu ZnO ( : 23 C,
5.0X 107" Pa, 65%0) ; 8573ES
(99.999%) , 18 mL/min 10 min, ’ o ASTM-D4935-99
Zn0O  Cu . Standard Test Method for Measuring the Electromag-
:Zn0O  Cu 40 netic Shielding Effectiveness of Planar Materials
100 W, 0.8 0.6 Pa; Zn0O/Cu .
Cu ,
ZnO  Cu Zn0/Cu 2
o , 2.1 ZnO/Cu Cu
o 1(a) (o) ZnO PET
1.3 AFM , 1(b) ((d PET
) ZnO Cu AFM )
, CSPM Imager Cu 30 min,
« Zn0/Cu Zn0O 20 min,
1 Cu  ZnO AFM
Fig 1 AFM analysis coated with copper and zinc oxide thin films under different substrate conditions
1(a) (o) ) 8573ES
) ; Cu Zn0O/Cu
ZnO , , , 2 o
; 1(b) (D
) Cu
ZnO Cu
Cu . ol
ZnO )
ZnO ,
R RAN , 7n0 2 Cu ZnO/Cu

[8-9]

Fig 2 The comparison of shielding effectiveness of single

film copper and multilayer films ZnO/Cu



.Zn0/Cu

08091
2 , Zn0O/ 3 4 , Zn0O/Cu
Cu Cu 5~10 dB ZnO , ZnO
o ZnO , 20 min
. , 1.18 /[, 32 dB o
ZnO Cu ZnO ,
Cu ; Zn0O/Cu Zn0O ,
’ . , Zn0O Cu ,
2.2 ZnO Zn0O/Cu ZnO
Cu 30 min ,ZnO ,
) Zn0O 3
) SZT-2A .
( 23 C. 65%).,  Cu
30 min ,ZnO
4 ,
4 7ZnO
Fig 4 Effect of time about coated zinc oxide to the
multilayer films resistance
2.3 Cu
3 ZnO ZnO 20 min , Cu
Fig 3 Effect of time about coated zinc oxide to the . Cu
multilayer films shielding effectiveness , AFM 5 .
5 Zn0O/Cu AFM
Fig 5 AFM morphology of ZnO/Cu multilayer films
5 Cu 20 min 60 min
Cu Zn0O , ) 3 Cu

Zn0O

;s Cu

80 min

b



08092 2016 8 (47
) , . 0.350/01. 7 ) Cu
Lol 120 min , ;
80 min . . 60 min , ;
Cu Cu N 20 min
N 3 28 dB , 120 min
) Cu 56 dB . Cu
s Zn0O Cu ) ,  ZnO Cu
Cu ) ) ,
, Cu ) ;
) Cu , Cu
; Cu ,
, ZnO Cu , ,
2.4 Cu .
ZnO 20 min
s Cu 3
o SZT-2A ( Zn0O ,
23 °C, 65%) ) ZnO Cu
6 ; Cu Cu ,
7 . ) Zn0/Cu
5~10 dB o Zn0O ,
Zn0O/Cu ,  ZnO
20 min . Cu
, Zn0O/Cu )
; 120 min
56 dB o
6 Cu

Fig 6 Effect of time about coated copper to the multi-

layer films resistance

7 Cu
Fig 7 Effect of time about coated copper to multilayer

films shielding effectiveness

6 ,Cu 20~120 min
,Zn0O/Cu )
60 min . o
Cu 20 min ,

4.39 Q/J; Cu 120 min

[1] Wei Ning. Study on high performance electromagnetic
shielding fabric [ D]. Shanghai: Shanghai University of
Engineering Science in School of clothing,2010.

[D].
.2010.

[2] Yuen C W M,,Jiang S Q, Kan C W, et al. Influence of
surface treatment on the electroless nickel plating of tex-
tile fabric [J]. Applied Surface Science, 2007, 253 (8):
5250-5257.

[3] Yang Feng, Zhou Shaoxiong, Sun Yonghong. Application
of electroless plating in electromagnetic shielding[ J]. Sur-
face Technology,2009,38(4).:70-71.

, , . [J1.
,2009,38(4):70-71.

[4] Yu Fengbin, Xia Xianghua. Geng Qiuqu.,et al. Prepara-
tion and performance characterization of electromagnetic
shielding fabric[J]. Electro Plating &. Finishing,2009, 27
(6):34-35,38.

s ’ s



:Zn0/Cu 08093

[Jl. ,2009,27(6) :34-35,38. (S1):162-164.
[5] Xu Fengfeng, Wei Qufu, Meng Lingling. Conductivity of s s , . Zn0O
silver— coated non-woven fabric deposited by megnetron [Jl. ,2010,41(S1) :162-164.
sputtering[ J . New Chemical Materials,2012,40(6) :105- [8] Kwon S H,Kang Y M. Effect of TiO, buffer layer thick-
107. ness on properties of ITZO films deposited on flexible
s ) . substrate[ ] ]. Surface &. Coatings Technology, 2010, 205
Ll »2012,40(6): 105 (6):312-317.
107. [9] Mihnea Ioan Ionescu.Farid Bensebaa. Study of optical and
[6] Liu Jiangfeng. Preparation and electro— optical properties electrical properties of ZnO/Cu/ZnO multilayers deposi-
of ZnO/Ag/ZnO multilayers deposited on fiber substrates ted on flexible substrate[ J]. Thin Solid Films, 2012,525
[D]. Wuxi: Textile and Clothing College, Jiangnan Uni- (8): 162-166.
versity,2008. [10] Meng Lingling. Properties and deposition of nanoscale
ZnO/Ag/7ZnO \ copper films sputtered on polyester fabrics [ D]. Wuxi:
[D]. : ,2008. Textile and Clothing College.Jiangnan University,2013.
[7] He Jianyan,Su Yuanbin,, Yang Shulian, et al. Fabrication
of GaN films on ZnO buffer layer deposited on Si(111) [D]. : ,2013.

substrates[ J ]. Journal of Functional Materials, 2010, 41

Preparation of ZnO/Cu multilayer films and study on the performance

of electromagnetic shielding

SHENG Chengcheng, XU Yang, WEI Qufu
(Key Laboratory of Science and Technology of Eco-Textile, Ministry of Education,
Southern Yangtze University, Wuxi 214122, China)
Abstract: Nanostructure copper single-layer film and ZnO/Cu multilayer films deposited on the surface of poly-
ester fiber spunlaced nonwovens by magnetron sputtering method. The surface morphology of thin film is ana-
lysed by Atomic Force Microscope(AFM). The electrical properties of the sample is tested by four—probe test-
er and vector network analyzer. Experimental results show that the uniformity and electrical performance of the
copper film deposited on the ZnO thin film surface are better than coated on the PET fabric surface. With the
same copper deposition time and when the zinc oxide deposition time is increased, the electrical performance of
multilayer films Zn(O/Cu increase and then decrease. When the zinc oxide deposition time is 20 min, the electri-
cal performance of multilayer films achieve the best one. With the same zinc oxide deposition time and when
copper deposition time is increased, the electrical performance and the uniformity of the particles on the surface
fabric of multilayer films of ZnO/Cu has experienced the process that first improve and finally tends to be sta-
ble. The maximum average shielding effectiveness has reached to 56 dB.
Key words: magnetron sputtering; ZnO/Cu multilayer film; copper single-layer film; atomic force microscope

(AFMD) ; electrical properties



