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Abstract: Nickel nanometer thin films were deposited by magnetron sputtering on flexible substrates, the impact of
morphology of the film sample of magnetic field, under magnetic and no magnetic of film were investigated by X-ray
diffraction. A comparison of their saturation magnetization and coercive force as well as in the electromagnetic spec-
trum for 3.95 - 5.85 GHz electromagnetic shielding effect. The result show that, the film of crystallinity was deposited
under magnetic field is better than this no magnetic, the coercivity of the film was prepared under magnetic field is
112.89 Oe, while be prepared under no magnetic field is 14.82 Oe; the film be prepared under an external magnetic
field is as 7.6 times no magnetic. The shielding effect of film sample under magnetic field is obviously better than that
of no magnetic field, the average increase of shielding effectiveness is 30%.

K eywords. Magnetron Sputtering; Nickel Films; Shielding Effectiveness; Coercive Force

S INREIA R 21K SR AR FE R 5 A 1 BE O SO

HEE, REX, YEN, #EKKX

JURTAER MR S AR B, M
Email: xujunjun069060111@163.com, *hyzhang@gdut.edu.cn

Wk HE: 20124812 H 8 H: BHIEWY: 20124E 12 H 20 H; FHEM: 20134F1H9H

o F: WA A R L2 S R R AOR L, BT 1 0 B e TS s, b T AEA TG
Wi 2% A0 T ) 4 (RO THERBRE Wl 1) X AVTART, VLRI 5 B R T ) LA B AE M BARUBEA 3.95~5.85 GHz ) HLIEBF
MOBOR . GIREBW, AW 56T T B 26 B i B LU TCRESS 2 1 4 AR A 45 R Ik s A ANt a &
il % FOMERE R /) 0 112.89 Oe, JEAMNINEI7 26T i %5 O AR/ 14.82 Oe, AMINEEIZ) T thil 46 (7 AT
T L LG TCAMINE I 26 A T il 2% RIS RS (RO A T 3 7.6 % T T AR K (0 T HEERE: 5 19 o i R0CER B A T T R
Uy N BRBOSCR Bk RE T MBS T 30%.

SR I SR RO

il

W LA F IR, RAME AR AR, IR H
5 N £ 0 E % AT P

FEL TG B il 2 B2 2 B b R A s s, A mﬁ{f?ﬁﬁ%?ﬁﬁjﬁ&%ﬁ Egﬁ:ﬁ BE/] fml
LS Bl B D DO 5 B e TR RRIOBUAET A P, S R R R
: BEMORE(SE)R AN, BRIMIRCR N BEA B NS B8R
ESWH b 7 B KR BRI H (No.2012BAK SR EE RGO 5 T (R — 3 A 28 B R OB B8 S R
26B04), &R E R RITH (No.2011B050300017, No. 2009A BIECAR, B B el o E A 2 (B2, FL BT

030301008) %% B ] ¥4 & o _
IR . H43 W(dB)F&s .

1. 5l

38 Copyright © 2013 Hanspub



B INRE 3750 A KA PR 57 P RE Y 5

W, FEMCSREL S 35 dB LLE, BN R B
i o BRI AR L A% TR M RN A R IR T /. GHz
AR BRS 15 3 LU A A I o = R T %, BRI
S 5 2% O R e T RS 1) A 4N DK R 1k B e I FH
Tkl AT B i (¥ BRAE R A o Voet 25PN S 56 R B,
& BB TR RS S48/ ot G #4REI) A 8 ke
HEVEH . @R AA RIS ke,
FREILRK, HEERRMPEAMPUEMER, S
J A RR 56 25 [ o F B e ) 1 2 3D R B
FA A2 S AE A A JES 1 0% 4 VS, P B i A
#hAEIEE] 30 dB LA I

BIREREI—HE, WA v REK & ORI
RIEMIFIERERI BB S, NPT A, AR
PR Ve R AN I B m) B DIAH G, TRk T
SR, 5 B ) B ) e — o S AR S T
VLA AR (T ) — M R AN G e o L S ) & R B O
SR EAHNE, MAReA ISR R A K S5,
Zhang ZECUE F AL (6 05 1030048 7 — 4R 1)
BREER . YelOVS A T T AN It I T v g TR AR K
T Ve B o AR OB FeAE SRR T v Ao S b R < B T
JEE,  RE A FR R i MR s i R PR SR P R 6 i b
Bh, W AE MR 2 AR ) FURE BT ik A RN A

S AT FH () R SRR, K BT 86 < 86
mm [FJR/N, FIFE & RN — R DME R e 5 o 3
HHZEBF/AGEA 10 min J5HRSBERE R %, DMEE
B B AR X AR TR AR SR
®150 mm x 5 mm ) Ni #, 46K 99.95%.

BRI R

1) AUFERMA NS, EHUBRER S 5] 10 Pa
KA, BREIF R TR, AR ZE/E 6 x 107 Pa;

2) HEEFET Ar, HEFFEERTE 1.4 Pa;

3) AR TR 60 w, T 20 min;

4) WS e I, SRR E 2 5 G A
B L s iR R T v e TR ) S A

g R R E IR 1.

TEAA RIS T2 564 DS A k37 1 N st
RIWIAHREN 04T, WK 2 Fis.

Copyright © 2013 Hanspub

<y'Polyeszer film
| 65 mm

—

Ni target
Figure 1. Diagram of Ni films deposited without external magnetic
field
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Figure 2. Diagram of Ni filmsdeposited with external magnetic
field
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Figure 3. Sputtered Ni thin film sample under the conditions of
magnetic field
B 3. AEAFHTRS Ni EEERE

To T 5 T W S A0 A T 37 2% A T b S B i A 2
SEM &, A& 4 s 3 ATTRT LU T B0 B, ANE AT JCHE
Yy, HERRIEA RSB, AL IR R
setd, MRS RIEAEE R, ARKEA
WG AT T TR IR LL U R, UKL LK

N T e B ¥ 54T Jo R 37 T T A T AR
IR/NEIANTRS - BA T P ) W o B 4T TS, i
5, KB LA B ) 26 AF R AR
Af  TJCHEIA A T TR R 2 ST, X2
FHIRERKNEM.

3.3. EEASE XRD M E %96

SAMITS U AT LA S5 S0l FE bR DA IO ST S R AR )
(111)+ (200)F1(220) & THITHT o« X EEEL 6 Ty it 4en] k&
B, G ToHESRT Ni JEAT 5 6 PR 5 55 ) 82 LA B
TE T3 26 AT TR 1) 46 P S B AE ity ) 07 S e 52 L TG
Y26 AE T 4 BV IBRE Al AT SR OB, BRBE R, Ui ]
W3 4 VAR B4 (5t 1 LA T TE MG T AR

M 7 R LA, FEREY) T % RE S R AN
T A SR P KT AR N 2 B R i O VL ARG A 5 B2, X
P AE ORI A 2 U IR AR E AT BB
AR S B v [E]RE IR B T A A 1 TR R A 5 R B
KT TG IR RR S, A SN 540 T il %
AR I L R REAL SR R N 31.523 emu/g, LU TCHAR A
(LRI AL % 11,783 emu/g K2 o JR IR A& 2 5 THI A o
Ho—, g aYERREE 2 A IR K S Y, AT
XRD 55 H Al LUE i3 & R i a5 o v AR
TGS N AR, P FRATIA A 4s S v 1
SRS 3 BUA IR 7 2% A T o) 6 ) B B L R A i
B —AN R H =, B R B R0 R TR
AR (NI 60 w i, R E TR
15 nm/min, JCHEHS N 10 nm/min), K2k IR R
THIFEII0 SRTURR S 7 4 B AR R K, A iBUR T B

40

Figure 4. (a) SEM images of Ni filmsdeposited without external
magnetic field and (b) with external magnetic field
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Figure5. (a) Fracture morphology of Ni films deposited without
external magnetic field and (b) with external magnetic field
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Figure 6. A XRD pattern of nickel film deposited without external
magnetic field and b with external magnetic field
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Figure7. 1 M-H hysteresisloop of nickel film deposited without
external magnetic field and 2 with external magnetic field
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Figure 8. A the electromagnetic shielding perfor mance of nickel
film deposited without external magnetic field and b with external

magnetic field
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