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Optimization of the neutrality of Ni80Cr20 thin films
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Abstract: The optical properties of metallic materials change with the thickness of the film
thickness, resulting in the change of their spectral characteristics. If the film is deposited by thermal
evaporation or sputtering, the neutrality of Ni80Cr20 film is poor when the thickness is too thin or
thick. The theoretical calculation results show that increasing the proportion of chromium in Ni-Cr
alloy can improve the neutrality of the thin film, while the proportion of nickel needs to be
increased for the thick film. As for the opposite spectral characteristics of the thin and thick films,
intentional fractionation and increasing the proportion of Ni are proposed to improve the spectral

neutrality, respectively. The test result shows that the improved coating process is effective.
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Fig. 1 Spectral curves of several OD values for the two plating processes
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Tab.1 Neutrality of thermal evaporation and sput-
tering processes

Tz 0D0.5 oDl oD2 OD3 OD4
WER  330%  1.19%  455%  7.61%  147%
TS5 1.30% 1.04%  2.56%  3.30%  5.68%
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Tab. 2 Ni, Cr optical constants

P K/mm 200 248 302.4 354.2 400 540 660 775 800 918 1080 1310 1650
Ni-n 1 1.4 1.74 1.63 1.61 1.85 2.06 243 248 2.69 291 3.11 3.49
Ni-k 1.54 2.1 1.99 2.11 2.36 3.27 3.89 431 4.38 4.73 5.24 5.98 7.13

P /mm 200 248 300.2 351.2 409.2 558.5 610.8 700.5 815.7 911.6 1033 1348 1675
Cr-n 0.89 0.85 0.98 1.33 1.54 3.18 3.48 3.84 423 442 4.52 4.45 4.06
Cr-k 1.69 2.01 2.67 3.18 3.71 4.41 4.36 4.37 4.34 43 4.29 4.56 53
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Fig. 2 Ni80Cr20 alloy optical constant curves
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Fig.3 Nickel-Chromium alloy was calculated
with the sputtering spectra
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Fig.4 Variation trend of optical density with film thickness at
different wavelengths
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Fig. 5 Spectra of different proportions of Ni-Cr alloy in two

groups of density values
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Fig. 6 Spectra of the lower optical density with the slower

evaporation process

BRI ZE K, A8 BARE G AP . R
FHMHE I T 22— 7 T AR S 32 i B2 TP 1 5 i
F— LA Ty S T B R 4
K] 6 SR PR IR 28 T2 (25 2%10 ° Pa,
KR HYT 190 A, #HF 0.05 nm/s) I K15 1) 25
W, Horpig sz B R 1.8%, i (GER
FLIE 200 AL 33 0.1 nm/s) (K 2.5%, FHXFH
MR R T2 (ZEL ML 220 A, #%0.2 nm/s)
1 4.3% A KT

32 WTFEEEEMMRLTE

MG A R (OD>2), PSR
HOIARZ R B 5 e Re AR S e B, PR
BT R B R BRI A — R L A
JER R o T, AT T T AR A
5, K 7 s, ODA IR E TR YR
4.6%, OD3WIH 2.3%. MK 7RTLIE H, 4hi
e e i Sl e IS 6w T e £ 1

4.5
IV\ —— Ni80Cr20
40F — 4l

%351

3.0 %

25 ' ' ' ' ' )
400 450 500 550 600 650 700

WK /mm
B7 @RIZHeZELE
Fig. 7 Spectra of the higher optical density with the

pure Nickel process
4£ A
4 {5

Ni80Cr20 A 4 W 27 1 BN U I 5 i )22 5
FERAR R A2, T HASZ S, Ni80Cr20
Hartistrtth S R A, YRR,
PO AT R DE, BN & S Re g4 =
PERE; MBZRIENT, MEOCEE R TR, 1
TR S RERE AR P MR . R et 2 1
B, AREERTRA A EME MIGER T
RS E R PR I B it I R R AT LB T 4l
BoOReRY]: CAEMET BRGER T
PERESRTI 2 1.8%; 4R T 25006 OD4 iy di
T 4.6%., AW AEGERN . SCEFER ., Rt



LERE &

75, . NiSOCr0M Ay it b i 4k

e 6] o

{RAFIL

I PSS AR08 ) 6 T2 SR T nl R

B E WK

(1]

(2]

(3]

(4]

[5]

(6]

(7]

WA RF, 2R, L DR S R
fit (M. db5T: Bl i, 2014: 244 — 245,
e N RALATE Tk Ff5 B 4656, JB/T 11532—2013
LM PR L UE O R [S]. b AU H iR
#t, 2013.
KEE, &7, IR, . PRI R R
PEM T[] E2AAEE, 2013, 35(5): 85 — 89.a.

2R T, ﬁjci LA, A NIBOCT20 454 il 4%
R R BRI ATST [1]. THREAR, 2017, 51(7): 39 —
41.
FEE 22, R, XIJE, &5 SO AR (M), #t
P WA H A, 2006.
I, 2B, RERL, 5. ST IR 2GR R A 21 4
JEE A4 E G 2 B A I nE A [J]. D622 AR, 2006,
28(4): 150 — 153.

FAT BRGNS R A — P8R

(8]

(91

[10]

[11]

[12]

[13]

[14]

[15]

% 9], ERRHOL, 1986(4): 19 - 22.

TR, AROK B o P <5 Jom s P DI 2 P T R LY
F ] s ERSOE, 1997, 24(4): 323 — 326.

FAREZE, AR B, PV - R JEE A 4 T RO
HRSEIR [J]. 654K, 2012, 38(5): 602 — 606.
PATTERSON W L, SHIM G A. The sputtering of
nickel-chromium alloys[J]. Journal of Vacuum Science
and Technology, 1967, 4(6): 343 — 346.

HONIG R E, KRAMER D A. Vapor pressure data for
the solid and liquid elements[J]. RCA Review, 1969,
30: 285 — 305.

SR LIME. AP AR M. dbat: 84 Tl st
2011: 59.
KEE, &5, 30k, % H2S BT NiS0Cr20 8 fii

T RE RS2 [J]. DGR, 2017, 39(1): 62 - 67.
TG, THAE, BIMERR, 5. S 7 SO0 v R
B AR YERE RO [J]. Y6 TAE, 2014, 41(8): 90 —
94.
Frriok, BEOCE, BRaot. SRS RE TR L
HR [1]. A €48, 2002, 54(2): 48 - 52.

(Gl 1)


http://dx.doi.org/10.3969/j.issn.1005-5630.2013.05.019
http://dx.doi.org/10.3969/j.issn.1000-7008.2017.07.010
http://dx.doi.org/10.3969/j.issn.1005-5630.2006.04.031
http://dx.doi.org/10.3321/j.issn:0258-7025.1997.04.009
http://dx.doi.org/10.1116/1.1492560
http://dx.doi.org/10.1116/1.1492560
http://dx.doi.org/10.3969/j.issn.1005-5630.2013.05.019
http://dx.doi.org/10.3969/j.issn.1000-7008.2017.07.010
http://dx.doi.org/10.3969/j.issn.1005-5630.2006.04.031
http://dx.doi.org/10.3321/j.issn:0258-7025.1997.04.009
http://dx.doi.org/10.1116/1.1492560
http://dx.doi.org/10.1116/1.1492560
http://dx.doi.org/10.3969/j.issn.1005-5630.2013.05.019
http://dx.doi.org/10.3969/j.issn.1000-7008.2017.07.010
http://dx.doi.org/10.3969/j.issn.1005-5630.2006.04.031
http://dx.doi.org/10.3969/j.issn.1005-5630.2013.05.019
http://dx.doi.org/10.3969/j.issn.1000-7008.2017.07.010
http://dx.doi.org/10.3969/j.issn.1005-5630.2006.04.031
http://dx.doi.org/10.3321/j.issn:0258-7025.1997.04.009
http://dx.doi.org/10.1116/1.1492560
http://dx.doi.org/10.1116/1.1492560
http://dx.doi.org/10.3321/j.issn:0258-7025.1997.04.009
http://dx.doi.org/10.1116/1.1492560
http://dx.doi.org/10.1116/1.1492560

	引　言
	1 镍铬合金薄膜的中性特性
	2 镍铬合金膜光谱特性的理论计算与分析
	2.1 镍铬合金膜光谱常数的推导
	2.2 膜层厚度对光谱的影响

	3 Ni80Cr20中性度优化
	3.1 对于低密度值的优化方法
	3.2 对于高密度值的优化方法

	4 结　论

