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Study on interface characteristics of metal

structure on Ge window for MEOMS packaging

WANG Xin-yu,SHI Meng-ran
(North China Research Institute of Electro-optics, Beijing 100015, China)

Abstract : The metal films on Ge window are prepared by DC magnetron sputtering to satisfy the vacuum packaging re-

quirement of MEOMS devices. The effect of different metal films on interface characteristics on Ge window was studied

under the same heat treatment condition. The interface diffusion characteristics between different thin films and sub-

strate were analyzed by Auger electron spectroscopy. Finally, adhesion strength is analyzed by using scratching test-

er. The results show that Ni can effectively prevent Au,and the interface between Ge and Cr diffuses intensively. Metal

structure composed of Cr/Ni/Au can improve the adhesion strength of infrared window effectively.
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Tab. 1 The metallization process

parameters of infrared window
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Fig. 1 Auger depth analysis of the different three metal layers
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Fig. 2 Morphology of scratch by SEM Observation
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Fig. 3 Relation between load and cohesion

of different metallization structures

5 & it

8 5 1 A B, FEAR TR IR K AT AR R
ILLANET 1 4 AL AS AL 1 5 T RO IR R 45 5 i JEE
EEE L Rl s

(1) Ni JTRTE Au JRJZ PRI E AL 2% ,Ni JC
FA Au JCER BRI W A, DI B e Ni A A ]
HERE)= 3 TRT 28

(2) Cr/Ge JE BLIK B 11 98 A F 150 nm, KT
Ti/Ge FFESE . Ti JEEL Cr R 5 %A AL, Cr IR B A
iE o Cr/Ge WS FERE AN Cr JBE A B A 5y A Ak 1Y ¢

AR AE S L il R BB R ) A MERE A EOR
(3)BEF g Cr/Ni/Au 14 J8 A 25 44 Y JIEE ik 7y
BRI Rg TAN R T HoAth = I A% B IR RS 0 B8 2

S 30k :

[1] Chalker R,Bull S J,Rickerby D S. Review of methods for
the evaluation of coating-substrate adhesion[ J ]. Materials
Science and Engineering A,1991,140(1) ;583 —592.

[2] SHI Mengran, CAO Xuefeng, ZHAO Jianzhong. Influence
of heat treatment on the metal films of the infrared window
[J]. Laser & Infrared,2011,41(6) :657 - 659. (in Chi-
nese)

AR, I L. AL BT LA R )R R
B[ T]. ok 54040,2011,41(6) 657 - 659.

[3] Pauleau Y. Generation and evolution of residual stresses
in physical vapour-deposited thin films [ J ]. VaTium,
2001,61(2 -4):175 - 181.

[4] Kato Masaharu. Diffusional relaxation and void growth in
an aluminum interconnect of very large scale integration
[J]. Appl Phys,1990,68(1) ;334 - 336.

[5] Shao M H. Interfacial mechanical properties and fracture
morphology of a Ti-coated steel wire upontensile loading
[J]. Thin Solid Films,2000,358(1) ;159 —165.

[6] Jayatilaka A S. Fracture Engineering Materials[ M ]. Lon-
don; Applied Science Publishers,1979.

[7] Howard S J. Interfacial fracture toughness of vacuum plas-
ma-sprayed coatings [ J ]. Surface Coat Tech, 1991, 45
(1):333 -339.

[8] FAN Ruiying, FAN Zhengxiu. Stress analysis of thin films
and some measurement results [ J |. Optical Instrument,
2001,23(5 -6) :84 —91. (in Chinese)

JUHGEE, JEIEAE. WK N Sy 3 A e —Se i i 45 2R [T ]
e A #2001 ,23(5 -6) :84 -91.

[9] Li Che-Yu,Black Ronald D, Lafontaine Willian R. Analy-
sis of thermal stress-induced grain boundary cavitation
and notching in narrow Al-Si metallizations. [ J]. Appl
Phys Lett,1988,53(1) .31 —33.

[10] GE Jiping,ZHENG Lin, WANG Xuezhi, et al. Study on
Ni-P alloy coating adhesion strength by using scratch
method, 1991, (6) :34 —36. (in Chinese)

B AR, EoE 2, S RIR DN Ni-P & = 25
A IRFFFELT]. I T T 20,1991, (6) 34 - 36.

[11] B Okolo. The effect of deposition parameters and substrate
surface condition on texture, morphology and stress in
magnetron-sputter-deposited Ti thin films[ J]. Thin Solid
Films,2005 ,474 .50 - 63.



