
书书书

第
!"

卷
!

第
#

期

!$$%

年
#

月

半
!

导
!

体
!

学
!

报
&'()*+*,-./)01-2+*3(&-)4.&5-/+

6789!"

!

)79#

3:

;

!

!$$%

"

<=7

>

?@ABC

DD

7=A?EF

;

AG?):AH7I:8):AC=:8+@H?I@?27CIE:AH7I7J&GHI:

"

)7B9K$#%K$!L

!

L$K$%$M"

#!

AG?NH8:A?=:8<=7

O

=:PN?AQ??I28:IR

E?=B:IE&GHI:

"

)79N

$

$K$"K

$

$M

#!

AG?+G:I

O

G:HR0

DD

8H?E3:A?=H:8B/?B?:=@G:IE4?S?87

D

P?IA2CIE

"

)79$#MT

#!

:IEAG?):AC=:8

+@H?I@?27CIE:AH7I7J+G:I

O

G:H3CIH@H

D

:8HA

;

"

)79$#U/MT$M%

#

V&7==?B

D

7IEHI

O

:CAG7=9*P:H8

%

OD

=C

!

JCE:I9?EC9@I

!

/?@?HS?EMW4?@?PF?=!$$K

!

=?SHB?EP:ICB@=H

D

A=?@?HS?EML,:IC:=

;

!$$%

"

!$$%&GHI?B?(IBAHACA?7J*8?@A=7IH@B

!""#$%&"'%())*%*&+&+%,#-%.#//&"0*-*1*231&.3#)&+-*

"

455

#

"

'C:I

O

X?H

M

!

!

!

/CYC7

D

HI

O

M

!

V

!

4?A:S?=IH?=&

!

!

6:I3?H=G:?

O

G?/1

!

!

,H:I

O

ZC87I

O

M

!

[C\HI

D

HI

O

M

!

:IE1HNHI

O

]7I

O

M

"

M!"

#

$%&'"(&)

*

+,-%)"."-&%)(,-/

!

012$(3(,4"%/,&

5

!

67$(

8

7$,

!

!$$TWW

!

97,($

#

"

!!"

#

$%&'"(&)

*

6).,26&$&"6-,"(-"/

!

:7"(&3(,4"%/,&

5

!

;%,

<8

/.$$(!"M

$

6M

!

=>L$$$:7"(&

!

=".

8

,1'

#

(6/%.7$%

%

(I7=E?=A7@8:=HJ

;

AG??JJ?@A7J<A:EEHAH7I7IAG?BA=?BB7J)H+HJH8P

!

,(/,&1BA=?BBP?:BC=?P?IABQ?=?

A:̂?IA7?S:8C:A?AG?BA=?BB?S78CAH7IEC=HI

O

G?:AHI

O

:IE@778HI

O

A=?:AP?IA7J)H

M_?

<A

?

+H:887

;

JH8PBQHAGEHJJ?=?IA

<A@7I@?IA=:AH7IB95G?=77PA?P

D

?=:AC=?BA=?BB

!

QGH@GHBP:HI8

;

AG?=P:8BA=?BB

!

Q:BP?:BC=?EA7F?%%#3<::IE

M̀WMY<:J7=

D

C=?)H+H:IE

D

C=?<A+HJH8PB

O

=7QI7I+H

"

M$$

#

BCFBA=:A?B

!

=?B

D

?@AHS?8

;

927=)H

M_?

<A

?

+H:887

;

JH8P

!

AG?=77PA?P

D

?=:AC=?BA=?BBQ:B7FB?=S?EA7HI@=?:B?BA?:EH8

;

QHAG<A@7I@?IA=:AH7I92=7PAG?A?P

D

?=:AC=?E?R

D

?IE?IABA=?BB?S78CAH7I@C=S?B

!

AG?BA=?BB=?8:a:AH7IA?P

D

?=:AC=?Q:BJ7CIEA7HI@=?:B?J=7PTT$b

"

J7=

D

C=?)H+H

JH8P

#

A7K!$b

"

J7=

D

C=?<A+HJH8P

#

QHAGHI@=?:BHI

O

<A@7I@?IA=:AH7I

!

AGCBHIJ8C?I@HI

O

AG?=?BHEC:8BA=?BB:A=77P

A?P

D

?=:AC=?9

8#

9

:&.)/

%

)H+H

&

)H

M_?

<A

?

+H

&

BA=?BB

'(;;

%

$KW$3

&

%WK$4

&

"M%$Y

;<;+=36#.

%

-T"!̀M

!!!

>&$=3#+%$&)#

%

0

!!!

(.%*$2#?>

%

$!#WRTM%%

"

!$$%

#

$#R$KW#R$#

4

!

?+%.&)=$%*&+

+H8H@HE?BG:S?F??IQHE?8

;

CB?EHI61+(@H=R

@CHAB:BB7C=@?

$

E=:HI@7IA:@AP:A?=H:8BJ7=P:I

;

;

?:=B95G?BACE

;

7J)H+HG:BE=:QIPC@G:AA?IAH7I

BHI@?HAHB=?

O

:=E?E:B:BCFBAHACA?J7=&7+H

!

J7=

K#IP&3-+:IEF?

;

7IE9)H+HG:BP:I

;

:ES:IA:R

O

?B

!

BC@G:B87Q=?BHBAHSHA

;

!

87QAG?=P:8FCE

O

?A

!

:IE87Q=:AH77J+H@7IBCP

D

AH7IF

;

)HEC=HI

O

J7=R

P:AH7I9'7Q?S?=

!

AG?A=:IBJ7=P:AH7I7J)H+HHIA7

AG?GH

O

G=?BHBAHSHA

;

EHBH8H@HE?

D

G:B?

"

)H+H

!

#

:AA?PR

D

?=:AC=?B7S?=%#$b P:

;

F?:

D

=7F8?P

'

M

!

!

(

9(I=?R

@?IA

;

?:=B

!

HAQ:BS?=HJH?EAG:AAG?

D

G:B?AG?=P:8

BA:FH8HA

;

@:IF?HP

D

=7S?EF

;

:EEHI

O

BP:88:P7CIA

7J<AA7AG?)H+HJH8P

'

!

!

W

(

9

2=7PAG?SH?Q7JBA=?BBBACE

;

!

8:=

O

?BA=?BBHIR

EC@?EF

;

:BH8H@HE?8:

;

?=P:

;O

?I?=:A?EHB87@:AH7I

877

D

BHIAG?+HBCFBA=:A?CIE?=I?:AG

!

QGH@G:=?

E?A=HP?IA:8A7E?SH@?

D

?=J7=P:I@?

'

T

#

K

(

957:S7HE

AGHB

D

=7F8?P

!

HAHBHP

D

7=A:IAA7 ?̂?

D

:87QBA=?BB

8?S?8HIAG?J7=P?EBH8H@HE?JH8P90BG:BF??I=?R

D

7=A?E

!

)H+HG:B:87Q?=BA=?BBFCH8EHI

O

@7P

D

:=?E

A75H+H

!

:IE&7+H

!

'

T

(

9'7Q?S?=

!

QG?I:EEHI

O

<AA7

)H+H JH8P

!

AG? BA=?BB

D

?=J7=P:I@? P:

;

F?

@G:I

O

?E9

(IAGHBQ7=̂

!

AG??JJ?@A7J:EE?E<A7IAG?

BA=?BB

D

?=J7=P:I@?7J)H+HJH8P QH88F?

D

=?B?IA?E

J7=AG?JH=BAAHP?9@(/,&1 BA=?BB P?:BC=?P?IAB

BG7QAG:AAG?=77P A?P

D

?=:AC=?BA=?BB7JAG?

J7=P?E)H+HJH8PHI@=?:B?BQHAG<A:EEHAH7I95GHB

@:IF?:AA=HFCA?EA7AG?HI@=?:B?7JAG?BA=?BB=?R

8:a:AH7IA?P

D

?=:AC=?QHAG<A:EEHAH7I9

@

!

!A

B

#.*3#+%

IA

;D

?+H

"

M$$

#

Q:J?=BQ?=?CB?EHIAGHBQ7=̂ 9

5G?Q:J?=B

!

:JA?=BA:IE:=E /&0 @8?:IHI

O

!

Q?=?

EH

DD

?EHI:EH8CA?'2B78CAH7IA7=?P7S?=?BHEC:8

BC=J:@?7aHE?90JA?=F?HI

O

E=H?E

!

AG?

;

Q?=?HPP?R

EH:A?8

;

87:E?EHIA7AG?S:@CCP@G:PF?=7J:P:

O

R

I?AH@B

D

CAA?=HI

O

B

;

BA?P95G?F:B?

D

=?BBC=?7JAG?

@G:PF?=Q:B87Q?=AG:I!̀K%cM$

_#

<:9)H:IE<A

Q?=?AG?IE?

D

7BHA?E7IA7AG?Q:J?=:A:

D

=?BBC=?

7J$̀K%<:HI:=

O

7I:AP7B

D

G?=?9

-C=B:P

D

8?B:=?EHSHE?EHIA7AG=??

O

=7C

D

B9



半
!

导
!

体
!

学
!

报 第
!"

卷

*:@G

O

=7C

D

@7==?B

D

7IEBA77I?A

;D

?7JBA=C@AC=?9

5G?BA=C@AC=?B:=?)H

$

<A

$

+H

!

<A

$

)H

$

+H

!

:IE:)HR<A

JC88

;

PHa?EP?A:88:

;

?=7I+H927=AG?<A

$

)H:IE

)H

$

<ABA:@̂B

!

AG?AGH@̂I?BB7JAG?BA:@̂ Q:B ?̂

D

A

:A#$IP:IEEHJJ?=?IA<ABCF8:

;

?=B7JM

!

W

!

#

!

M$

!

!$

!

W$

!

:IET$IPHIAGH@̂I?BBQ?=?J7=P?E9#$IP

AGH@̂ B:P

D

8?B7J

D

C=?)H:IE

D

C=?<AQ?=?:8B7

D

=?

D

:=?EJ7=@7P

D

:=HB7I95G?AGH@̂I?BBQ:B@7IR

A=788?EF

;

@G:I

O

HI

O

AG?E?

D

7BHAH7I=:A?:IEAHP?9

27=AG?AGH=EBA=C@AC=?

!

)H

"

TLIP

#

:IE<A

"

MIP

#

Q?=?BHPC8A:I?7CB8

;

B

D

CAA?=?E7IA7AG?BH8H@7IQ:R

J?=A7J7=P:JC88

;

PHa?E)HR<A8:

;

?=95G?B:P?

Q:BE7I?J7=)H

"

T%IP

#

:IE<A

"

WIP

#!

:IEB77I9

5GHBQ:BE7I?A7?IBC=?AG:AAG?<A

D

?=@?IA:

O

?BHI

?:@GBA=C@AC=?Q7C8EF?@7P

D

:=:F8?9

5G?<A:A7PH@

D

?=@?IA:

O

?HBAG?I@:8@C8:A?E

A7F?M̀Td

!

T̀Wd

!

%̀!d

!

MT̀Ld

!

WM̀"d

!

#M̀!d

:IE%ẀKd
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摘要#利用在线应力测试技术表征了掺入
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后对镍硅化物薄膜应力性质的影响
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通过改变
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薄膜中
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含量以

及控制热处理的升温*降温速率实时测量了薄膜应力!发现在
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#衬底上生长的纯
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薄膜和纯
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薄膜的

室温应力主要是热应力!且分别为
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和
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!而对于
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M_?
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+H

合金硅化物薄膜!室温应力则随着
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含

量的增加而逐渐增大
9

应力随温度变化曲线的分析表明!
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合金硅化物薄膜的应力驰豫温度随
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含量的

增加!从
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"纯
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薄膜#升高到
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薄膜#

9

应力驰豫温度的变化影响了最终室温时的应力值
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