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Preparation and Structure of NiPt Alloy Target Used in Semiconductor Industry
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Abstract: NiPt alloy target was produced by melting, homogenization annealing, and warm-rolling. The
structural variation of NiPt alloy during preparation was observed by using metallography, scanning
electron microscopy (SEM), X-ray diffraction (XRD), etc. And the relationship between the structure and
surface morphologies of the target after sputtering was also investigated. The results show homogenization
annealing treatment has obvious effect on the texture. The Vickers-hardness of the alloy after melting,
homogenization annealing, and rolling was 292, 218, and 439, and the corresponding texture was (200),
(311), and mixed (200) and (220), respectively. The microstructure of the target has relevance to the
surface morphologies after sputtering.
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Fig.1 Metallographys of the NiPt alloy in different states

[ 1%, casting state; 2”. (1* +homogenization annealing); 3", (2 + warm-rolling); 4”. (1"+warm-rolling)]
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Fig.2 XRD patterns and integral intensities of different NiPt alloy

[(a). XRD patterns; (b). The integral intensity of the main diffraction peaksof NiPt alloy after normalization]



30 ® & 8

36 4

HE AN il (10 BT AT VA — A AL B
AT U (AR 43 5 P L (B 2(0) s ), AT S i LW
] 2 th BT R 2R AR A . HIEIPT AR, B
EIL200)ZH, {ERBEIMLAEE S M RAG 1), 1
504k R L I T DM (200)+(220) 21K, T4 AS BL#E

\, N - ) :
s \ At
N ¥ : l B
\ {
L * 2 Y
e b b )
r S ‘ %0 o

FLA 200 . i ERER AT, 2B EkAT
)5 A AR B L R DL T R R R
2.5 REFEHIAT

B 3 04 NiPt & BRI S i A4 F B R T T
B Hr A

250 um

B3 NiPt &< MRS
[(a). FE+HSIBKHREL (b). HEHRE)
Fig.3 The surface morphologies of NiPt alloy targets after sputtering

[(a). Casting, homogenization annealing and warm-rolling; (b). Casting and warm-rolling)

Kl 3(a) NG SIS IR KHE LR T 23k
PIEEMAEE S, 7RIS, RINERKERRS,
TEE L 51 - B 3(b) M A+ LA EE T. 23k 4%
PIEEMAE S, 7EIRS S, B 3(b) il B R/NA—H)
My, 1Kl 3(0b)4 LA L, BRI
B151,

2.6 HHEHETHE KL T

M ONi-Pt eI &S, 3T Pt RE K
TA% A4y, FOP AR B = IR NiPt AP A H
Fe AR IR KL NiPt 5 FEAH AL 4 FIRE T,
B 45N B — ) foc(Ni,Pt BV AK . S2hr L FAE 1940
SERBE A F T NiPt A& 108 AT N,
HAF T 5 LRGP NiPt 76K I R AR R A4
RETE R, 911 610°CHY 7% 54 K, T 400°C I 75 %
135 RO Xk NiPt (08 SR —AN3h 1
BRI RE, TS NiPt A4 1%
PENN T BRI o 7 B85 B [ 1k R P il 74 20 R
B, TITESEEE NI i — € I B ) L B L
], SRR TRAS N [F] B A KA A, (75
HCURRERE s (RS s, lit b B3RS
TSR R A WAL, B T RS, M
HAEEE TR (RSB E T EL], WA 2
SERE, WA B R IAERK Sk 5
L5 @K IA R 45° I PAT 401 (B 1.3%), TR 2
TAT A I HE 534k B HL IS T A (200)+(220) 244

(200)5(220)J M IELT A 45°, 45 XRD #3] T
BT RIAR IS UE . TR TS LRI G 4, B
SREEFE AR T4, (HRH B EE 5 e B
T AT L A 4.

e S 7T S P AR ) B Mk BEAR KR B 2 3
B IO G5 44 B i T T 2 i smi O, A Sz 45
RKE, W55 TNk 5 HR LS
By 5 R B R ORI o 24 I TR A
W 43 94 3% 5t i S AR 7T (HRTEM) 25 T BURE 5%
BIAE R B S 17 o ) v SR g — AR R

3 4

ASCR I S5 R R LB AR 1) 2%
NiPt &4 #0b. WFFess L.

(1) HEEEEHEMAIEEE H 292 TR
2 218; ¥ B FE AT LA AE B B A 439, 2
NELHIETR 2 £ 53 AL HIRE T I T A A5 3
T RFERECH 423), (HH R ARIK T 5 5L
HIFRIRE

(2) LI R AT S 06 B Ak 32 BT U R T L
T R AR S R T 3 ) R R A AN O
LA (R HE AN o

(3) HAEZEIMQ200)ZIH, TESLISINARTR SN
GBI, 35534k KL J5 W 9 (200)+(220) 24



5 4 3] FE5E: AT ERA G S0 ] % S S5 BT 31

¥, TGS EEELHIN 2 I(200) 2344
(4) BEAAIG ST 5 FL IR TH TS0 -5 o0 4t 1) 25 50 1
HA R,

SRR

(11 B, T4, 7% LEaE e R
il & SN ). #E &8, 2009, 33(4): 453-461.
Tu Hailing, Wang Lei, Du Jun. Preparation and
characterization of metal silicides used for semiconductor
integrated circuits[J]. Chinese Journal of Rare Metals,
2009, 33(4): 453-461.

(2] EEAE. - BRI i P R R B SR R BT R
[7]. ESEE AR, 1995(3): 18-21.

Yang Biwu. The formation method of Pt-Ni silicide
contact schottky barrier[J]. Semiconductor Technology,
1995(3): 18-21.

3] 3ff, SKFIFR, mEZ, 5 NiP)Si REAPIR R E I

(AT FE 0], [ 4 7 22 0 5T S 3k B, 2005, 25(3):
422-426.
Huang Wei, Zhang Lichun, Gao Yuzhi, et al. Investigation
on temperature stability of Ni(Pt)Si silicide[J]. Research
& Progress of Solid State Electronics, 2005, 25(3):
422-426.

[4] LaiJ, Chen Y W, Ho N T, et al. NiPt Salicide process
improvement for 28 nm CMOS with Pt(10%) additive[J].

K ok sk sk sk sk ok skok sk oskoskosk sk sk sk sk ok ok kosk sk ok sk sk

[ 8% 26 )1

(6] ZZHe, P, A XS S A i A AR A BE 2 Y B i
U], BrRiG &Rkl 5 TFE, 2010, 26(8): 80-82.
Li Zhihua, Sun Jian. The effect of curing process on the
volume resistivity of electrically conductive adhesive[J].
Polymer Materials Science & Engineering, 2010, 26(8):
80-83.

(71 WEH, B0k, BIKE, 55 S5 A REOR
#[J]. Bt4JF, 2012, 33(2): 30-35.
Huang Fuchun, Li Wenlin, Xiong Qingfeng, et al.
Preparation of flake silver powders with high
diameter-to-thickness ratio[J]. Precious Metals, 2012,
33(2): 30-35.

(8] JAEH, FMERE, AT, & R THEANSFHE SR

[5]

[6]

[7]

(8]

(9]

[10]

Microelectronic Engineering, 2012, 92: 137-139.

FW, 27, 23, 2. Ag/Tio, 9K E &M R %
e ERIBEFELT). St42)®, 2010, 31(1): 4-7.

Wen Ming, Li Yang, Li Yangiong, et al. Study on
preparation and structure of Ag/TiO, nanocomposites[J].
Precious Metals, 2010, 31(1): 4-7.

TR B, FW], BB, S BCRM Co-Cr-Pt £
il M HRALT). SE)®, 2011, 32(1): 4-7.

Zhang Junmin, Wen Ming, Li Yanqiong, et al. Preparation
and characterization of Co-Cr-Pt alloy for magnetic
recording[J]. Precious Metals, 2011, 32(1): 4-7.

FHFE, K55, XSEW], 55 EBSD HF 7T 4l kb
MBI L[], 3548, 2014, 35(3): 45-48.
Yang Anheng, Zhu Yong, Deng Zhiming, et al.
Investigation on microstructure and texture in high pure
gold sputtering targets by EBSD[J]. Precious Metals,
2014, 35(3): 45-48.

T, MRS, K M. bR B Dk AL,
2010: 151-153.

Greenholz M, Kidron A, Shimony U. Long-range and
short-range order in NiPt[J]. Journal of Applied
Crystallography, 1974, 7(1): 83-86.

Harkness S D, Lewis W, Bartholomeusz M, et al. Effect
of target processing on CoCrPtTa thin-film media[J].
Journal of Materials Research, 2000, 15(12): 2811-2813.

ok ok sk sk sk sk sk okok ok ok ook oskosk sk sk sk sk ok ok ko

(9]

[10]

SHEYLHE]. &SR, 2009, 30(3): 281-285.

Zhou Jing, Sun Haibin, Zheng Xin, et al. Conductive
mechanism of particle-filled conductive composites[J].
Journal of Ceramics, 2009, 30(3): 281-285.

Ezquerra T A, Kulescza M, Cruz C S, et al. Charge
transport in polyethylene-graphite composite materials[J].
Advanced Materials, 1990, 2(12): 597-600.

B, A, XIRAR, S5 BRI DR N 3 R
PR B R (2 ma[T]. $h42J8, 2014, 35(2): 10-13.

Fan Mingna, Li Shihong, Liu Jisong, et al. Effect of
nano-sized silver powders on the volume resistivity of
conductive adhesives[J]. Precious Metals, 2014, 35(2):
10-13.



