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Effect of chromium dopant on microstructure and resistivity
characteristics of Cu/Si(100) systems
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Abstract: Thin films of pure Cu and Cu with 1.19%Cr and 2.18%Cr were deposited by magnetron sputtering on Si(100)
substrates. Samples were annealed at 300—500 ‘C in vacuum to investigate effects of Cr on the microstructure and
resistivity characteristics of Cu/Si systems. X-ray diffraction reveals Cu(111) and Cu(200) peaks for Cu and Cu(Cr) films.
However, Cu(Cr) films are textured in (111) orientation. Cr enhances the thermal stability of Cu/Si systems markedly.
Resistivities of Cu(Cr) films after annealed at 400 “C and 500 C are about 2.76 pQ-cm and 2.97 pQ-cm which approach
to those of Cu films. The decrease of resistivity of annealed Cu(Cr) film can be attributed to the change of microstructure
and microscopy of films and the diffusion of Cr. Once optimal amount of Cr and annealing procedures are determined,
Cu(Cr) films can be applied as an electronic material resistant to high temperature.
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Fig.1 XRD patterns of films at various annealing temperatures:

(a) Cu/Si; (b) Cu(1.19%Cr)/Si; (c) Cu(2.18%Cr)/Si
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Fig.2 AFM images of annealed film systems at 300 ‘C for 30
min: (a) Cu/Si; (b) Cu(1.19%Cr)/Si; (c) Cu(2.18%Cr)/Si

24 HMEXRMTL

K 6 Fi7s A Cu/Sis Cu(1.19%Cr)/Si+ Cu(2.18%Cr)/
Si VA4 2 11 Ho BEL 26 B QR TR AR fb it 2k o SRS
Cu WL PHZE N 6.51 pQ-cm, 320 5 i A 15 B
(2 pQem)o MAEEICHE Cr o, WA HLH
REERN, HHEEF] 13.07 pQ-em(Cu(1.19%Cr)) Al
20.43 pQ-cm(Cu(2.18%Cr))o 5 A5 78 s v BHL 2 558 vy,
i T 5 MBS B (R A1 %2 A, S R R O 2R
REEATEA L BRI 805 LR ER A



HTAEE 12 T, 4 CriBAat Cu/Si(100)7H A5 A4 2R AR 45 Fa B Hi R () S iy 1919

(a)

Digital instruments Nanoscope
Sean size 5.000
Scan rate 2.001 He
Number of samples 256

Image data Height
Data scale 40.00 nm

3
o

{b) Digital instruments Nanoscope
Scan size 5.000

Scan rate 2,001 Hz
Number of samples 256

Image data Height

Data scale 40.00 nm
80
g
£ 40
]
0
(c) Digital instruments Nanoscope
Sean size 5.000
Scan rate 2.001 Hz
Number of samples 256
Image data Height
Data scale 40.00 nm

B3 400 ‘CiE-K 30 min 5 [AA R AFM [H
Fig.3 AFM images of annealed film systems at 400 C for 30
min: (a) Cu/Si; (b) Cu(1.19%Cr)/Si; (c) Cu(2.18%Cr)/Si
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Fig.4 AFM images of annealed film systems at 500 ‘C for 30
min: (a) Cw/Si; (b) Cu(1.19%Cr)/Si; (c) Cu(2.18%Cr)/Si
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Fig.5 AES depth profiles of systems annealed at 400 ‘C for
30 min: (a) Cu/Si; (b) Cu(1.19%Cr)/Si; (¢) Cu(2.18%Cr)/Si
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Fig.6 Resistivity variation of systems upon annealing at various

temperatures
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