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Effect of Rapid Thermal Annealing on Structural and Electrical Characteristics
of Ni-Al-O Gate Dielectrics

LI Man', LIU Bao—Tingl, WANG Yu—Qiangz, WANG Kuan-Mao'

(1. College of Physics Science and Technology, Hebei University, Baoding 071002, China; 2. College of Electronic and Infor-
mation Engineering, Hebei University, Baoding 071002, China)

Abstract: The high-k Ni-Al-O gate dielectric films were deposited on Si (100) and platinized Si (111) substrates
by reactive pulsed-laser deposition (PLD) at 400°C, and then annealed in a rapid thermal annealing furnace at vari-
ous temperatures ranging from 600°C to 750°C. The structural and electrical properties of the Ni-Al-O films were
investigated. It is found that Ni-Al-O thin film annealed up to 750°C is amorphous and the root-mean-square
roughness of the film is less than 0.5 nm. The dielectric constant of the film measured at the frequency of 1 MHz is
determined to be 9.9 with Pt/Ni-Al-O/Pt structure. The capacitance and leakage current density of the film annealed
above 700°C are 135 pF and 7.0x1077 A/cm’, respectively. The results indicate that the amorphous Ni-Al-O film is

a promising candidate for high-k gate dielectric.
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Fig. 1 XRD patterns of Ni-Al-O thin film after RTA at 750C
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Fig. 2 Dielectric constant and loss of Ni-Al-O thin films after
RTA at 750°C as a function of frequency
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Fig.3 AFM image of the sample after RTA at 750°C

150

=)
(=]
T

Capacitance / pF

Lh
=]}
T

=3 =2 -1 0 1 2 3
Gate voltage / V

K4 ASTRI BRI IE K A IR it ) v A C-V it 2k

Fig. 4 C-V curves of the samples after RTA at various tem-

peratures
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