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Abstract: An Al,O3 film was prepared as a dielectric layer for an InSb material via the atomic layer
deposition technique, the MIS device was developed, and the effects of annealing temperature on the post-
metallization interfacial characteristics were investigated. Moreover, the interface of the MIS device was
characterized using the C-J test. The results indicate that the Al,O; dielectric layer introduced surface-fixed
positive charges, and annealing processing at 200 and 300°C can effectively reduce the slowing density.
Furthermore, Terman’s method can be used to obtain the interface states density distribution. This indicates
that 200°C annealing can significantly decrease the interfacial density close to the center of the bandgap
and the conduction band. Additionally, negative charges being trapped near the interface of the Al,O3
dielectric layer is found to be the main cause of C-V curve hysteresis. Experiments prove that an annealing
process at 200°C—-300°C can effectively improve the InSb/Al>Oj; interface quality.
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Table 1  Annealing conditions corresponding to the sample

Sample
#1 Without annealing(w/o PMA)
# 200°C, 5 min(PMA@200°C)
#3 300°C, 5 min(PMA@300C)

2 GRFTIR

2 fior 1 MHz BTSSR NS 21 C-v it
2, (i Winter R.ICHERIF 752 TP R
Ko Canzk 2 pos) , BRI H A VEB= s — O/ Ci
TR T 3T [ 58 HL AT 3 BE RN (N 2 B,
b gng N IR FIRKI D) R B2 2, Vs NP

Annealing conditions




F44% a4 Vol.44 No.4
202244 H JARAESE . 1B KAL PR BALARMIS 2844 C- V45 42 1) 5 1) Apr. 2022

LR K/, O AR THI ] 58 FLAnf T 5 5, Ci o NAB 252 1)
B 78 K/, AT DL HE i 38 K A B o 17 LR
KA, W KJE ALOs/InSb Fit I 4k i 2= 1 [# 5
HA 1y A 1E HL 7, oAt 200°C 3B K A )28 T [ 52 HA 1y 25

Bk, N2.8823X10%cm 2.
1.4

1.2

-

0.8

Capacitance/nF

0.6
—8— w/o PMA

0.4 —a— PMA@200°C
—— PMA@300°C
0.2
—20 —10 0 10 20

Gate voltage/V
2 AFERKHREE R C-V Rpi
Fig.2 C-V characteristics at different annealing temperature
2 AR KSR T E S A0S L PR ] 5 FEL AT R R/
Table 2 Flat band voltage and fixed surface charge density at

different annealing conditions
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Table 3 Voltage hysteresis and slow interface states density at

different annealing conditions
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Fig.3 Hysteresis C-V curves at different annealing temperature (Solid line denotes scanning from the inversion region, dotted line

denotes scanning from the accumulation region)
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