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Fig.3 Breakdown characteristic of MOS capacitor the
instantaneous breakdown occurs at V= = 5.3V The

equivalent breakdown electrie field is = 12. 8M V/em.
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Fig. 4 J-t curve under constant voltage stress ( V=
- 4V)

acteristic at t= 18s. The breakdown occurs at 1= 102s

The capacitor shows its soft breakdown char

and the breakdown charge is 32.7 C/em?,
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Fig. 5 Comparison of C-V curve of MOS capacitor he
tween pre instant-breakdown and post- instant- break-
down T he capacitor characteristic remains after the in-
stantbreakdown. It is similar to the traditional soft

breakdown characteristic of Si0; MOS capacitor.
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Fig. 6 J-t curve of MOS capacitor under the constant
voltage stress ( Vo= — 5V)  There are four steps of

current. Dielectric breakdown happens( as thin arrow) at

t= 10. 2s. The breakdown charge is about 61. 5C/ em?.
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Reliability of Al,Os High k Dielectric

Yang Hong, Kang Jinfeng, Han Dedong, Ren Chi, Xia Zhiliang, Liu Xiaoyan and Han Ruqi

( Institute of Microelecironic, Peking University, Beijing 100871, China)

Abstract: The MOS capacitor with Al,03 dielectric of 3. 45nm equivalent oxide thickness ( EOT) is fabricated by reactive sputter.
The reliability characteristics of Al;03 dielectric are investigated in the terms of time zero breakdown and T DDB. T he breakdown ex-
periments determine that the equivalent breakdown electric field of Al,O3 dielectric is 12. 8MV/em. In the TDDB experiments, the
AL 05 dielectric shows the soft breakdown characteristic like Si05. The results of experiments for various gate voltage stress indicate
that the charge which inject dielectric is the major factor of soft breakdown, and the dielectric breakdown charge Qpp is 30~ 60C/

2
cm .
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