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Study on Reliability of A New Anti-fuse Device Based on ALD Al

2 O 3

ZHAO Wei-song 1,2 ,TIAN Min 1,2 ,ZHONG Hui-cai 1
(1 Institute of Microelectronics of Chinese Academy of Sciences, Beijing 100029,China;
2 University of Chinese Academy of Sciences,Beijing 100049,China)

Abstract: Metal-Insulator-Metal (MIM) antifuse has always been used in Field Programmable
Gate Array (FPGA) interconnection structure unit. A High-performance and High-reliability
Metal-Insulator-Metal antifuse was fabricated with high SymbolkA@AI 2 O 3
deposited by Atomic Layer Deposition (ALD) as the dielectric. The anti-fuse unit's off-state
resistance exceeds 1T Q, and the on-state resistance is very low, which satisfies the normal
distribution, the on-resistance value is concentrated around 22 Q, and the standard deviation is
only 3.7Q, so it has high on/off ratio. In this paper, the Time Dependent DielectricBreakdown
(TDDB) of the structure is studied. The results show that the predicted lifetime of the
unprogrammed anti-fuse cell is 1591 years at 2V operating voltage. At the same time, when the
read current is 0~20mA, the programmed anti-fuse remains stable. This shows that the antifuse
has a very high reliability in both low-impedance and high-impedance states.
Key words: metal-insulator-metalanti-fuse; atomic layer deposition; on/off ratio;time dependent
dielectric breakdown
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