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Impact of backend interconnection process on the Single-Event-Effects in
integrated circuits

BI Jinshun, JIA Shaoxu, HAN Zhengsheng, LUO Jiajun
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Abstract: The Monte Carlo simulations of high energy particles injection are conducted based on
Geant4 tools. Simulation theory is introduced. The impacts of backend interconnection process on Single-
Event-Effects(SEE) in integrated circuits are analyzed in terms of total reaction cross-section and
deposited charge. It demonstrates that tungsten enhances the SEE in semiconductor devices. When high
energy particles strike, the nuclear reaction effects are similar between Al and Cu. The deposited charge
corresponding to the cross point is 0.66 pC. Beyond the cross point, the total reaction cross-section of Al is
larger than that of Cu. Below the cross point, the trend is reversed. The block layer of ohmic contact such
as Ti and TiN mitigates the SEE slightly.
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Fig.2 Anti-radiation 10-tube SRAM cell
Pl 2 PUERHRITT 10 4 #IC SRAM

surface

surface

passivation 0.40 um

passivation 0.40 pm

insulator 1.00 pm

insulator 1.00 pm

metal 3, 0.84 pm

‘ insulator 0.60 pm

‘ insulator 0.60 pm ‘

‘ metal 2, 0.45 pm

metal 1, 0.45 pm

A W 0.60 pm \

insulator 0.60 um

insulator 0.60 um

polysilicon 0.25 um

polysilicon 0.25 um

Sensitive Volume (SV)
2.00 pmx2.00 pmx2.25 um

Sensitive Volume (SV)
2.00 pmx2.00 pmx2.25 um

surface

surface

passivation 0.40 um

passivation 0.40 pm

insulator 1.00 pm

insulator 1.00 pm

metal 3, 0.84 pm

metal 3, 0.84 pm

insulator 0.60 pm

insulator 0.60 pm

metal 2, 0.45 pm

metal 2, 0.45 pm

W 0.60 um

W 0.60 um

metal 1, 0.45 pm

metal 1, 0.45 um

insulator 0.60 pm

insulator 0.60 pm

polysilicon 0.25 um

polysilicon 0.25 um

Sensitive Volume (SV)
2.00 pmx2.00 pmx2.25 um

Sensitive Volume (SV)
2.00 pmx2.00 pmx2.25 um

Si4.20 um Si4.20 um Si4.20 um Si4.20 pm
COTiINO.Ipm CITiOl pm [ JTiNO.1 pm CITi 0.1 pm CITiNO.1 pm CZTi 0.1 pm BN Si0,0.1 um
() with tungsten (b) with Cu and Al (2) with Ti/TiN barrier  (b) without Ti/TiN barrier

Fig.3 Simulation structure
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