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Introduction & Context (1)

AElectro-Static Discharge Damages
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AElectro-Static Discharge Damages
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AElectro-Static Discharge Protection Requirements

APrinciple & Design of a protection
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Introduction & Context (2)

AReduced ESD design window in Fully Depleted SOI
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AReduced ESD design window in Fully Depleted SOI
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AReduced ESD design window in Fully Depleted SOI
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ADevice Geometry
AFrom SOI PIN-Diodeé e to SOl Lateral SCR (Thyristor)
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A Lateral N+/P/N/P+ arrangement

A SOl thickness = 7 nm

A BOX =25nm

A No Front Gate deposited [1]

A Si. Epitaxy (+15 nm) on whole structure (raised Source/Drain)
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A

ADevice Geometry

Cathode NiSi RPO
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This work: « Thin » technology (UTBB-SOI) Other works: (PD-SOI)

SOl thickness =7 nm - | [1] II_i et al. EOS/EIS[;, 2012.

: : 2] Cao et al. Microelectronics Reliab, 2011.
= 4+ !

SI. epitaxy 15nm [3] Marichal et al. EOS/ESD 2005.

BOX =25nm [4] Entringer et al. EOS/ESD 2006.
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A

ADevice Geometry
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SOl thickness =7 nm [1] Li et al. EOS/ESD, 2012.
; ; — [2] Cao et al. Microelectronics Reliab, 2011.
SI. epitaxy =+ 15nm [3] Marichal et al. EOS/ESD 2005,
BOX =25nm [4] Entringer et al. EOS/ESD 2006.
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ADevice Geometry
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ANPN Modulation | A7
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LSCR Principle
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Experimental Results
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Experimental Results

ANPN Characterization
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Experimental Results

ANPN Characterization

ABack channel NMOS
transfert characteristic (I-Vg,)

AShort channel swing
Is degraded :

AL,=500nm:S& 9 5adev/
AL,=200nm:S& 17 HecV/

WL ¢ Oood®
[Co @ ag e e[ QD | Qo p | | | |

-15-1.0-0.5 0.0 05 1.0 1.5 20 25 3.0
Ve, [ V]

10—16

r . @D
,I )‘ IMEP-LAHC e l
life.augmented -



Experimental Results

ANPN Characterization
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Experimental Results

AThe NPN bipolar is effectively Modulated !

AThe NPN base potential is E B C
modulated by Vg,

AThe Base-Emitter barrier
depends on Vg,
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