I
1 Carn
il
r([‘:HARGE—BASED DEFINITION OF
THRESHOLD VOLTAGE FOR

UNDOPED BODY MOSFET

Ana Isabela Araujo Cunha*
Marcio Cherem Schneider
Carlos Galup-Montoro

LCI| — EEL — Universidade Federal de Santa Catarina
*DEE - Universidade Federal da Bahia



F’ Desirable features of threshold
U voltage definition for undoped
body MOSFETSs:

——

Physical meaning

Unambiguity in the extraction procedure

Proper description of the dependence on
t; and t_,
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Mg‘, From Taur’s model* 2:

b5()=Vely)- 2600 151 cos(p)|

Di
Qe = —Cox (Ve — Vig — d5) = —4Cid:B tanp

Threshold voltage: Vig = Vg + ds71 — Qet/Cox

Y. Taur, IEEE Transactions on Electron Devices, vol. 48, no.12, 2001.

2Y. Taur et al, IEEE Electron Device Letters, vol. 25, no.2, 2004 .



L(QW" Intrinsic symmetric

dual gate MOSFETs

Ib = Ipgrift + Ipgiff = —2BWQg dV /dy
Ipgitf = 2pWé; dQpg /dy

|:> 0Qe 1 Qe 1 1

Ipdrift = IDdi B 20
Ddrift = IDdiff Ne Q. Vg QL 204
951(%) Qe 1 _9m linear
b 2UIb Jray N Qe Ip region



Intrinsic symmetric

dual gate MOSFETs

Q. 1 _1(6% 1

Ng Q. 2| aVg Q'e)max I:Q )

2 C
tan BT(tan Br +B1 +PBrtan BT)= 28’;(-
I
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Simulation results
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Conclusion

The charge-based definition
conciliates a phenomenological
criterion (Ipy.i = lpgir) @Nd a simple

extraction methodology (g,/Ip)-
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