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Foa(V) = P(Vog < V) =1 P(Vog > v) =1— (1 - Fy(v)V (4)
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MANETS
P(Vbg > v) = (1= Fy(v))N = exp(—NFy(v)) (7)

Liu Kuncheng (USTC) TZBD 202558 30 H 3/28



I =

5%l weibull 5%

& Fy(v) = ()X [RigEAN 8T CDF TSR

P(Vog > v) = exp(-N(3)")

k
Fpg =1 —exp (— <%) > N = /NVK

Liu Kuncheng (USTC) TZBD 202558 30 H

4/28



YIRS |

o PAZIGENIEEL (Anode Hole Injection Model)?: EBFilfi}EHE B3
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o HXULLFEIHTEDE) bR A —S MR ERRITRERRIELE AT, B
B T SRR, k4T (breakdown)
RE KRR
TIVEE Q, - ESLEEHIA — £ FIEM - REFREFRE
TINENEHWERSRIRFRMN, 5IREWERKE (A0 Si-O $#igR), X
LeERBER BB FREMHAUERIR. BRR=S/GENREL,

Jp:Jn'OZ:>Qp:Qn'C¥ (10)

Jp,Jnare the hole and electron current density and « is the probability
that an injected electron generates a hole BJLASZ!
Qp, Qpare the hole and electron fluence

ANy = A(Qp - )6 (11)

2Degraeve et al. 1995.
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Fig. 1 : The creation of electron traps (occupied at 8 MV/cm), ANgy, as a
function of hole fluence, Qp, for electric fields between 9.5 and 12 MV/cm,
oxide thicknesses between 8.9 and 13.8 nm, and constant current as well as
constant voltage stressing. A unique curve is found, independent of oxide
thickness, oxide field and stress type.

ZA[EIRY stress conditions and oxide thicknesses 9 BIBARHIEEFFA
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poly-Si gate
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Fig. 2 : Schematic illustration of the new spheres model for intrinsic oxide
breakdown simulation based on trap generation and conduction via traps. A
breakdown path is indicated by the shaded spheres.

{85 Monte-Carlo 1&#,electron traps are generated at random

positions
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Fig. 4 : The normalised Qpp-distributions for different oxide thicknesses.
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V-ramp test*

"We discuss the methodology of time independent measurement of the
breakdown voltage (TZDB, Time Zero Dielectric Breakdown)
employing the Weibull statistics for data evaluation"

HEFR M sp = 10/exp
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3Harmatha, Valent, and Racko 2010.
4JEDEC Solid State Technology Association 2001.
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Fig. 2 The Weibull graph for sample GOOT28
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D FERUEIRR ERYTIIEREEN, A REHRIERR, APAEFRRA Ag RY
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Heh&# A SRz XKIEAITIREE

A= AgD.
ESlh NGRS

(Ag D)
k!

P(k) = exp(—AgD).
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TR (BD k = 0) HOIEERA
P(k = 0) = exp(—AgD)
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@ V-ramp H1 V=rt pZRMEEER

Q:/I(t)dt://(V)k dv

EesFERA Ag, MWSER

I(V) = Jdpn(V) Ag.

£ V-Ramp Widdr, EBELAZIMEES r = dV/dt EFt. HEFRRAE
X ANEFFIE (V =0) BIESFR (V = Vep) [T AV
(I

B D B VBD /(V)
QBD—/O /(t)dt—/o v

KN I(V):
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AgA Vip
Qpp = Cr;tng /0 V2 exp( Brn t"") dV |

@ Tektronix,Keithley Model 4200-SCS ¥ SMF ST RS TR
Ha] SEMEES
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Figure 1. V-Ramp Flow chart

Extracted V-Ramp measurement parameters include the
breakdown voltage (Vgp) and the charge to breakdown (Qpp).

o jhEMA?
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