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K—ZZERLDE - Accepter Removal
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higher introduction after proton than after
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(acceptor removal)

leakage current
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V50 (?)
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(negative charge)
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Trapping Dynamics

s RFRBELBBEDOL—FTRFELIRIGHET
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» Effective Trap time (t,,,,)I&.
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* Nt : trap level concentration [cm™3]

— Ttrap =

* Vth : thermal velocity [cm/s]
e 0 :trap cross section [cm?]
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life time [&5x1011s
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» BWINATREWF=zp-n EEZEZ D
- ZEZEATIE, BREEL—R,[EFFI)T DL
BLPTEERLEITIRDBENETT
- DFEYRERERCEHEBEICISCTRELGD

Gap state recombination rate at -100Volts
bias calculated for 6=1e-9 1/cm~2

Reverse bised diode |-V curves for the
different e/h trap cross-section — 1e-10,
1e-9, 1e-8, 1e-7, and 1e-6 1/cm”2.
Avalanche is DISABLED
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Trap Type

e SentaurusTCIE3IDDIIVTRALTHH S
— FixedCharge

« EEEAM
— Accepter (or eNeutral)

- BEF(electron)DIFE
— Donor (or hNeutral)

« IEE I (hole)DIEE
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Trap Energy Distribution

e SentaurusTIlX. Trap energy distribution[&5D
DEBHIFE

— Level

o 3H—DMEnergy levelD#H, EnergyMid [eV]/ N T A—
B TETE. /\NILI D5 ETrap concentrationlcm3TE
Abbd,
— Uniform o )
, FEOYTIRIILF—ZFR0HEAMTEZ S,
— Exponential Z D iz Etrap condentrationldeVicm2 TEE
— Gaussian 73 1 DIEIXEnergySig [eV]TH A 5,

— Table
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Trap Energy Distribution

u Level
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Energy [eV]
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Physics {
Traps (
(<trap_type> Conc=<value>
[<trap energetic_distribution>
<trap cross_section definitions>
<trap tunneling parameters>]
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Trap Occupation

BEIIMEF+. TEREE

Trap type:
eNeutral,

Conc=1e17 1/eV/cm3,
Gaussian, at MidGap,

ESigma=0.1,
eXsection=1e-8 cm?
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TrapTEER DY

= Bulk tra_ps: T i/(cm3*eV)

Physics (Material="Silicon")
Traps (Acceptor Gaussian Conc=1el8 EnergyMid=1. EnergySigma=0 FromMidBandGap
eXSection=1le-15 hXSection=le-15

)

}

 |nterface traps: o 1/(cm?*eV)

Physics {Material=“SiC/0xide")l {
Traps (Deonor Gaussian Conc=lelZ EnergyMid=0.1 EnergySigma=0 FromCondBand
eXSection=le-12 hXSection=le-12

)

}

= Fixed charge bulk trapsr* 1/cm?3
Physics (Material="GaN") { NOTE: For fixed charge traps

Traps (FixedCharge Conc=+lel8 ) Sign Of Conc value matters_

}

= Fixed charge interface traps:
9 P 1/cm?

Physics {Materia1=“AlGaN/Nitrid£“) {
Traps (FixedCharge Conc=-1lell2 )

}
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S EDEE TIE

## state 1: acceptor, E = Ec-0.42 eV, sigma_e = 2e-15 cm2, sigma_h=2e-14 cm2, eta=1.613 cm-1

## defect density = fluence x eta

## state 2: acceptor, E = Ec-0.46 eV, sigma_e = 5e-15 cm2, sigma_h=5e-14 cm2, eta = 100 cm-1

## state 3: donor, E = Ev+0.36 eV, sigma_e = 2.5e-14 cm2, sigma_h =2.5e-15 cm2, eta = 0.9 cm-1 \ex-\'3
Traps( *’6«\
( )\c)"@
name="statel" acceptor conc=@<fluence*1.613>@ 96)
Level FromConductionBand EnergyMid=0.42 ‘a\)‘\)
eXsection=2E-15 hXsection=2E-14 se“
##elfactor=1.0 hJfactor=1.0
z 3DMNstateZr EEHE
name="state2" acceptor conc=@<fluence*100.0>@ |7§] 27D [j:energya) Ea
Level FromConductionBand EnergyMid=0.46 Accepter Tra ppmg
eXsection=5E-15 hXsection=5E-14
* FCRI7E D [T state2

##telJfactor=1.0 hifactor=1.0

)
(

name="state3" donor conc=@<fluence*0.9>@
Level FromValenceBand EnergyMid=0.36
eXsection=2.5E-14 hXsection=2.5E-15
##telfactor=1.0 hifactor=1.0

)
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Leakage Current (A/um)
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2023/7/10

Bias Voltage (V)
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V) aVRH RO RERF(TID)

- FMEE(Llonizing lossIZ&k>THlIEFRIEINS,

- I[ 300kevu—F0)I*)l/¥ O)t%bﬁ%*i% Fixed oxide charge SiOz
— SIO,BEVAVNIVIRNTRFEAAULREL. T || .
;I"*)lx-—\f— & ET, o+ + + 4+ + s,
- REEH T
* Fixed oxide chargeldRh— LA EEESNZED T, IEDF R | Wereeererpedcheee si
250, 51510 B E /S Knmd A BB B - 1.
. Interfacetrapped chargeld. SiEODFEE D S5 6DE(2&DE

DT, BHBEIH B IR E—E G ERRT BT
SR N e S R P

488
a7 B9 Fixed oxide charge Sio,

%88
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T)aViRH RO RERF(TID)
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— Physics 923V ROARNZEMAZ ST,
Physics (Materiallnterface= "Silicon/Oxide" ) {
Traps (FixedCharge Conc=1e12)

}

— Trapsl&

H
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Leakage Current (A/um)

Hh— 7§7D‘/I~L’C%l&t/ut?“bb7a
LY, (100-1000(3 &
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* http://atlaspc5.kek.jp/do/view/Main/Tutorial6thTCADDavy4
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