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R Srukton Waarom simuleren?

Onmogelijk om elk parasitair effect te berekenen. Beperkingen afhankelijk
van het doel en de te simuleren tijdsduur.

Daarom 3 niveaus voor (elektrische) simulatie:

Regelgedrag Lineair omzettermodel
Circuitgedrag Eenvoudig, snel schakelaarmodel, diode met reverse recovery

Halfgeleidergedrag Gedragsmodel of fysisch model
t.b.v. driverontwerp
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Proceedings of the 7th WSEAS International Conference on Power Systems, Beijing, China, September 15-17, 2007 48

B0k Ronics

Gedragsmodel: diode reverse recovery

A New Macro-Model for Power Diodes Reverse Recovery R

ALI DASTFAN
Department of Electrical & Robotic Engineering
Shahrood University of Technology
Shahrood, Iran
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8: secundaire fasespanning [100V/div]
1: primaire fasespanning [200V/div]

2: primaire fasestroom [50A/div]

3: resonante stroom [S50A/div]

©oo-400, UE on
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Voorbeeld gesnubberde IGBT

phase leg top IGBT.CIR
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QP Iirukton Gedragsmodel IGBT
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Fig.2  Typical transfer characteristics, chip level
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Table 2.1: Micro-Cap 9 IGBT Modeling Parameters

Parameter Description Units Source: Local page Models'

Cathode Gate AGD Gate-drain overlap area m? AGD IT"“ AREA I?‘m BVF I:l
BVN Avalanche multiplication exponent B I 10 g I ! oy Il
JSNE IZDD KF |1 KP IIZDD
Afem?
MUN IZDk MUP |4CICI NE IZDT

MUN Electron mobility cm?/(V's)
T_ABS Iundeﬁned T_MEASURED | undefined T_REL_GLOBAL Iundeﬁned

VT Threshold area v
T_REL_LOCAL Iundeﬁned TAL |1 THETA IID

JSNE Emitter saturation current density

soyrce d.[’ai#l AREA Device area m> VT Im— VD IU— B IBDu—
i / CGS Gate-source capacitance per unit area F/cm?
£ i
e B e R ;C;mio“ /] KF Triode region factor
) (o6 foem Cyj == region i T 3
L / ; MUP Hole mobility cm?/(V-s)
3 oclletr | ; TAU Ambipolar recombination lfetime s Parameters moeilijk te verkrijgen
' VTD Gate-drain overlap depletion threshold v => el ndeloos u ”:proberen
3 BVF Avalanche uniformity factor
E COXD Gate-drain oxide capacitance per unit area F/cm?
i KP MOS transconductance AV
NB Base doping cm’?
THETA Transverse field factor v
wB Metallurgical base width m
Anode
Figure 2.2: Pl logical IGBT equivalent circuit [44].
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Metlng 1kA @1 5kV In en UI'[ — Slmulat|e met qedraqsmodel Simulatie met fysisch model

CH1 CHZ CH3 CH4 CH?
0.500kY) 6.560kV 5.00 V 5.00 U 5.0 V
DCiMe | DC1Me  DCIMR  DCiHo AC1HG
Mathl C4-C3 HathZ C1=CZ
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g Nieuwe generatie IGBT’s
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Ice [1kA/div]
Uce [400V/div]

Uge [10V/div]

Uea-Uem [20V/diV]
Eoff [1J/diV] e

0.5us/div
meting simulatie
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Probleem: L2=0
Oplossing: U(L1) transformeren
naar emitterniveau
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