IGBT w51k AR 7 B 4 5%

FE 2.1.2 75 ARSI F0r B B ARSI RGEL (System Level) 5 #f12)
(Device Level) W RF. RGP ZE ML B, MaSFRBEM ILRE AR, Z&F )8
T AT NI E AR ROAT AR . B A R B R AN R
®  Bipolar Junction Transistor: XU ff RS HiEL
Diode: AR LR
Field Effect Transistors: MOS 3720 W5 R b
GTO_s: GTO w] {5kt
IGBTs: IGBT ik
Operational Amplifier: 125 B #s i
Thyristor: ¢ [if] AR
R LM Diode IGBT REH A I 1EAT /41 o

3.1 Diode Fibufsik

T 56K Diode FHUHE R 2] THEZ B X % 11, FEXT Diode Bib, K it @ X G HE, W1l
3-1 M 3-2 o 1B 3-1 Wos A IS4, 1E Electrical Behavior N 481 FHE ] A $EA5
YN, HAA 0. 1. 20 3 UMY, & 3-2 SR RIS 4L, 7 Thermal Behavior
P A FAET] DUE R AL ], 0. 1. 2 =P, R 44 Simplorer H' Diode AL
PE, B 3-3 o AR OB R ALY

Parameters — Diode60_1 — Dynamic Diode Nodel

Electrical Parameters |Thernal Parameters | Dutput / Display

Hene  |Diodefi0_1 W Show Hame

Parancters

[E3

i
4 3-1 Diode J& M XTHHE — AR S




Parameters — Diode60_1 - Dynamic Diode Nodel &l

Electricel Parancters Thernal Parameters |Qutput / Displey |

Parameters
Thernal Behavior Thermal Parameters (Value, Variable, Expression)
[ | Level|  Nane [ Value | Tmit Description A

TEWPAME  Temp  cel Anbient Tenperaturs

1 E_THEEM I 1e-008 Kel per ¥  Thermal Intrinsic Resistance

1 ETHERMC 1 Kel per f  Thermal Resistance Chip te Cas
2 TEMEJHCTO Tenp el Junction Temperature at Sinuls
2 C_THERM_J 0.001 s _per_Kel Thermal Junction Capacitance
2
z
H

C_THERM_I 0.00 s _per Kel Thermal Intrinsic Capacitance
C_THERM_MME 0.1  Ws_per_Kel Thermal Ambient Capacitance
ALPHA CONY 0.01  w_per_cm... Convection Humber (»=im)

FAE HRiH

4 3-2  Diode J& X UEHE — HB AL S50

RDAMP

FALLT
CINCT[V]

=

CDFF

RFALLT —_ IRREC

Diode| Core

i CATHCOE

K 3-3  Diode 5% Hi R

3.1.1  HUSBORERPE

TYPE_DYN=0: H % EFARE, T impRIsL:

V—IxRB
I=1ISx(e ™ 1)
_kx(Temp _Jnct+273°K)
q
X, kL2 W R (k=1.381e-023), g NIEAHAE (¢=1.602¢-019).
TYPE_DYN=1: [§ TSRS, %S T4 P A Ry, 4584
. PR AR R I AR IE

Vr

—(ALPHA popx Vver ~Vsirr ) (1=-DELTA vcr)
_ ' v, (BETA peor—1)
Coer = Comer X1+ (BETAper —1)x[1—e mer 1) ]

Coir =TAUXM=TAUXM
d(Vner) M xVr
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TYPE_DYN=2/3: i — B [& | I Ui s m P e bE, e Mo Be, il 3-4
Fimo A B m R IA SO IR UL 3 A BRI R IA A IE5L B 3B =AM Bl
MEIEANRZEIEA: TYPE_DYN=2 I}, VUM B AR LE L iR E0E L, TYPE_DYN=3
i, S PUANBY B Rk SO e 28 AN Bl A0 IRk B K

Trr[A]

Irrmax-
i2(sin)

il(exp)

' i4(3=lin)

Kl 3-4 Diode [k & bk

3.1.2  PuiRiERp:

R RS AN 3-5 Fras, PELAROE— S, AUR AR e bRl R .

Junction Chip Chip to Case Heat Sink

M/ M\
l R_THERM i RTHERMCL
Conduction o
C_THERM_I C THERM I C_THERM_AM% Correction Radiation

3-5 Diode #4 £ 157
TYPE_THERM=0: E5AEABIRL A SL bl FEAE,  ARPEXANR A v AN S5
TYPE_THERM=1: % [& P18 A 0 H PG BE R s, AN AN 8 B 251 19 A2 1k
TYPE_THERM=2: 2 & P8 HE L A B, P AR LR FE s, e — A sh &
(Rt

3.2 IGBT Bidbspk

=

IGBT 23 2i#M 345 Advanced Dynamic IGBT Model. Average IGBT Model. Basic
Dynamic IGBT Model — #3884 fp— SRR AL 5 PUASASF ) IGBT A, Horh X4 N,
P ﬂo

3.2.1 Advanced Dynamic Model

Advanced Dynamic IGBT Model 2£45 0. 1. 2. 3. 4 AAHABIAIEA L 0, 1. 2 —Fh#l
FERZRAY, BF— PR EAT SR €S48, Kl 3-6 4 IGBT AR HLBR LAY
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COLLECTOR
RC LC

é RD é CJZEFiBE % 2
FAULT
CCG L ITAL
GATE RG
B— W\ AN/ i AMP_DS — COFF
LG l FAULT 3 |CCE _|EWD) RREC
CGE1:|: CGE2 _|_ % _|_COS

LE
Kl 3-6 IGBT 457k v i i 74

TYPE_DYN=0: HEEFARE, Z0E T BAS LRSI AR, MR
IR S rN W/ T
Viy=A_ FETxVgg —V,)M-TET

1

k
sat = EX (VGS - Vp)N_FET

LM DAL IE N -
Lo =By x I, x(1+ KLM xVpg)x (2— /D5 x

R ke IS Vs I 8 By #OT B AR R E, T DO 52 BT B A A T B 1T
TYPE_DYN=1: [k ' #aShetEoh, %8 T4HA. IR AN el BORMN, 454
PO A AR T T A R IA

Vbs.
%

sat

2

V ner x ALPHAx(1-DELTA)
Coer =Cox(1+ (BETA-1)x(1—e  BEADorr )
i(t)+ ISAT
M xV;

TYPE_DYN=2: i Bt in—AN45 280 1) v v AR AU 4 72 L Uit o

TYPE_DYN=3: % &l F& A A vE AR i S 0T 46 78 F U ()5 1

TYPE_DYN=4: [T H%E Linpsgmsl, a2 i T S il i ook 4 72 Fo i i 52 0

4 IGBT BB A & AR JFIRIN, L AR RR I Qw23 A ez, ) DA% REAS ) 45 20 — %
BRI S HLIR IR S 1) PR SR o B 3-7 D NOBR R A R IDE IGBT M2 Gl 72 fL e L FELIRLVRE
3-8 O N B AR A K IGBT B Sl FE IR . HIRBEIE

3.2.2 Average Model

Cpypr =TAU x

Average Model =T HE AR AR T 5 508 S T OCHRE, M AR AR A DG 2 4k
JEIET- 45T Datasheet F AR AN HEATHEEN . 1] 3-9 J& Average Model Z5R% HLEE AR, A0 5 XUR
5. MOS 88N M W, & 3-10 24 Average Model 25250 W £ B
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600.00 Curve Info Y Axis
] - ELEwF —
£00.00 — NIGBT_AdvDyn_FWD1.IC va
. R
] — NIGBT_AdvDyn FWD1VCE |
1 L
400.00 -
4 l4.00
300.00 i s
o 4 i L
s ] 100 O
200.00 - [ b
4 - 5.00
100.00 C
0.00 - --11.00
-100.00 I 1 1 ] ! -16.00
20.498 20.500 20.502 20.504 20.506 20,508 20.510
Time [ms=]
SN A
B 3-7  SRWikIE
59500 — Curve Info ' Axis
] — ELEWF —
505.00 — — NIGBT_AdvDyn_FWD1.IC Vi
] TR
] — NIGBT_AdvDyn FWDINCE|
415,00 L}
225.00 — [4.00
] [ =
- ] - n
= 235.00 [ 100 O
] F w
145.00 — r
] |--6.00
55,00 +
] --11.00
-35.00 - -
11453 i ! I ! ! 1554
19938 20.000 20.002 20.004 20.006 20.008 20010

Time [ms]

K3-8 R

3-9  Average Model %53 L B AR 7Y
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Zth_IGBT THERMO_T IGBT chip bottom
IGBT ]urICllon ;— - _R-f‘l ------- R T_2 ------ RIS T BTiT y
’— 3 LA B LA S I AANe mna scviie IS AP
CT1 I cT2 r—-— cT3 —|— CT4 £_l_,—"’|"
. X T — |
(D1 Tsm s ST - 5T3 = ST4 = I impedance to ambient
O Sl S S | -
e T ——— " g Rpi | i) N :
Dmef._mmm A W i : ' = Rthek i -Cthek |
-] CD1 I J 003 [ [ " ' Ir 1 !
e ‘x \\ YN sD = - !
Po (1) o i N .
[ P Tt i St S L AN
- zth_diode N
Diode chip bottom
THERMO_D

¥ 3-10  Average Model 553534 ) 4% 155710

w0

.2.3 Basic Dynamic Model

Basic Dynamic Model %544 H1 #4571 55 Advanced Dynamic Model A [, & o s AR
KA, AR AFERUE S B NTR 3 28 AINEEEY 5 Average Model A [F] .

3.3 IGBT gkt

Simplorer Fi T2t 28 F4 (Device Level) #7441, L34t 7 A4 IGBT 3 AR % [,
IRHE 51 F S HE 1) Datasheet PDF SCAF P AN S H SRePE e, B QTR B AS, IXAE
320/ IGBT shaSHEA Sl OCWrREvE S s . H A7 Simplorer 8.0 8% Simplorer 9.0 $24it T
Average Model.Basic Dynamic Model IGBT #:%4 5 174 3& % 1, Simplorer 10.0 ¥ il T Advanced
Dynamic IGBT. Power-MOSFET #% BATE3E 0 1, f T ARG AL, TR/l
(I RBCAS th AN BT 14 0

Simplorer 8.0 B¢ Simplorer 9.0 7E IGBT #: 4 f1] & 11, 45 Average IGBT F! Basic Dynamic IGBT
WFREAY, FLrh Average IGBT 25 fE 2314 I ER AT PE M-I T 45iFE, Basic Dynamic IGBT %
JEAAT BN AR . X RMSEAL G g ) B P IR AN 18] 3-11 A 3-12 o, HORMAP BRAH [A],
JURBIEEE = DA

Jett s A | Component Information | Fregﬁz::::grgi:?i:)de S R
#sE LA | Nominal Working Point [ 1GBT Thermal Model | IGBT 44k
Values ¢
B PR T AE 5 | Break through Values | Freewheeling Diode S A B
¢ Thermal Model

kbt | Half-Bridge Test Circuit

| Energy Characteristics |ﬁg B

IR Conditions ¢
AR | Transfer Characteristics | | Valiciation | BRI

¢ £ 0 Z K
gy R | Output Characteristics | | Model Parameters | B S 4

P 3-11 Average IGBT ) 00§
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3

| Freewheelmg Dlode S R
+ Characteristic
e LR NOmmal\Z‘fi‘smg Foint [ 1GBT Thermal Model | IGBT #£it2!

e PR AR R | Break through Values | Freewheeling Diode | 4,05 — sy om0
Thermal Model U

¢ L fremhote | T .

ik | Half-Bridge Test Circuit

TEfHE B | Component Information

i | Energy Characteristics | FNASAL I by A I

HEEOIRAS Conditions
I .
| N A B - N - I
R | Transfer Characteristics | I | Validation | HESEAE KAE I
.
fan R | Output Characteristics | | Model Parameters | R 4y

I

3-12  Basic Dynamic IGBT €& L 3§

3.3.1 Basic Dynamic f% R R R

R 3T Simplorer 8.0 FAAA 23414 Basic Dynamic IGBT #7 [{) 5 — D HAE S RE
B 46 S 25 # Simplorer Circuit— Characterize Device— Semiconductors... (4114 3-13 ft
780, S AU IGBT BRI ATHE (e 3-14 Jios), WESHT i IGBT a8, xitdi New device
FLESZHL, Device type 75K ME S Average IGBT Al Basic Dynamic IGBT #1257,
AFDMEIE—Fls et S @i 1) IGBT S B T8 a4, i Continue device
characterization FRUEIZEH, FREVBIAFTNEAT: B nidh OK 2t AR B2 — 2
(Component Information[1/12]), W E IGBT B AR AAHNAG B Canl&l 3-15 ).

Simplorer — Projectl — Simplorerl — SchematicEditor — [C:/Documents and Setti

:l File Edit ¥iew Froject Draw Schematic BSUAIECSSBEISEEN Toolz Windew Help

% 0= é E Design Settings. .. L ¢ o= 4 % |I[ % il
r i g 5 0N QO ¢ SubCircuit L4
Jug H
Solution Setup 4
Project Manager - .
Import SIE File. ..
= Frojectl Optimetrics Analysis 4
= [ﬁ Simplorerl Eesults 3
9 Analysis
@ Optimetrics
Results Design Froperties. ..
- D Definitions
=-|[_] Companents Edit Hotes
component O] Output Dialeg. ..
[#} Simpl 1
& Sinplorer Erowse Hetlist
-1 Spmbels X
B ISBT_Basiclyn —- Simplorer EL Bl Lekion Blg:..
1 Simplorerl
=20 Models
88 IGBT BasicDyn - simplorer el| Characterize Dewice | Semiconductors. . .
D Packages
& thateri ol Expert to VHIL-AMS. . Eower Hodules
aterials % 1
- D Seripts g Lune. ..

B InstanceName ] ]

3-13  Simplorer Circuit 2% .
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Parad ==
535
Characterize Dewice &|
@ New device oK |
Device bype:

Cancel
|Easic Dynamic IGET j Q

Average IGET

Basic Dynamic IGET

PirERER

" Caontinue device charactetization

File name:  ¥T JT G 8FR K181 B BHT 484 #8 22

.

K 3-14 BRI E R

™ Component Information [1712] 3]
B SR
Last Change  [2008-8-27 10:59:50
Manufacture  |manufacturer HFEEH
Auther author {EH A
Compenent Name |componsnt ﬁggﬁ
Comment t |
HERE
s
FESLHIE A
Import Model. Save Model | T—& ) > Hid

Kl 3-15 ARAIEIEEE—0 . {5 B Ui

il N7 A A A S 0 (W 3-16 s ): IGBT BEALEE T AF ik
& (Nominal Working Point Value[2/12]) . 22 B A& LK Vee_nom(Nominal Collector Emitter
Blocking Voltage). %% i Ic_nom (Nominal Collector Current). %S %)% (Nominal
Reference Temperature ). S AR MM K (Collector-Emitter Saturation Voltage under Nominal)+
I IR L (On-Switch or Off-Switch Gate-Emitter Drive Voltage). IX%8%0i 3¢ {F £ #3 1
Datasheet PDF SCAY A # AT LA 2 o

7/ Hominal Working Point Values [2/12]

Vee mem [esa0 Hominal Collestor Emitter Blocking 3 fiJE
Ie B00 Hominal Collector 3BUE HLIR
T 125 Hominal Refrence Temperaturs FUESEEE
Vee 5.8 Callector-Emitter Saturation Yoltage under Nominal
EHRIEABE
Vge on 15 On-Switeh GateEnitter Mrive) |JARMEENELE
Vge off -15 Off-Switch Gate—Emitter (Irive)
it £ Lig
Hpata-Sheet
PDF S HH
ALLG A Dz
SR BDEER
Inport Model Save Modal. | < t—#@ [F—5m > il

Bl 3-16  REALAIEE o0 B TR A

N
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mily 37 AT AN = (ANl 3-17 Pras): IGBT B ARk o 28 I AH
Z % E (Breakthrough Value[3/12]) . 8% % i % i 5 Vee br(Breakthrough Collector Emitter
Voltage). i ZF HiJit Ic_br (Breakthrough Collector Current). %I % Tj br (Breakthrough
Junction Temperature). [ JHA% % i Vge br (Breakthrough Gate Emitter Voltage ). i %I
Lo LB Ree br (Collector-Emitter Resistance After Fault). o % i [ ] 5F 4% LB Rge br
(Gate-Emitter Resistance After Fault). &S 5WE N REEBNE, Mg HE. &5 B
— R B N B OKHLE Vee max. FORHLIR e max BIPRERI] ;5 48 IR — R T AR A
() d e P58 5 1 1SR A 2 F o — PR T8 TAR s T IS Bl L s s o 2 I AR S AR LB L 5%
IS B F L A IUE (R, BRAESRAE R AR i . *4%)i% Disable Breakthrough Model
SIEHERS, AR AT BT G O

¥ Breakthrough Yalues [3/12]

BRhE T ESHE
Ve br Jtooooon T Brsskthoush Collactor Enitter &£ GI#RHITHFE

B
Ic br [loooood Breskthroush Collecter Current [A] It
Tj br [soo " Bredsthrough Junction Temperatws [* SRR B EE
Vee br Jlooosoo  Breakthwoush Gate Emitter Voltags V] [ G4E HSFEAFE

Ree br o1 Collector-Emitter Resistance hfter H}?W%ﬁﬁrﬂm
Ree br 1 Gate-Emitter Resistance After Fault iy 5F B[] 4§ 4% EAfH

[ Bizable Breskttoonsh Mol O] DL A B E B T{ES

Inport Medsl. .. | Save Model. .. | < 5@ [F-Fw | Bl
3-17  AREALGIEEE =00 AR oAl S B

miah N7 A AL I S DU (U] 3-18 s ): IGBT AR - 7Rl ik Ha i
ZH ¥ (Half-Bridge Test Circuit Condition[4/12]). FHE & & [ IHIER WL R gg (Gate
Connector Resistance )« 5 A% ]34 LB (Collector-Emitter Connectors)+ [ Iz H1 % (Gate
Connector Inductance). FTfi 2% H /& (Total Stray Inductance). ZHKHIFRER 2 1] i) AL i

(Module Stray Inductance). FFI¢ Sl HiPH (Switching-on Gate Resistance). FFI¢ICHT L FH

(Switching-off Gate Resistance). #Mili%4HI% (External Driver Gate Capacity). K| #2:4§
N RGBIME, SERRBCER, IR E B — R T ¢ Tl rE Y 10% 25475 ARSI AR )%
FEHH— R RABOARE; [T THCER UK FRIFER ] RGEBOARE . A 2H0RIRME . TR
S R JFOCOCH LB AE Datasheet PDF SCFS BLIAIAT s MBI HL i 2{H 41 AL Datasheet PDF
AR HA, R RGEERNE . 281k Use default value RIEHERS, LIS H0K B HEK
Bebfifl, ANREMIANEUE, 43K H] Simplorer RAIELINE

mirh N7 AT R D (ALK 3-19): IGBT B4k & (Transfer
Characteristic Ie=f(Vge) [5/12]). Gt B4l WHAM R EHE (Boundary Conditions )
it 2 05 BB Yo Rl v B HE (Fitting Ranges)~ &34 5F 147 FIHE (Fitting Characteristic Order)
R R iR B A AHE (Characteristic Data). HIZE$l & EHE (Fitting) .

(1) 11 G4V B HE SR T B S R R AP T 208 I o . ) 2 R A S A H o
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% Half-Bridge Test Circuit Condition [4/12]

Connector Resistance

R gz o Gate Commector Resistance [ JHEFEESFHE

R_ce_se o Collector-Emitter Connecters 48 S4B [ 2 d
Connector Inductance

L gg ] Gate Connector Inductance | HEPEFEep R

L= [2e-008 Total Stray P RathEE

Le_ce o Modile Stray Inductance  SLReZ M ZHEYHIEE,

MEALEE R R ARG

Gate Drive Resistance

Re_on 0. ao1 Switching-On Gate Resistence FF£ SREELE

Re_oft 0,001 SwitchingOFf Gate Resiztance Jpa¢ 3 ieufl
External Capacitance

Cee o Externsl (river) Gats  SFEPEEREE

[7 Use default valu

Inport Model ‘ Save Model | < E—# @) | F—HF M > HRiH |

K 3-18  BEARUGIEEDUA . EHFIEORGL (Rl b, Zeo, e

¥ Transfer Characteristic Ic = £(Vgze) [5/12]

BEE
B oo - 008 |
Characteristic Tata (4) SHAFHLIESESRIME  soondury Contstions L) LAFTRE
=i i ) o s | Tenp [0 v i Tenperature [
J Vee u) Const. Collector-Emitter

Fitting Renges (2) MR SREEE
Ic o ] Minimun Current
Ic 0 #] Maximun Current

Fitting Characteristic Order (3) [HZERISEHFR

~| Hominal

| Different

Fitting— (5) BBl &REE

Valsdatal S}mwﬁgsull‘ ‘ ha.rtl’sllu\“

Inport Model ‘ Save Model. | < E—FE | T—Fm > HRiH ‘

K 3-19 FAIAIEEE 5. IGBT Bt mA

(2) M40l H V0 1 v BAE IR B A R e it Ze b A Al rRL I B R L d5e /M
IR R 25N G 2 B 3l WX P AME

(3) IGAUE R PE P HIHE IR Sl 7= AN [RIL S 25 A1 6) B (R S R R 1 i 2, 308 4 125 Ji2
25 )%,

(4) FERSRSIE M B #iy AEZ R4 Datasheet PDF SCRYHH HREVE 2R, Han N il 285 B
(R HUE -

(5) A W EHERAT thZe & LG E 45 R o .

RIS ERE P W B A 125 ARG R 10, R4 Characteristic Data (%

FEREIE I i AmAD A RN 5 S, Wil 3-20 P . siilid T IR Eda 4 A Il HE S 4,
FfH Datasets MUEHE CAnE] 3-21 o )s AEIXNIEHESP AN, gafl. BFR. &6l AL
AR, s Add 25, K Add Dataset XFUEHE (W& 3-22 fiR), FEIXANATE
HEFP AT LR AN B, tBn] LB 4% 5 Import Dataset.. . $%4l, ‘FANCEAFAEEHE L (i
3-23 i) . Bk NG r LA oy Export Dataset.. 241, SRk, WK 3-24 fior.
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Open an existing characteristic data file (.mdx file)

THCERFNRBHTEETS (IHRER. nd)

Open the Dataset Manager dialog to allow manual data
point entry or data entry via the sheetscan tool.

T RERA N TEAE, LT THA WL E F AR i

Save the characteristic data to a file (.mdx file)

TR OBIREE (AR ndx)

Plot the selected characteristic curve.

el ez e 2ok ba 3

Create new row of data for the selected characteristic.

3/ipaed ke d B liEe S i

Delete the selected row of data.

S0 | ERTREMEn R T

Delete all the data for the selected characteristic.
B | A R BT T

Move the selected row of data upward.
| RRRMR-THE LY

Move the selected row of data downward.

RRRENE—TTRETE

€

K 3-20 Characteristic Data HEH &2 1) 35 X

Datasets: IGBI_1700%¥

Datasets |

1233.00

ndd . Em

1 Bdit.. RdE
Eemove BBER
Clone. .. B#
Inport.. SA -
Export.. Sih

SheetScan. SR

1000.00

500.00

Done 0.00 1

14.00

K 3-21

Datasets 1 HE

Add Dataset

Name: [3ds1  BHEE&EE Swap % Data Import Dataset. Export Dataset

Coordinates 123900

1000.00 4
3 750.001
7|13 1180
[ >
N 500.00
s
AddRowAbove | Add Fow Bslow | 250.00
Append Rons | Delete Fiows |

0.00
" : : : : T T
e 000 " "260 400 6d0 800 1000 1200 1400
- < 3
Kl 3-22 0 ZEis



Import Dataset

TR Q) | FIG00RESIFL datashest x| e &k E-
[#}For :

! 4] Forward_char_inverzediods_12
ERITAOFH |14 Dutput_characteristic 25 Veels

5

T [1#] dutput_characteristic_125_Veell
[1#] Dutput_characteristic_125_VeelS
EXia [1#] Dutput_characteristic_125_VeeZl

4] Tr amsfer_characteristic 25
4] Tr amsfer_characteristic_125

FERI
HE
FLLEE
T D [ =l |ﬂ|
W2 M) [Tab delimited data files (. tab) k4| BRil
K3-23 AR
Export Dataset |E‘E‘
BT W): ) FIG00RSIE | _datashest | o E2-

4] Fornard_char_inversediode_25
! 4] Fornard_char_inversediode_125
BRI 1) Dutput_characteristic_25_VeelS

?L‘ 4] Output_characteristic_125_VgelD
4] Gutput_charscteristic_125_VgelS
£l [14] Dutput_cheracteristie_125_¥ze20

R
L.
HEtF R
M:?E

itk ) [Transfer_charamteristic_125 =~ RF S

RFFZERIT):  [Tab delimited dats files (k. tab) =] i
Bl 3-24 i i 2 E

76 IGBT #H5PE th &k N & S04 L Gl 3-19 i) =A%l (ki 3-25
PR, HAE XK 3-26 fix.

01

Kl 3-25  @sin. MR

Plot the selected characteristic curve.

TR AR

Add a new characteristic tab
Lj FEmFEIR
Delete the currently selected characteristic tab and

all associated data
RIER PR R AR dh A

K 3-26  d5hn. MIBRSZAL B

1
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£ IGBT K] Datasheet PDF SCPFH,  FEAE R 4 — AW 700 4 125, 25 FERIH 4% il
o bR TR 125 BRI hZe, sl 3-25 W) Add $8H,  AEID AR RCE
MEAFCREIL BT E N 25 ARSI IR 0 10, 0k 2R B0 i A D B B s . AR
PE £ B i N 5e S, 4E Fitting Characteristic Order (il &4 PE 741D HE ¥ Nominal
& A3 ERH Ch.01-125.0 B HCABURIRIEISAT i, AT RIS, 125 IR A%
FEMR AR 3-16 R E ). ritdh Different £ 1 FH74%4H, 4 Ch.02-25.0. Not Used P Fiik
Feo UAFIEIRSL N 25 FEMHAE R E 4, %4E Not Used, XA AL ih4: Ch.02-25.0
BT P Ch.02-25.0, H5& RIS X Ch.01-125.0 Ch.02-25.0 4k ikl AT I, X

PERSANFIIR L (R RS R P i oy mT LA S 2 PR (EOR 7521

Ml & EHE (Fitting) WA PUNZ4HL, 532 Start Fitting. Show Log. Show Result
H1 Validate. Start Fitting #%4H A$AT 404 : Show Log %40 Wil & th4: 4% & Show

Result #2414 2 Hlf AN Bl A5 2k Validate #2284 &l & RPESE .

ritli Start Fitting 4241, #50H1E 3-27 MK 3-28. il Show Log 241, F##3# Hi1& 3-29,

M H R U H Fitting Successfull 475 &, wi W] 8485 B o

10 Ju

AR

n 2011

Choose Characteristics

X

Characteristic

| Shaow

Ch.01- 125.08%
Ch.D2 - 25.088

v
ra

Cancel |

& 3-27

SAS IP, Inc. 10:58:28 oo
Transfer Characteristic Ic = f[Vge} cnot - 154
1250.00.
=
/ | Gen. CnO1
1000.00
v
Cnoz - 250
750.00.
v
| Gen Cnidz-|
500.00 /
250.00 (/
. /

¥ Fitting Log

TP fth e K

EEX

Fitting transfer characteristic at 125§%
Fitting Successfult

Final set of parameters

up 7.95
K 12.1
n_fet 1.54

(Root-HMean-Square) Relative Fitting Error is:
300.6%

Fitting transfer characteristic at 25§
Fitting Successful?

Final set of parameters

up g.84
K 16.7
n_fet 1.5%
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i =

% 3=

WEITCHBR MG, sl “ T3 S ARG RS NP (& 3-30 Frs):
IGBT % HH4FPE S & (Output Characteristic Ie=f(Vce) [6/12]). XA S BRI ih 2 N\ 5t
[ K35CHA[A], 7E Fitting Characteristic Order #EH1 45 Full Saturated Branch (Tnom) . Semi Saturated
Branch (Tnom). Full Saturated Branch (Tdiff). Semi Saturated Branch (Tdiff) Py~ K413
HE. Full Saturated Branch (Tnom) A2XJ NV A &5 e i B2 A 7873 VLR T D5 A F A 1 1 an HE R e it
#; Semi Saturated Branch (Tnom) F2XF Wk 4505 ifih B2 S ANTRN 15 B F H T P b e e it 4%
Full Saturated Branch (Tdiff) AXF 8 A JEA e Wit B S 78 73 VAT 5648 1 1 o e 2k i 2 5
Semi Saturated Branch (Tdiff) #2255 5 2y 4400 5 Yk 5 S ANVELAN T DS Al U s T ) HR e P T 28

¥ Output Characteristic Ic = f£(¥ce) [6/12]

Characterizstic Data EBoundary Conditions

== i £ 20 % ] | Temp  |125 v | eee| Temperature [
Vee [¥] [ Ic [A) [[EnsbL: | Vee 15 Const. Gate-Emitter
9 o [ Fitting Ranges
e 40 [+ Ic 1200 #| Mazinum Current
e 180 v Yea max [7.8 | Mazimun Voltage
4 320 2
s 530 [ Fitting Characteristic Order
s 50 [v [Ch 01 - 15.0¥ - 125, v | Full Saturated Branch
i 1020 2 .
— Ch.0Z - 10.0V - 125 v | Semi Saturated Branch
T8 1200 2
- Ch.03 - 15.0% - 25| Full Saturated Branch
ot Used ~] Semi Saturated Branch
Fitting
Validste |  Show Result| | start Fitein]
Inport Model | Save Model | < t—#@ [F-Haw > B |

K] 3-30 FEAIAIEEE NS IGBT Hr sk th A

HR45 Datasheet PDF ML ¥y th AR vE i e, AR R AHRE D 20 A AR EE . AR5
W s Ve 5 AF T I ke Mt 26, L% N Ch.01-15.0V-125.0 . Ch.02-10.0V-125.0 .
Ch.03-15.0V-25.0 =4k, 10.0V-25.0 AFAIE it B S AV JSREAI Fi s 0 o s A 2 i e A
Datasheet PDF HH#H 245 H

84005 B AME (Fitting) 0 [FIFEAT DUANZ4L, 532 Start Fitting. Show Log. Show Result
Fl Validate. Start Fitting #5241 A0 4T ik 48045 ; Show Log %41 Wil & th4: 2845 & Show
Result 24 Ky 2 % N Bl M U4 14k ;. Validate 1250 0 th£E LG M. Sty Start
Fitting {50 T 5 th &) &, #RJ5 1505 Show Log 4241, #o il & &S HUE B, Wi
Validate {28 24T A RVESAE .

il N I ARG S D (i 3-31 P ) SR A R h e

(Freewheeling Diode Characteristic If=f(Vf) [7/12]). XA 5[5 5 4R 28 5 A\ 5t i K Sl

A o o i e i i N i, [RIFESG s i Start Fitting #2241 8EA T s i 2690045, 4% )5 #4i5 Show Log
AL B LS i S 805 S, P s Validate $8ILEA T R SAIE 1 A 7% Disable Diode
SIRRERG AN IR B A R R

PRGN F EAFEW S IGBT #WW FI Freewheeling Diode #WRIN . BEE 5E 8L M
Fetkth&e s, sy “F—37 i ARG R 58 )\ (& 3-32 s ): IGBT #ARLN 1X
% (IGBT Thermal Model[8/12]) . IGBT #U )W 15 &7 Wi 2 #FH$T ( Transient Thermal Impedance )
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P B ZH AT (Fraction Model) W17 0. Hrp B S HE RS RC Jum 4501 AR X
434 Continued Fraction Coefficients (FFEE45H#4) I Partial Fraction Coefficients (T BYZ544) Py
M. 1L Fitting mode HEH, 41 Transient Thermal Impedance /5 :CH, [
Thermal Impedance )HEW #1375 , vJ LAMRHE Datasheet PDF HLTHI ) h 2k b i N\ ; 243 Fraction
Model 5 i}, Continued/Partial Fraction Coefficients HERf #1875, 1 L% A\ Datasheet PDF H
M) Ry~ w80 . #3448 (Heatsink) HEFP AL 5 #HLBH (Thermal Resistance) FI# L2 (Thermal
Capacitance) WS EAAL . XN SE] EEAER AL T e ft, aRsa 3 atnr LR A

EX NN

s NG, i Start Fitting 83T 8088 &P &, S8 )5 sl Show Log 441, 43
HPLA S 50E S . 13 2)i% Disable Thermal Mode & IEHE, KA & IGBT #b N A5
11 75 B E 1Y Freewheeling Diode N 5210 .
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.".‘Free!heel:'mg Diode Characteristic If = £{Vf) [T1/12]

Validate

Boundary Conditions

125 v | e Temperatwre [

Tenp
Fitting Ranges

i3 1200 ] Meximum Corrent
VE 5 | Maimnm Voltage

Fitting Characteristic Order

Ch.01 - 125 0FF ~ | Hominal
Ch.02 - 25 0FF ~| Different

| Show Result| | itart Fltlln“

I ch 0t - 125 085 | [® ch o2 - 25 08
@
== 1 £ % 5 5] ¥
VE [V] [ 1f [4] [[Bnab1e |
o [ v
[ 30 2
A 140 v
E 34D 2
|4 620 v
[ |5 980 2
NEE 1200 v
Fitting
[~ Disable Diode
Ingort Model... | Save Medel.. \

3-31

* IGBT Thermal Nodel [8/121

L StRollf e R o

L]

{E—~HE | TFFm >

S AR E dh A

Transient Thermal Impedance Continued/Partial Fraction Coefficients
”
== 2 X ]
¢ 0l [ Zenge W] [Enebls] ri [K/F] ti [s]
0. 005 00009 2 1 |0, 00485 0.03
ooz 0.003 2 | 2 |0.oozrs 01
| oos 0.004 2 | = |0.oo0s6 0.3
ot 0.007 2 | +|0.o0254 1
oz 0.008 2 -
[ h 0.0l 2 Heatsink
. 0,011 o2 Rthek  [1+-005 Thermal Resistance
I 0.011 2 Cthek  |1000 Thermal Capacitance
Fitting meds
 Tranzient Thernal Inpeda
¢ Fraction Mode
Fitting
[~ Disable Thermal Mod | Show Thermal Fi Show Rﬁsull‘ Show Leg | Ptart qum:l
Inport Model | Seve Model | <t—s@[F-Fwm > i

!

JED TN

K3-32 HAMAIEE D IGBT #UN ZHmA

FH4T (Transient




w35

mily 87 ARG R IUE (WK 3-33 o) SR T E RN R E
(Freewheeling Diode Thermal Model[9/12]). #AEHRFE SLIETNS IGBT RN ¥ B AHZAL.
/7] % Disable Thermal Mode & IEHER; A2 2% € Freewheeling Diode #5211 .

¥ Freewheeling Diode Thermal Nodel [9/12]

Transient Thermal Impedance Continued/Partisl Fraction Coefficients
== i £ X 5]
t 1 [ Zehis OWW] [Enabls] i (K] i [=]
0.005 00018 2 T [0, 00945 0.03
[ o.009 0.003 a2 |2 |0. o025 01
ooz 0.008 a2 [+ 0. 00128 0.3
EE 0.008 a2 [+0. oos04 1
[ o.os 0.01 a2 —
oz 0.017 a2 Heatsink
72 0.0z ’7 Rthele 1e-005 Thermal Resistance
m 0.021 ™ Cthek  [1000 Thermal Capacitance
| Fitting mode
(% Transient Thermal Impedar
© Fraction Mede[friiol <

Fitting

I~ Disable Thernal Mod Shew Result Show Log | (3%

Inport Modsl ‘ Save Wodsl ‘ < k- ® |T‘—¢f [is] >| ik |
& 3-33 BIAGIEEE L : Diode BN SN

R TR 2B R ARG B S 20 (W] 3-34 FiaR ) BhaASEIRE N% E (Dynamic
Model Input [10/12]) XA IR L # 6 FIANE TN ST SCWiikE, T, KT
WA=, 1 LAY Datasheet 8%/ R4 4245, 75 Enable £ N A3 e H8 1k b /2) 126 B 138 1) T30,
5 i siili Extraction #HIEAT ZHHE . W R A midhida N A Extraction #2837 S 8L,
23R ] 3-35 PR 3R 5 B o WHERFTI I S 805 E A KIEM, H Extraction 2354l U [A] 1R
£, HHESBRERE B, W Error-K is 3.80e-10 and therefore out of range 1.0e-6.

% Dynamic Nodel Input [10/12] X
Tj [¥eo [ Te [ Eom [P [EofE e . [Ta. [Wa. [Ta . [¥e..[ Bas [ ot
81| V] | [A] | [n31| Een | w3 | EofE| (ms] |Td....| [me] [Td... | 8] [ o
2 v 2 2 Select Goals
|25 (8500 BOD Se00 1 3S0D 1 TED 1 BOOD 1 30 [v Heminal Values
[arfo  esoo so0 o 1 o 1 0 1 0 1 (3 [ |Data at different Ij
[]tzs o eo0 o 1 0 1 0 1 0 1 |30 [ Data st Ves mmaller than noni
pvlizs @ eo o 1 o0 1 o 1 0 1 30 [ |Data at Ves larger th
[sI[iz5 'esop 300 ZeOD 1 1800 1 B0 1 BS00 (1 30 | Data at Ic smaller than momin
[I[iz5 (6500 S00 9000 1 5400 1 80D 1 BESD (1 30 | [ Data at Lc larger than noninal
¢ 5
Iynanic Parsmeter Extraction
Mtas\u’emanl‘ ‘ Extraction |

Ingort Model.. | Save Model | < t—#m[F%w > my |

Kl 3-34  BIRAIEEET0: AR

rihy R ARG 2 G 3-36 Frs): ShASECH RS IE
(Dynamic Parameter Validation [11/12]). £ Enable £ 43 26 £ 1 M /20 3% 5 11 & 48 10 ok
ITENEZSHAA BN & 3-36 JIE$E 7TH0E TAERL, ridi Validation &4 ¥ /A 40
COHE S TR B (2 OCWTURE, JFIE . T e N s, Bt WSS H ARk
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Simplorer

D

The parameters were mot fitted wet!
Continue?

Tw |

K 3-35 AHATSHEIE BoRTIE B

% Dynamic Parameter Validation [11/12]

Tj | Vee | Ie Bon | Eoff | tdfon) | td(aff) Bon | Eoff | tdfon) | tdlaff)
=35 T T O 5 0 T (R sl |2 @pl | ) | el [ns]
n. .|125 B500 800 500 3500 T20 £000 | lw 5900 3500 T20 B000
F 0 B500 800 a a 0 a r a a 0 a
I 125 a 800 a a 0 a r a a 0 a
pT 125 a 00 a a 0 a r a a 0 a
F 125 500 300 2600 1500 B50 B500 ’— a a 0 a
pT 125 500 900 000 5400 800 B250 ’— a a 0 a
Yalidation
Validate
Inport Medel. .. ‘ Save Model. . | < t—%m [F—%w > Hni |

K] 3-36  ARAAIELEE - —

7x (Model Parameters [12/12]).

MNEgAT .
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s “TER Hl

S IR EAEERAE
Al N7 NG SR 20 (Al 3-37 TR ): IGBT G iy

SR

Hiih Create SML #4104 4048 IGBT # SML SCAEHARAF 2IAH
AT 1) g

o
7!3[—:1120

{ Hpodel Parameters [12/12]
Paranster Hane Value [Fsiled| Parsnster Info Min value Max value Default |4
/f4% Modell Choice [~
| |reee_tser z [~ |-2:pIGBT -1:pMOS... -2 z z 3
| |reee_rin 1 [T Oimo Listatic 2 i z 1
| |reE_hERn 1 [~ |Oiisstherm liave.. O 1z z
| |rez_oow 2011 [~ Oistat Lidym H10... 0 2121 2011
| [eez_our 325113 [T Didefault 1.3:t.. O 35ASEI2 646113
| |rr_srEanimosr 1 [~ O:idisable bresk ... O 1 i
| |#/%%% FET Statie. r
| e 79523 [~ FET Finch-off Ve... -20 20 5
| & 12. 1382 [T FET Tramsfer Com... 1:-D06 1000000 10
| am o [~ FET Charmel Lemg .. D 1 il
| |arEr 2 2425 [~ FET Satwration F... 0.1 10 1
S 0. 95305 [~ FET Satwation E.. O 10 1
| |w_rzr 1. 54453 [~ |Exponent of FET ... 0.5 10 15
| w
L Expert
Create SHL
Inport Modsl ‘ Save Model | (E—F® By |

K 3-37

ekl

A

IGBT BT S 4 o



$ 3=

3.3.2 IGBT ghsiipi Bl

Simplorer 9.0 {4 IGBT 275 PR S Simplorer 8.0 JL 584 40[A], g H— AN
VEFL A e 2 HOR TR . R Ifi L3 BSM400GA170DLC %45 IGBT %£ T Simplorer 9.0 1l & i
FEAE O LS. 1558, WML N3 BSM400GA170DLC ) PDF i W S0y, R B4
L 3/

1. Basic Dynamic IGBT 4]

7 Device type 7 51| FAE 1%k Basic Dynamic IGBT, #RJ5 i OK #%4H ([l 3-38 fif
/K)o {E Component Information[ 1/12]%f 1 HEFY AR (RS B Clnld 3-39 i), siili %
FHH H 3 Manufacturer Data X 354E, 7 IGBT ‘it sEOCHER G N 1) 2% (b INF [R] (B AR AE, Gl
R BRI

Characterize Dewvice ['XI
Device bype:
Cancel
Easic Dynamic IGET

™ Continue device characterization

File: name:

| [

[%] 3-38 Characterize Device %} ifHE

. Component Information [1/12]

Eanufacturer Data @
Last Change  |2008-8-27 10:58:.50 Name  [manufacturer
Menufacture  |manufaclurer ﬂO\ .
|~ Swiching Energy[Delay Time Measuremert Criteria
Author Jaa Skart Time
Conponent Name [IGBT_LTOOV_4004_BSH Eonjtd(on) | 10% rising YGE (0 to VGE_max) ¥
Coament TGET_1T00V_400A_TLE Eoffidoff) [ falna VaE (veE maxtot) <]
End Time
R |
Eoff 1% Falling IC -
tdion) | 10% rising 1 -

td(off) | 5% Faling IC

Ll

Inport Model, | Save Model | 4 I'F—‘f ) 5‘ Wil ‘

3-39 Component Information[1/12]% i HE

iR 25 745, 3\ Nominal Working Point Values[2/12]%F UG HE, it A& 7E HL K 900V .
HE L 400A BUEZHIRE 125 FEL TIIIRS) LR+15V, & 3-40 Pros. XN R{EAE PDF
YLRASCRY S 2 10 (Ul 3-41 Fras).
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% Nominal Working Point Values [2/12]

VYee nom an0
Ic nom 400
Tj nem 125]

Vee on 15

Vge off 15

Inpert Modsl, .. | Save Modsl. . \

Wominal Collector Emitter Blocking Voltage [V]
Fominal Collector Current [A]

Fominal Refersncs Temparatwrs [* C1

On—Switeh Gate-Emitter (Drive) Voltage [¥]

Off-Switch Gate-Emitter (Driwe) Yoltage [V]

< E—F @ [T >

mE |

3-40 Nominal Working Point Values[2/12]X} 1 AE

Charakteristische Werte / Characteristic values

Transistor / Transi

Einschaltverzogerungszeit {ind. Last)
turn on delay time (inductive load)

Ie. = 400A, Ve = 900V
Ve = #15V, Rg= 3,90, T,;= 25°C

Vge = +15V, Rg =3,90, T, = 125°C

3-41

WIS

RN — 20 "HHL, HEN Breakthrough Values[3/12]6F U AE , HE5 AR o5 4 L T 15 B4 6800V,
G BN 1600A, o 29 AL E b 200 B2, 19 4F R B R 60V, PN HLBER

B, i 3-42 iR

¥ Breakthrough Values [3/12]

T GE]
Ic 1600
Tj 200

Ree o1
Ege f

[ Dissble Breakthrough Mo

Tmport Madel | Save Model |

Breakthrough Collector Enitter
Breakthrough Collector
Breakthrough Junction Temperaturs

Breakthrough Gate Emitter

Collector—Emitter Resistance After

Gate-Emitter Eesiztance After

CEEE) | TFm >

)

i

3-42  Breakthrough Values[3/12]%} i HE

s “ R 257 451, 3k Half-Bridge Test Circuit Condition[4/12] %15 HE, 75 A% S8 i
FH Rg on. [IHCIHTIFEFE Re off HEHH 43 7lHI AN 3.9Q, 1l 3-43 Fion. XN IIMEAE PDF #ild
SCRES 6 U (] 3-44 Fros), HARERHEIRE.
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¥ Half-Bridge Test Circuit Condition [4/12]

Connsctor Kesistance

Eg

E_tot o
Connector Inductance

Lg

L_tot o

L_extern 2e-008
Gata Driva Reziztance

Eg_on ]

Rg_off s
External Capacitance

Cee ext o

Internal Gate Resistance [Ohnm) Wﬁwﬁ@.ﬁ

Total Lead Resistance [Oba) 5|4k 2 B

Internal Gate Stray Inductance [H]
Totsl Lead Stray Inductsnce [H]
Sun of External Lead Path Stray Inductance [H]

External SwitchingOn Gate Resistance [Oha]
External Switching-DFf Gate Resistance [Oha]

External (river) Gate Capacity [F]

[ Use defanlt valu

Inport Model. . | Save Model. ., |

<t—g@[F-fw>]  ®m |

3-43 Half-Bridge Test Circuit Condition[4/12]%] {FE

Schaltverluste (typisch) Eq,=f(lc), Eocn=f(lc), Erec = f(lc)

Switching losses (typical) ., =900V, T, = 125°C

700
600 Eoff -
—--—-Eon e
Erec -
500 ol
=5
E‘ 400
w
300
200
100 +-------
1]
0 100 200 300 400 500 600 700 800

Kl 3-44 il SRy

mili “N—27 ¥4, #EN Transfer Characteristic Ic=f(Vge) [S/12]X%F THAE, HiA 125 &

25 BESAE T AN R e e th 42, W] 3-45 R 3-46 . %N 1276 PDF 1 B SCRY 45 5
T (& 3-47 Fias).

% Transfer Characteristic Ic = £(Vge) [5/12] =

i

Characteristic Data

Boundary Conditions

== B ]| Temp [125 <Ll Temperature [
Vga (V] [Te [A]]Enable ] Voo 20 Const, Collector—Enitter
_B 0 £2 Fitting Ranges
7 E [+ s [ | Winimun Corvent
L u 7] Ic [615 % Mexinun Current
@ 2445 W
[ o 4azz "
[ 622 ~
[ e 515 "
— Fitting Characteristic Order
Ch 01 - 125 OFF v | Neminal
Ch 02 - 25 0FF ~ | Different
Fitting
Validste |  Show Result| | itert Fivsinf w|

Import Madel | Save Model |

<t—gw[FEw ]  mH |
3-45 Transfer Characteristic Ic=f(Vge) [5/12] 41 HE (125 4T
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P Transfer Characteristic Ic = f(¥ge) [6/12]

Characteristic Data

#

Boundary Condi tions

Tenp 25 = | fee] Temperaturs [
Vee 20 Const. Collector—Emitter

Fitting Renges

Te o 8 Minimun Corrent
Ie ja0n | Maximun Corrent

Fitting Chavacteristic Order

Ch. 01 - 125. 0§ | Fominal
Ch.0Z - 25 0FF | Different

Show Resull| | itart Fitting

hd

=R )] 2| |
Ve [V] ‘Ic [4] \Emh12|
6 [ v
[ I 18,7 v
e I 2
b 200 v
E 400 [v
| | 627 2
1T eon 2
Fitting
Validate
Inport Model | Save Wodel ‘

< E—F @ [ T—Fw >

mE |

4 3-46  Transfer Characteristic Ie=f(Vge) [S/12]%}1HHE (25 BT

Ubertragungscharakteristik (typisch)
Transfer characteristic (typical)

le = f(Vee)
Ve = 20V

lc [A]

K] 3-47

Vee V]
SR

SHE NGS5, s Start Fitting 158, BEATHARAE #hZU &, UG S8 Un #55 H 1&] 3-48

FHE] 3-49 Fros AT EAE .,

Simplorer

TRE

3

- | ) Fitting complete.

& 3-48

150

B TERL

Choose Characteristics

3

Characteristic | Show |

Ch.01-125... | v
choz-z5.. | v

3-49

Cancel
HEPERLE e HRRFIE fth 25




i Show Log 4% 411, 55t & 3-50 FroasiySCfF, A HL TR Bt v LU H UL (45 R 2 1
B o

Fitting Log

ittt ittt ittt it
it

ffParameters being fitted:

Up, K, n_fet.

/fParameters being calculated:
alpha_lUp, alpha_K, alpha_nfet.

FELELEER T EEREL P EEEEEFEELEEFETLEFEEERE LI PEFELEiiLES
FEFELEEELRREES
Fitting transfer characteristic at 1258%
ffFitting Successful?
Final set of parameters

up = 6.21
K = 567
n_fet = 1.66

{Root-Hean-Square) Relative Fitting Error is: 1.425%

v

K 3-50 f#aHE

mithi Show Result ¥4, ¥ IGBT # ARt G458, Wikl 3-51 Fros, Waf LA
W AL 2 B IE A

11 Jun 2011 Ansoft LLC 19:36:05 A%
Transfer Characteristic Ic = f(Vge) EhO1- 13
1000.00 ]
Gen. ChO
200.00 A oy
/ cho2 28
00,00 o
Gen. ChO
-
400.00
200,00 //
0.001-.“-#"'/
gdo  7do  edo  ado  q0bo 1bo o qzho

®¥: 11874 1231638

Bl 3-51 IGBT HRs it th&gil 3 45 R

mih “ N7 ¥4, HEA Output Characteristic Ic=f(Vee) [6/12]1%F 1 AE, 43 7 %A
Temp=125/Vge=15V. Temp=25/Vge=15V } Temp=125/Vge=11V 4 I %t N 1 B vk i 2k,
Iy NP 3-52 AP 3-54 s o 6 N 28 7E PDF 58 W SCRY 26 4 1T Cln P 3-55 AT 3-56 ).
LS AT DL SN LA R i 2, 5 T 40l 6 el R B im0 S B i
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put Characteristic Ic =

Characteriztic Data Boundary Condi tions

2R WOOSFE| | T [1I5 =] B Temperetura [

Vee [V] ‘Ic [al ‘Enablel Vee 15 Const. Gate-Emitter

| ¥ Fitting Ranges

L 14 I~ Ie [joo 4| Mexinun Current

7; i‘; g Vee maxf T 4 Maxinun Veltazs

[ s 233 i

N 350 2

s Fen o Fitting Characteristic Order

i B11 2 Ch 01 - 15.0¥ - 125 « | Full Saturated Branch

[ o5 Tad 2 Ch.03 - 11.0¥ - 125 v | Seni Saturated Branch

[ a7 00 I [Ch-02 = 15.0¥ - 25,1 7] Full Saturated Branch

ot Used ~| Seni Saturated Branch
Fitting
Validate | Show Result | start Fivtin] w|
Inport Hodel | Save Model ‘ < E—F3) m‘ i ‘

K 3-52  Output Characteristic Ic=f(Vce) [6/12]1%f1FHE (Temp=125/Vge=15V)

% Qutput Characteristic Ic = £{Vce} [6/12]

Characteristic Data Boundary Conditions
BliER Temp |25 v iaf Temperature [
Vee V] ‘Ic [A]‘Enable‘ Vee 15 Const. Gate-Emitter
I ~ Fitting Ranges
||t 1 2 Ie [&00 | Maximun Current
L5 T8 W~
- Vee maxf3. 13 | Maximum Voltage
z 180 -
[ es 344 ~
e 520 -
s o ¥ Fitting Charactaristic Order
EERRED - Ch D1 - 15.0V - 125 ~ | Full Satwated Branch
| Ch.03 - 11.0V - 125 | Seni Satwrated Branch
Ch.02 - 15.0V - 25.1v | Full Satwrated Branch
Hot Uzed v | Semi Satwrated Branch
Fitiing
Validate |  Show Result| | et Fivsin] w|
Tt Mol | Save Modsl ‘ < @ [F-Hw > il ‘

& 3-53  Output Characteristic Ic=f(Vce) [6/12]%] i&HE (Temp=25/Vge=15V)

Output Characteristic Ic = f(Vce} [6/12] K
Cheracteristic Data Boundary Conditions
= BOKE || | Tep [izs = | ] Temperatura [
Vee [V] ‘Ic [7§] |Enshle‘ vee UL Const. Gate-Enmitter
|fes e 2 Fitting Ranges
! " £ I. 56T ] Maximon Current
15 e
— = Yee max|s ] Maxinmn Voltage
B 111 o
| |25 189 ca
WE 218 ra
Fas = & Fitting Characteristic Order
|« 445 2 Ch 01 - 15.0¥ - 125 v | Full Saturated Branch
| es 514 ra Ch.03 - 11.0¥ - 125 v | Semi Saterated Branch
s 567 = Ch.0Z - 15.0¥ - 25.1 7| Full Satuwrated Branch
ot Uzed v ] Seni Sstwrsted Eranch
Fitting
Vilidate |  Show Result| | stert Fittin| w |
Tnpert Bodel. | Save Model. . | t—sw[Ffrw] By |

P 3-54 Output Characteristic Ic=f(Vce) [6/12]%f1FHE (Temp=125/Vge=11V)
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Ausgangskennlinie (typisch) le=f(Vee)
Output characteristic (typical) Ve =15V

lc [A]

VCE M
Kl 3-55  PiHHSCAY

Ausgangskennlinienfeld (typisch) lg=1f(Vee)
Output characteristic (typical) T, =125°C
800 4 IRy S R SR - . [ . A
i | 1 1 |
i | | i i
700 ——VGE = 19V 1 f d ]
——VGE =15V | 1 | ]
800 T ——VGE = 13V : | ] !
——WGE=11V H 1 ; ]
[273 1 1 A —weE=gv | I S I A . T <l
— 1 j
L oapo b ) T
= ' i
300 +
200 +
)
(138 RURPUNNE JRNNEPUNEL URVRNIR SO~ .~ oofifY NOPUNIEN DSOS WENEVRRIR FOSPIPO: NS
|
0

0,0 05 1,0 15 2,0 25 3,0 35 4,0 45 50
VCE M
Kl 3-56 i HHSCAY

5 s Start Fitting #4115 . Show Result %41, K15 21 IGBT iy i 4rPE thk Bl &5 45 1,
&l 3-57 A& 3-58 Fizs.

Fitting Log

Wittt ttiiititiddtitiisititiiddi
SEELEEELTEFIEELIEET
// Fitting output characteristic at 125ﬁ§

FEELILEEILEERL IR EE IS FE L EEF L FR PR EEF R LA i L iE S
FEELIALERLERRLLEREY W
//Fitting Successful?
Final set of parameters

n_bjt = 9.89
in_Is = -2.76
m_fet =1.28
a_fet = 8.527

FELFIEEFEETEETFTEF IR EETEREFTEFRETEREFREFRESEEELiE S
Wttt ittt

(Root-Hean-Square)Relative fitting error for full-
saturated branch is: 31.71% ¥

K357 UG HE
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£ F Simplorer

11 Jun 2011 Ansoft LLC 19:42:19 v
Output characteristic Ic = f(Vce) Chot- 15
800,00 0
Gen. Ch.O|
v
gaaan Ch.oz 15
.
=
en. ChO:
= 400.00
-
/ p==2
/ Choz -1
200.00.
/ e
en. ChD:
0.00
oda 1.0 2o =00 1da sdo
[rv-snsesen |

3-58 IGBT e e sl 45 1

midi R

¥4, HEN Freewheeling Diode Characteristic If=f(Vf) [7/12]%f 16 HE, HiA

125 J 25 BEFA XS e i) AR Re v 2k, 23 ol an ] 3-59 AE 3-60 Frr o X (1 il 2k 7

PDF i SCRYSE 5 70 Canbd 3-61 Fran )

{ Freewheeling Diode Characteristic If = £(VE) [7/12]

X
oundary Condi tions
BUONHEE| | Temp 125 = | ] Temperature [
VE [VI[ £ [A] [ Enable | Fitting Renges
|t 4 v £ Jao ] Maxinun Current
I ] ¥E j2.89 ] Manimun Voltage
H 355 v
[]zs s 2
RG] 2
Titting Characteristic Order
Ch. 01 - 125.08F v | Hominal
Ch 02 - 25.0FF v | Different
Fitting
| e A Validate | Show Remus| | stert ravin] w|
Tnport Wodel | Save Model | < t—5m [F—Fw B

£

& 3-59 Freewheeling Diode Characteristic IE=f(Vf) [7/12]%HFHE (125 BE4&A1FF)

" Freewheeling Diode Characteristic If = £(VE) [1/12]

i

X

Characteristic Data Boundary Conditiens

== BEOMOREE| Tenp [5 =] i Temperature [
¥E [VI[ £ [A]] Enable | T —
L]t 0 I 1 o ] Maxinun Current
[ v 3 .75 | Maximmn Voltage
2 356 ~
[Jes  ea v
[ |zt oo I
Fitting Cheracteristic Order
ChO - 12506 | Foninal
Ch. 02 - 25 08 ~] DiEferent
Fitting
I Dizeble Diode Validste | Show Result| | stert miesinf w|
Inport Wodel .. | Save Model. .. | < k=% m [T—Fm il

3-60 Freewheeling Diode Characteristic If=f(Vf) [7/12]4} 1 HE (25 B 4 F)
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DurchlaBkennlinie der Inversdiode (typisch) Ig=f(Ve)
Forward characteristic of inverse diode (typical)

I [A]

0,0 0,5 1.0 15 2,0 25 3,0
Ve V]

Kl 3-61  iHISCRY

5 ity Start Fitting #24, 7 s ol Show Result #2411, 545 3 e 17) M HR T i el & 45 3L,
&l 3-62 FE 3-63 fizs.

FELEETEEEFT P FFEEERIFRRELFEEREE LI EFTIEREFEEELLE
LELEETEEEETIIEEFEE Y
/¢ Fitting forward diode characteristic at 125§

FELEEEEEEET P FFEEELLEERLLEE TR EEE LI EEETIFIFEEELLF
FELEEEEEEETIEEEEEE

/#Fitting Successful?

Final set of parameters =

Rbb_fd = 08.88395

{Root-Hean-Square)Relative fitting error is: =
8.6639%

FILEEEEEIR I EE TR T TEELFETEEIR T ESI PRI ELET
FILELEREIREIE IS Y

FILEEEEEIIT BT R EETTA I E TR ETREH TR E T T EEEE v

K 3-62 #EHE

11 Jun 2011 Ansoft LLC 19:46:11 i
FWD characteristic If = f{\V) ChO1 - 12

800.00

v
san. CRE

v
§00.00. ChOZ-25

b=
Gen. ChD:
= 40000
-

200.00

A

0.00
11

XY 0468 838,274

Kl 3-63 I AR R h R RS 45 R
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R 25 ¥4, 3N IGBT Thermal Model [8/12]% 15 HE , A7 77 3% £ Fraction Model
—Partial, Q11 3-64 17, ¥4 PDF A SCRY3E 7 00 P (R A BT S B0 N\ B0 B R AE S Cl
3-65 JJi7n), siifi Start Fitting #2641, Kot &l 3-66 Prosih& iz, i Continued/Partial
Fraction Coefficients HEH [ E13 2 (145 2k 5 PDF has th it St thZe Al tn] LA
KH Transient Thermal Impedance /778, K PDF HHBES AR BT 2 0 20UE HH#e4% A 21 Transient
Thermal Impedance HEHT, PHF 7 X A5 20 45 5EAH A 1) .

I IGBT Thermal Nodel [8/12]

Tramsient Thermal Inpedance Continued/Partial Fraction Coefficients
El=El B |
J ri [E/] ti [=]
1|0, 00446 0. 0047

|2 |0.01291 0.0356

|5 |0. 01924 00813

| +|0.00339 0. 4669

Heatsink

Ethek [te-005  Thermal Kesistance

Cthek 1000 Thermal Capacitance

Fitting mode
(" Transient Thermal Tmpedar

% Fraction Made |Fartial - m
Fitting

[ Disable Thermal Mod [ Show Thermal Pi Show Result| Show Log | Hart Fittin;|

Save Model.. | <t—gm[Ffw>]  mE |
| 3-64 IGBT Thermal Model [8/12]% 1iF HE

Import Maodel. ..

Transienter Warmewiderstand Zypyc=1(t) |
11 Jun 2011 Ansoft LLC 19:48:37 5
Transient thermal impedance Thermal impedance Zthjc = £ Tharmal i
1
01
0.1 +
i —— = il
L / IERR H
? 0,01 LT 1 : Ll = = Zth:Diods | £
X | ———2th:IGET | ®
g T111 g om
3 o P TP a
0,001 " 4 } E
0,001 0,01 01 1 10 100 E
t [sec) £
i 1 2 3 4
i [KIKW] |- 1GBT 4,46 12,91 19,24 3,39
nlsec] | iGeT 0,0047 0,0356 0,0613 0,4669 00
N 0.do o1 o.10 1.00 10,00
r; [K/kW] |: Diade 13,06 27,66 27,66 573
AV: 14,453 0.068]
1, [sec] |: Diode 0,0062 0,0473 0,0473 0,2322 R
o " NI o N .
3-65 Uil SRS 3-66 ik

rily N7 F, BN T AE BRSBTS £ 26 Freewheeling Diode Thermal Model
[9/12]%% B AHGHE, B )5 Kk Fraction Model—Partial, 41& 3-67 Fizn. # & 3-65 H —#%
ESHEE NI N PIHEF, il Start Fitting $241, K5 H B 3-68 Azl & ith2k.
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[ Freewheeling Diode Thermal Nodel [9/12] X
Transiant Thernal Inpedsnce Continued/Partial Fraction Coefficients
B 8 £ X e
J ri [Kf#] ti [=]
" |0.01338 0.0062

|2 |o. 02768 0.0473

[ |o.0zves 0.0473

| +]o. 00573 0.2322

Thermal Resistance

Thernal Capacitance

€ Transient Thermsl Inpedar

@ Fraction Mods [partiad =] m

Fittine
[~ Dizable Thermal Mod Show Result|  Show Log | itart Fittinf
Inport Wodel.. | Save Hodel.. | <t m[FEw s |

3-67 Freewheeling Diode Thermal Model [9/12]15¢ & X TG HE

11 Jun 2011 Ansoft LLC 19:53:45 -
Thermal impedance Zthjc = f{t) Thermal i
04
—_—
) //
W
2
§
0.01
i
E
:
[
000 o1 0.0 1o 060
AV 0818 014,

K 3-68 #lAhek

mih “F—27 #%4l, YE Dynamic Model Input[10/12]%} 55 HE, K528 475 ] Enable 2
b, ikl 3-69 MK 3-70 Fros. IX R F MO N RIS EEEE, A Pt
s my L2 2% 18 LA AN () T30

¥ Dynamic Nodel Input [10/12] X
3%
Tj ‘Vc ‘Ic |Enn |Enff |ld[ﬂ!\) |m[nm |Residu |En ‘ Note
F I I
125 900 400 170 135 100 900 30 ’— Fominal Values
25 00 400 170 135 o0 200 45 [V Dats st &ifferent Tj
125 0 40 0 0 0 0 5 [~ Dats st ¥ee snaller than nonin.
[“hes o o 0 0 0 0 5 [~ Data st ¥ee larger than nomina.
[ lzs a0 0 o 0 0 0 5 [~ Data at Te smaller than nonine
[frzs e o o 0 0 0 5 [~ Data at Ic lorger than nominal Ie
Dynanic Paramster Bxtraction
Show Lo Bxtraction
Inport Modsl | Save Hodel | <t—# e [F-Fw > il |

3-69 Dynamic Model Input[10/12]5F 1 HE
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Simplorer r5_<|
°
1 ) Fitting complete.
EE

3-70 A TEK

gy N7 ¥4, ¥k Dynamic Parameter Validation[11/12]%i5HE, 4n1F 3-71 FioR,
i B AT L, Al 3-72 AR A T, N Validate 3241, RS
FIK 3-73 Frorigs Bt

 Dynamic Parameter Validation [11/12]

03¢ e

[15 088 ¥es 011 [Lc [41[Eon (o0 ] Eoff [nd) [ tdlon) [ns] [ td(e£6) [nal[ Enable [Eon [nJ1]EstE (nJ1 ] tdCe

>

Validation
Show Log | Validate
Inpert Model... | Sars Model,. | < t—%® [F-fa ) m |

3-71 Dynamic Parameter Validation[11/12]%F G HE

¥ Dynamic Parameter Validation [11/12]

L1305 7] ¢
—lTj T8 [Ves. .. [Le (Ml]Eon.. [EofE . [tdlon) .| t4GEE) [ne] | Ensble|Een .. [Eof... [tdlon . [tdTs£E.. .|
125 900 400 1m0 135 100 900 |7
25 @0 40 170 13 1m0 200 v
Validation
Shew Log Validate
Inport Medel... | Save Model. . | < b—t @) [FT—F m > mE |

Kl 3-72 A IEPFRR T OLIGIE

Ay “F 47 ¥4, N Model Parameters [12/121%F4GHE, W B nG S5, &
3-74 Jfi7n. miili Save Model.. 3%, ¥ FiindF— DEA/EPT L R DL ppm K5 2UR A7, IXFE
I ELCUE A K& G e, b 3-75 Bras; B LLSii Create SML 441K BT 7 (RS LL SMIL
AT, WK 3-76 Fin. £, BSM400GA170DLC %5 ) Basic Dynamic IGBT 7 61 4
SERG W 3-77 BT,
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% Dynamic Parameter Va

ation [11/12] 3]

L1334 4|
T [5&]|VEQ [v]‘n [A]‘Enz\ ‘Enff ‘td[n ‘ld(n |Enahla ‘ Eon [m]] ‘En(f ‘ld(nn |td[nff) [n=] ‘
125 800 400 170 135 100 00 [# 1827 1041 1248 @20.4
[ = 900 400 170 135 100 800 [ 1T 90,88 1308 792

Validatien

Show Log Validate

Import Model Save Madel |

3-73 WUESER

<t—gw[T-Em>]  ww |

Nodel Parameters [12/12]

Faranster Hane | VWalue |Failed| Favameter Info | Min value | M value | Default | ~
A wkk Hodell C... [~
|| rrre_tBT 2 [~ |-2:pIGBT -1:pM... -2 2 z L
TIPE_FHD 2 [~ Oime Listatic [0 3 1
|| Tree_moEmn 11 [~ 0iissthern 1:a..[0 11z z
TIPE_ITH 2011 [~ Oistat Lidgm +...[0 2121 2011
| |rrre_our 846113 [ Do default 1.3...0 5ESE3ZE 846113
| | TrPE_BREAKTHROUSH 1 [~ |0:disable brea..|0 1 0
||/ 7%4x FET Stat —
VP 6. 205 [ |PET Pinch-off ... -20 20 5
| |x 5. 867 [~ |FET Transfar C...|1s-008 1000000 10
jat] o [~ FET Channel Le... |0 1 0
| |arex 0.526... [ FET Saturation... 0.1 10 1
W_FET 1284 [~ PET Satwration...|0 10 1
| [a_rer 1.855... | |Expenent of FE... 0.5 10 1.5
| [ v BIT Stat ~
1 v
SNL Export

Tmport Hodel | Save Model |

[ ) = mir |

Creste SML

K 3-74 Model Parameters [12/12]%} 15 AE

BREFED: [ model_nyself

e BB~

|5 BSM_400_GA_LT0_DLC
[CJFZ 600 E BS KF1
AT |5 IGET_LTOOV. asmpresul ts

IGET_basic_myself. pom
i IGET_ESNLTO. ppm

\ IGET_BEM1TO_aver age. ppm
IGBT_sel£3. ppm

'|. | ) IGET_basiemodel. asmpresults

IS o

{RiFei o)

[Parameterization Hizard File (x. ppn)

~| 1377 5)
=l

B

3-75  PRAFEAYS Cppm #5320
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E T+ Simplorer

BRFE D | model_nyself =l &5 B

| ) BEM_400_G4_170_ILC
! |C)FZ BO0 R BS EF1
ERIGMIA |5 I6ET_1700V. asnpresults

?[r |5)IGBT_basicmodel. asmpresults
IGET_1T00V_4004_BSML. sml
RE IGET_1TO0V_4004_BSH_AVE. sml
__J IGET_1700V_4004_BSM_baise. sml
FR

| )
Hdﬁﬂ&‘
HEE: )
ofl &

JIrfE || GET 1700V 4004 ESM baisc

BRI ():  [SML Files G sml)

| {777 () |
=l

HRiH

K] 3-76  PRAFHEEE Csml 4550

Simplorer

-
\-.14) 114 from 114 parameters exported succesfully.

;i

K 3-77  BEALAIESE R
2. Average IGBT 4
Average IGBT B A G it D R 55 Basic Dynamic IGBT 8B/ AHAL,  AN[RI (19356 40
e 3-78 2Kl 3-87 ik,

“ Half-Bridee Test Circuit Condition [4/12]

Connector Resistance
E_cc_ee 0 Collector-Emitter Connectors Resistance [Oha]
Connector Inductance
Gate Drive Resistance
Bg_on 3.9 External Switching—On Gate Resistance [Oha]
Rg_off 39 External Switching0ff Gate Resistance [Obm]
External Capacitance
Cge ext 0 External (Driver) Gate Capacity [F]
I™ Use default valu
Inport Model . | Save Model. .. | < t—#@ [F—Fw )] il

/¢ 3-78 Half-Bridge Test Circuit Condition [4/12]%] iEHE
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Energy Characteristics [10/12] X
L5 £
Tj ..‘v:. |Ic .‘Kg. |Kg_.. |Eon [nT] ‘Eoff [mJ]lErr [mJ]|Emb1e| Hote
| [z =00 4w 38 39 10 135 1o [ |Hominal ¥alues
5 a00 400 398 39 1T 135 50 [v_|Data at different Tj
| |izs o am 38 33 o0 i a [~ Data at different Vee
| Jtzs @0 o 38 38 0 i a [~ Data at Ic smaller than nominal Ic
| ftzs 90 o 398 33 o 0 0 [~ Data st Ic larger than neminal Ic
125 900 40 0 0 0 a 0 [~ Dats st Rgon and Re_off maller thy
125 900 40 0 0 ] 0 ] [~ Data at Re_on and Rg_off larger than
< | >
Calenlats Dymanic Dependsncy
Shew Log | Extraction
Inpert Model.. | Save Model. .. | <t—%®[FT—5m > |

3-79 Energy Characteristic [10/12]%} i HE

" ¥alidation [11/12] E|

e

Tj [55]|Vce [v]|1c [ ‘Kg_on [Om] ‘ Ke_off [Ohm] ‘Eon [mJ]lEofE [mI] |En— [nJ] ‘ EnablelEon [mT] ‘ Eoff

< | ¥

Validation

Show Log Validate

Inport Model .. | Save Madel. .. | <t—#m[F—%m > BE |

3-80 Validation [11/12]%3FHE

% Validation [11/12] %)
2x5d##|
Tj [ﬁ]‘ Ves [V ‘Ic [a] ‘R;on ] | Re_off [Ohm] ‘ Eor. [nJ] | Eoff [m]] | Err [n]] ‘ Ensble ‘ Eon [nJ] | Foff
125 900 4w 39 3.9 170 135 110 2
[ es 900 40 33 3.9 170 135 50 v
< >
Validation

Show Log Validats

< k=% @ | TF-Fm > Wik

Inport Model. Save Model.

K 3-81 EPLIL
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Validation [1

&

£215% 7] ]
Ti 081 ves V1[Te.. [Reo . [Kee. [Esn .. [Eoff (nJ1[Err [nT1[Ensble|Eon (nT] ] Eoff [nT1|Eer [nJ1]
125 300 400 3.9 3.8 170 135 1o ’7 1704 135.4 109.6
[les 200 40 23 e 1m0 13 50 v 1T04  1:\3  5a.8t
Validation
Show Log | Validate
Inport, Hodel.. Save Nodel. . | < b m [F=Fm > my |

Kl 3-82  BGAESER

DataSheet Value Simulation Results Error

FELELEREEEIEL PR EL PR A IR TR LRFETTITEFETE LT EEiES
fELHLEREEEET

Eon : 8.17 8.1784 +/- 00884419
(8.26%)

Eoff : 0.135 9.1354 +/- ©.0803509
(0.26%)

Err @ 0.11 0.1096 +/- 00004137
(0.3761%)

War ittt it i
FEEELEEEEEES
Datasheet Ualue Simulation Results Error

FELELEREEEIEL PR EL PR A IR TR LRFETTITEFETE LT EEiES
LELEEIEET

Eon : 8.17 8.1784 +/- B.8884372
(8.2572%)

Eoff : 0.135 9.1353 +/- 0.0803472
(0.2572%)

Err : 0.86 0.05981 +/- B.0001904
(0.3173%)

K 3-83 A HE

odel Parameters [12/12] 3]

Pursnster Nane | Value |Failed| Paranster Info | Min value | Max valus | Defadlt | ~
ffw Modell C.. I~
| [rreE_ter 2 [~ 2:pIGBT ~1ipM... 2 2 2 §
| [reee_rin 2 [T o Listatic [0 El 1
| [reee_tiem 12 [~ [Disothem Lia..[0 11z 2
| [rree_new 1 [~ |oistat Lgm+... [0 22 1
| [rree_sreacmimousi L [~ 0 disable brea . |0 1 o
| |#rwee FET Stat r
| | 6 205 [~ FET Pinch-off . |-20 20 s
| & 5 867 [~ FET Tramsfer C.. |1e-008 w0000 |10
LT 0 [~ FET Charmel Le... D 1 0
| arer 0,52 [~ FET Saturation . (0.1 10 1
[ u_rer =N [~ [FET Saturation . [0 10 1
| [wrer 1 ess [~ [Exponent of FE 0.5 10 15
BT r
e 15 [~ |BIT Current Ga.. 1008 1000 15
[ v
SHL Expor
Create SHL
Tnport Nodel [ sawetoaa | <t—#m| = | mw |
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e Px

FE M ) nodel_nyself | £ E-

. |5 BSM_400_GA_1TO_DLE
\ |C)FZ 50D R 65 EFL
FRIAREE [ I6ET_1700¥ asnpresults

?L‘- |C)IGBT_basicmodel. asmpresults

IGBT_basic_myself. ppm
& =) TEBT_BSWLTO. pom

2\ | IGBT_BSWLTO average. ppm
[ IGBT_sel£3. ppm

AL
R
PLESR
TP ) [ 0 ze -~ {747 (5)
BFEHMT). |Parameterization Wizard Filelrppn) 7| K
] 3-85 HBEIULRAT Cppm 4% 30
SR X
(BT 0[] modal nyself =l ef B~

|5 BSM_400_GA_LT0_DLC
4 |C)FZ 600 R 65 KF1
HEITMIA |5 I6BT_1T00V, asnpresults
o | ) IGBT_basicnodel. asmpresults
@ [r=f] TGBT_1700V_400A_BSHL. snl
LX) || I6BT_1700Y_4004_ESH. =nl
\ i) TEBT_1 T00V_4004_BSM_2. snl
=7 |i=f) T5BT_1700V_4004_BSM_KVE. nl
HATrEY

s ElEn
AR T):  [SHL Files G snl) 2| i

K 3-86 AEAULRAE Csml A%

Simplorer

Kl 3-87 B BISEESE A

Simplorer 10.0 # 1] Advanced Dynamic IGBT. Power-MOSFET #:7 F {7250 5 [
REAH, FEMA AT 28450 i W]

3.4 fHEEHLR

FT LI 7 1) Basic Dynamic IGBT B8, X IGBT [ OCHT & Sl i FEREAT A 5, 5l
K] J % TS0 B B ] 3-88 2K 3-91 Tz, 45 S an&l 3-92 1K 3-93 fix.
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L |
() Basic_Dynamic_IGET_1700v

170

K 3-88 i EJAELIA

Parameters — E2 — Voltage Source

Parameters | iC = Paraneters | Output / Display |

Iransient Analysis Setup

Analysiz Setup Name

Analysis Contral

™ Disable this analysis

End Time - Tend

40 mz
100 pz ¥
Max Time Step - Hmax |1 mz v

I Use Initial Values

| |

I Enable continue to salve

in Time Step - Hrin

Analysiz Options

[Default Optionz)
oK |

SRt ST KB

Cancel |

| 3-89

&

[~ Spice compatibl

W Partial Deriwvati:

Fane @ [V Show Fame
Faraneters
+ EMF Value \enn \v d [~ Use Fin
Value, Varisbls, Exprs ™ AC use
Time
Bl [ =1

[ |
po T =]

wmplivd 27 =]
7 T P
e =
Outputs
[~ Voltage [~ Current [~ ENF
K 3-90 ik

Parameters — El — Voltage Source

Farameters ]».c - Paramsters | Dutpnt / Dizplay |

Value

i
.
H

%

Hame  [@) ¥ Show Fame
Parameters
€ ENF Value [ [ =1 r

Value, Variable, Expre r

& Time
Eemtireililed] |Pulse

[~ Spice compatibl

amplitud  [1I5 v v Phase
Frequancy  [toon [kz | Dffset

[ reriod  [romani - =]

Periodic:  [fes  w

EP e

Outputs

[~ Voltage [~ Current I~ iy

=

T
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o
o
==

Value

i
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Parad ==
=35
875.00 -
675.00
1 Curve Info
—— Basic_Dynamic_|GBT_1700V.1C
1 R
475.00 —— Basic_Dynamic_IGET_1700V.VCE
T ] R
275.00
75.00
-84.43 : T T T !
33.499 33.500 33501 33502 33503 33504
Time [ms]
K 3-92 IGBT Hrid e
875.00 -
Curve Info
] —— Basic_Dynamic_|IGBT_1700V.IC
675.00 TR
1 = Basic_Dynamic_IGBT_1700V.VCE
R
475.00
-
T |
275.00
75.00

22000 22003 _ 22005 22008  22.010
Time [ms]

& 3-93 IGBT Sl id %

3.5 ARG

ATE TN IGBT SR fF R QD BT T rEgiui i, ok 12 5. R R
it (#) Datasheet PDF SCAF P FIAH N S8R PE 2k, F QTR B, SXFEA3 211 IGBT 3))
ABR S . W S muERG, 5 IGBT Seh kAR PEth BT sz, &5 LK
BSM400GA170DLC %5 IGBT #E47 TS24, J-45H T IGBT <l Sl FE 4 2L 4h R .
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