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TH400AN10U4-S500
=B IGBT 3k 3-level IGBT Module

FmEBIEFM  Product Datasheet RRZS Ver 24.05

XBSH Key Parameters p e ) Circuit Configuration
VcEs 950 V
VcE(sat) Typ. 1.28 V
Ic Max. 400 A
IcrRm) Max. 800 A
BRVR A Typical Applications
oy
® —HITRH 3-level-applications Converters
NTOT —CO-NTe2 B4 .
® SLIRFA Solar applications
1. HLBKEER
® UPS #4; UPS Systems ) o . .
Fig. 1 Circuit configuration
BRSNS Module Appearance
R Features
it 1l
® SiC ik Ultra-fast SiC Diode m\m.lﬁ s
I il
il
@ ALTFHFE Low Switching Losses e ol il >
) l\nﬂ"
® LRIt Low Inductive Design N
N
® £ NTC Integrated NTC
-~ 2. YU
Fig. 2 Module appearance
EHARZREA Module Label Code Instruction

EAE/ DA el A&
Data position Content of data
- RIS
Module batch number
HREHRF 1
9--12
Module serial number
[ G M T
13--17
Module type code
R A7 i 4
18--19
Module production weeks

Caution: This device is sensitive to electrostatic discharge.

TER: A AU, HP JURER ESD B b -

Users should follow ESD handling procedures.
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IGBT T1/T4, — 1% D1/D4

TH400AN10U4-S500
=B IGBT 3k 3-level IGBT Module

IGBT T1/T4, Diode D1/D4

RAFTEE Absolute Maximum Ratings
i SR MR 2% A il AL
Symbol Parameter Test Conditions Value Unit
Vees %%*&'ﬁﬁ#*&%}i Ve =0V, Tc= 25 °C 950 \%
Collector-emitter voltage
IR - 555 A% L o
= +
Vees Gate-emitter voltage Te=25°C +20 v
£ HL AR IR —_op o  _17pe
Collector-emitter current Te=90°C, Tyma=175°C 220 A
Ic
HIUE HLIA
Rating Current 400 A
AR HI AR VA L UL _
leex Peak collector current tp=1ms 800 A
LN A PN (=4 _ oo a0
Prax Max. transistor power dissipation Te=25°C, Tyma=175°C 1 kw
2 A 1Pt _ _ o o 2
It Diode 2t Vg =0V, tp = 10ms, T,; = 150 °C 2.05 kA“s
KR Thermal Data
Giae) SRR pIRES s wAME | BBUE | mOKME | AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT 45e#i il
Renca.c) et Thermal resistance — IGBT 150 K/kw
_ TR AT
Ring-c)diode | o mal resistance — Diode 3245 | K/7kw
23 #L =}
B AP (IGBT) Z%JIJE 3.5Nm, FA
: 3.3W/m-K
RincHyieer | Thermal resistance — . 90 K/ kW
case to heatsink (IGBT) M_ountlng t(_)rque 3.5Nm,
with mounting grease 3.3W/m-K
:—‘—»;{ #L (=
3/ F L (Diode) 213 3.5Nm, Al
) - 3.3W/m-K
Rinc-Hybiode | Thermal resistance — M . 35N 2455 K/ kw
case to heatsink (Diode) ounting torque 3.5Nm,
with mounting grease 3.3W/m-K

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TER: A AU, HP JURER ESD B b -
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FmEBIEFM  Product Datasheet RRZS Ver 24.05

IGBT T1/T4, k& D1/D4 IGBT T1/T4, Diode D1/D4

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TER: A AU, HP JURER ESD B b -
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IGBT T1/T4, — % D1/D4

TH400AN10U4-S500
=B IGBT 3k 3-level IGBT Module

IGBT T1/T4, Diode D1/D4

B4 (E Electrical Characteristics
e BYHTR MR 5% 1 BME | g | gk | R
Symbol Parameter Test Conditions Min. Typ. Max. Unit
T,= 25 °C 665
JR W AL IR B ] _ .
o Turn-off delay time Ty= 125°C 25 ns
Ic =150, Ty=150°C 745
VCE = 500V, T.= 25 °C 75
TR 1] Ve = -7.5/+15V, 2
ty - Re(orr = 20Q, Ty= 125 °C 95 ns
Fall time Ls= 25nH
dv/dt =5500V/ps Ty=150°C 105
(Tv]: 150 C) TV]: 25 oC 64
KIWTHIFE _ o
Eorr Turn-off energy loss T=125°C [ mJ
T,= 150 °C 8.3
T= 25 °C 165
FF 188 LA B[] _ .
taor) Turn-on delay time Ty=125°C 160 ns
IC :150A, ij: 150 OC 160
Vee =500V, Ty=25°C 34
b Tbmtia] Ve = -7.5/+15V, Y
t T Raon) = 5Q, T,= 125 °C 38 ns
Rise time Le= 25nH
di/dt = 3700A/us Ty=150°C 39
(ij: 150 OC). ij: 25 oC 3.4
Eon ITILHAE T,= 125 °C 3.6 mJ
Turn-on energy loss
Ty= 150 °C 3.8
1 e Ty=25°C 6
ZHRE R K HLA !
Qrr Diode reverse Ty=125°C 1 ucC
recovery charge
y 9 Ty= 150 °C 12
||: =150A, Tvi= 25 °C 65
T RIIRE IR | Vee = 500V, 4
lre Diode reverse Rg(on) = 5Q, Ty=125°C 84 A
recovery current - dir/dt = 3200A/us ~ N
(Ty= 150 °C). Ty= 150 °C 85
Ty= 25 °C 1.6
T R Pk S AR !
Erec Diode reverse Ty=125°C 3.7 mJ
recovery ener
y energy Ty= 150 °C 3.9

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TER: A AU, HP JURER ESD B b -
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IGBT T2/T3, —#:% D2/D3

TH400AN10U4-S500

=B IGBT 3k 3-level IGBT Module

Product Datasheet KA~ Ver 24.05

IGBT T2/T3, Diode D2/D3

RAFEE Absolute Maximum Ratings
(iie) AR TR A il LE¥y2
Symbol Parameter Test Conditions Value Unit
Vees | D BCIRULE Vee= OV, Te= 25 °C 950 v
Collector-emitter voltage
AR - 33 4 H I o
= +
Vees Gate-emitter voltage Te=25°C 20 v
A HLAR IR —_op o  _17pe
Collector-emitter current Te=907°C, Tyma=175°C 295 A
Ic
BiE IR
Rating Current 400 A
B R A 1 HI R _
le@x Peak collector current fp=1ms 800 A
i A R B K G _ oo . _17pe
Pmx Max. transistor power dissipation Te=25°C, Tyma=175°C ! kw
2 — W Pl _ _ qen e 2
I“t Diode It Vg =0V, tp = 10ms, T,; = 150 °C 2.05 kA’s
MR Thermal Data
Giae) SRR P %A wOME | TBME | BKE | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT 5w
Ring-c)1ceT Thermal resistance — IGBT 150 K/ kw
_ TR AT
Ri@-cypiode | 10rmal resistance — Diode 364 | K/kwW
:—‘—v;{ E j:j‘(\‘ (=
AP (GBT) é‘f}jfﬁf'wm' A
Rinc-Hyieet | Thermal resistance — Mounting torque 3.5Nm 90 K / kW
case to heatsink (IGBT) with mounting grease 3.3W/m-K
. & ) SHIg
B4 FH (Diode) ?:ji/j/jf; SNm, 5#ik
Rinhc-H) piode | Thermal resistance — Mounting torque 3.5Nm 206 K / kW
case to heatsink (Diode) with mounting grease 3.3W/m-K

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TER: A AU, HP JURER ESD B b -
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. St .
IGBT T2/T3, -tk D2/D3 IGBT T2/T3, Diode D2/D3
YR (E Electrical Characteristics
BrAEREAI S, BN Te=25°C Tc= 25 °C unless otherwise stated
i AR A wAME | MRME | mOK(E | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = OV,Vce = Vces 1 mA
£ H AR AL E HL IR _ _ 4o o
lces Collector cut-off current Vee = 0V, Vee = Vees, Ty=125°C 5 mA
Ve = OV, Vce = VCES, ij =150 °C 10 mA
A i FRLAT
| Vee = 20V, Ve = OV .
CES Gate leakage current °F OV, Vee =0 0.5 bA
R - 555 0 8 AL HEL P _ -
Ve (i Gate threshold voliage lc = 10MA, Vee = Ve 4.70 5.30 5.90 Vv
Vee =15V, Ic = 150A 1.05 1.35 \%
" B2 MR- R SR AR AT R
Vcean' | Collector-emitter saturation | Vee =15V, lc = 150A,Ty;= 125 °C 1.05 v
voltage
Vee =15V, Ic = 150A,T,;= 150 °C 1.05 \%
TR TE IR LA FA DC 150 A
| Diode forward current
F TR AUE IE I L 200 A
Diode ratingforward current
— s Ik y
e J‘}} ENAEEN =YL tp = 1ms 400 A
Diode peak forward current
Ie = 150A, Vee = 0V 2.05 2.45 \
VD BRI Ie = 150A, Ve = OV, Ty = 125 °C 2.25 v
Diode forward voltage
I = 150A, Vee =0V, T\; =150 °C 2.20 \%
Cies A Ve = 25V, Vee = 0V, f = 100kHz 41 nF
Input capacitance
MK F A
Qg Gate charge 7.5/+15V 2.2 uC
SR A
Cres Reverse transfer Vce = 25V, Vge = 0V, f = 100kHz 0.14 nF
capacitance
Reint Wﬁﬂi‘ﬂﬂ*&%ﬁﬂ_ 3 0
Internal gate resistor
ER: 1.(*1) FRESHFET LA KP4 H((*1) indicates it is given at chip level),
Note: 2.(*2) For L R HERAHE N L Lsce ((*2) indicates L is the circuit stray inductance plus Lsck).

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TER: A AU, HP JURER ESD B b -
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IGBT T2/T3, 1% D2/D3

TH400AN10U4-S500

=B IGBT 3k 3-level IGBT Module

IGBT T2/T3, Diode D2/D3

HAFE(E Electrical Characteristics
7 BHATR MR 5% 1 BoME | s | skt | SR
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty=25°C 765
W ZE AR B (8] _ .
taott Turn-off delay time Ty=125°C 850 ns
IC :150A, ij: 150 °C 870
vee 2S00 oy Ty= 25 °C 160
g7 ek Ge =-7. ,
tf —FIZ:;:H'J'IETJ Raeorr) = 5Q, Ty=125°C 235 ns
Fall time Ls= 55nH
dv/dt =2200V/us Ty=150 °C 265
(ij: 150 OC). ij: 25 oC 15
Eorr KIHAE Ty=125°C 20 mJ
Turn-off energy loss
T= 150 °C 21
Ty=25°C 290
e
T Ty= 125 °C 285 ns
Turn-on delay time
IC :150A, T\/j: 150 OC 280
Voo = 7i15v T 287 3
N GE — ~/[. ’
tr tﬂ“ﬂj‘llﬂ Reon) = 5Q, Tvy= 125 °C 35 ns
Rise time Le= 55nH
di/dt = 5200A/us Ty=150°C 38
(Ty= 150 °C). T= 25 °C 1.5
Eon B Ty= 125 °C 2.8 mJ
Turn-on energy loss
Ty= 150 °C 3.3
1 e Ty=25°C 6
ZHRE R K HLA !
Qrr Diode reverse Ty= 125 °C 12 pcC
recovery charge
y eharg Ty= 150 °C 13
Iz =150A, Ty= 25 °C 140
CHRE RIFRE I | Vee = 500V, 4
ler Diode reverse Racon) = 5Q, Ty=125°C 145 A
recovery current - dig/dt = 5200A/ps ~ ;
(ij: 150 oc). ij— 150 C 150
Ty=25°C 2.5
R AR B AR Y
Erec Diode reverse Ty=125°C 4.6 mJ
recovery ener
very energy Ty= 150 °C 4.9

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TER: A AU, HP JURER ESD B b -
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IGBT T5/T6, — % D5/D6

TH400AN10U4-S500

=B IGBT 3k 3-level IGBT Module

Product Datasheet KA~ Ver 24.05

IGBT T5/T6, Diode D5/D6

RAFEE Absolute Maximum Ratings
i SR MR 2% A 1 AL
Symbol Parameter Test Conditions Value Unit
Vegs | eSO ibE Vee = 0V, Te= 25 °C 950 v
Collector-emitter voltage
AR - 33 H I o
= +
Vees Gate-emitter voltage Te=25°C 20 v
£ HLAR L IR —_op o  _17pe
Collector-emitter current Te=907°C, Tyma=175°C 115 A
Ic
HIUE HLIL
Rating Current 200 A
AR HI AR VA L UAE _
lex Peak collector current te=1ms 400 A
LN A PN (4 _ oo . _17pe
Pmx Max. transistor power dissipation Te=25°C, Tyma=175°C 0.53 kw
2 R Pl _ _ R 2
I“t Diode It Vg =0V, tp = 10ms, T,; = 150 °C 2.3 kA’s
IR Thermal Data
5 SRR P 2% A wOME | TME | BKE | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT £ 5¢ 4
Rin-c) 16T Thermal resistance — IGBT 284.7 K7kw
_ THRE AT
Rin@-c) piode Thermal resistance — Diode 2958 | K/kw
:—‘—v;{ E j:j\(\‘ (=
BEHAFL(GBT) ?ﬁjﬂf;mm' S
Rinc-HyieeT | Thermal resistance — Mounting torque 3.5Nm 166.3 K/ kw
case to heatsink (IGBT) with mounting grease 3.3W/m-K
. 273 . S
B4 FH (Diode) ?;i/j/jfs SNm, 5#ik
Rih(c-H) Diode | Thermal resistance — Mounting torque 3.5Nm 178.2 K/ kW
case to heatsink (Diode) with mounting grease 3.3W/m-K

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TER: A AU, HP JURER ESD B b -
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IGBT T5/T6, 1% D5/D6

FEAFMEE
BRARREIAE I, A0 Te= 25 °C

IGBT T5/T6, Diode D5/D6

Electrical Characteristics

Tc= 25 °C unless otherwise stated

g AR FA wAME | MRME | mORE | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = 0V,Vce = Vces 1 mA
> N7y
Ices G L B PR3 Vee = 0V, Vce = Vces, Tyj=125 °C 3 mA
Collector cut-off current
Vee = 0V, Vce = Vces, Ty =150 °C 5 mA
A e FRLAT
=4 =
lces Gate leakage current Vee = 20V, Vce = OV 0.5 pA
R - 555 0 R AL HEL P
V, Ic = A, Vee = V. . . .
GE (th) Gate threshold voltage c =5mA, Ve = Vce 5.00 5.60 6.20 \Y%
Vee =15V, Ic = 150A 1.60 2.00 \
" R HL - ST R T R HL
Vce (sat)( ) Collector-emitter saturation | Vee =15V, Ic = 150A,T,;= 125 °C 1.95 \Y;
voltage
Vee =15V, Ic = 150A,T,;= 150 °C 2.05 \%
TR TE ) B FRA
Ie Diode forward current DC 100 A
TR TE (A B WA LR _
i Diode peak forward current tp=1ms 200 A
Ir = 150A, Ve = 0V 1.50 1.80 \%
Ve BRI IF = 150A, Vee = 0V, T; = 125 °C 1.90 %
Diode forward voltage
I = 150A, Vge = 0V, T,; = 150 °C 2.00 \
A 23
Cies AL Vce = 25V, Ve = 0V, f = 100kHz 12 nF
Input capacitance
MR, He A
Qo Gate charge 7.5/+15V 0.6 uC
Ak
Cres Reverse transfer Vce = 25V, Vee = 0V, f = 100kHz 0.04 nF
capacitance
. PAY S K P BEL
Raint Internal gate resistor 2.2 Q
R 1.(*1) FRZSEIT O H (1) indicates it is given at chip level),
Note: 2.(*2) F~ L2 Z BN L Lsce ((*2) indicates L is the circuit stray inductance plus Lsce).

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TER: A AU, HP JURER ESD B b -
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IGBT T5/T6, % D5/D6

TH400AN10U4-S500
=B IGBT 3k 3-level IGBT Module

IGBT T5/T6, Diode D5/D6

B4 (E Electrical Characteristics
e BHLTR MR 2 1 BoME | s | sk | R
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty=25°C 554
K W7 ZE IR B (] _ o
Lot Turn-off delay time Ty=125°C 580 ns
IC :lSOA, ij: 150 °C 590
VCE = 500V, Tvi= 25 oC 70
TR Vee = -7.5/+15V, 4
t; EF. Re(oFF) = 33Q, Ty=125°C 85 ns
Fall time Ls= 25nH
dv/dt =7200V/ps Ty=150 °C 100
(ij: 150 OC). ij: 25 oC 65
o | NWHLAE Ty=125°C 7.7 mJ
Turn-off energy loss
Ty= 150 °C 8.6
Ty=25°C 100
T
T Ty= 125 °C 95 ns
Turn-on delay time
lc =150A, Ty=150°C %
VCE = SOOV, ij: 25 oC 30
N Vee = -7.5/+15V,
tr J:ﬂ“ﬂj‘“ﬂ Reon) = 5Q, Tvy= 125 °C 35 ns
Rise time Le= 25nH
di/dt = 3200A/us Ty=150°C 40
(Ty= 150 °C). T= 25 °C 6.0
Eon IFIE S Ty= 125 °C 7.6 mJ
Turn-on energy loss
Ty= 150 °C 8.3
" e Ty=25°C 0.5
ZHRE R K HLA !
Qrr Diode reverse Ty=125°C 1.0 ucC
recovery charge
y eharg Ty= 150 °C 1.2
g :100A, Tv= 25 °C 30
W R | Vee = 500V, !
I Diode reverse Racon) = 5Q, Ty= 125 °C 31 A
recovery current - dig/dt = 3700A/ps ~ ;
(ij: 150 oc). ij— 150 C 32
Ty=25°C 0.10
R R IR S RE .
Erec Diode reverse Ty=125°C 0.11 mJ
recovery ener
very gy T,= 150 °C 0.12

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TER: A AU, HP JURER ESD B b -

10



TH400AN10U4-S500
=B IGBT 3k 3-level IGBT Module

thEthz

C3 crRC

Fm#BIEFAM  Product Datasheet A Ver 24.05
i eR PH 4042 NTC-Thermistor Data
(iine) AR TR A wAME | RME | KM L2
Symbol Parameter Test Conditions Min. Typ. Max. Unit
WUE HL A _oco
Res Rated resistance Te=25°C 5 kQ
R100 fmZ _ o - 9
ARIR Deviation of R100 Tc =100 °C, R100=493Q -5 5 %
FEHLD % g o
Pas Power dissipation Te=25°C 20 mw
B-
B2s/50 B-j/EaIue R, = stexp [st/so(l/Tz - 1/(298.15 K))] 3375 K
B2s/g0 B-1E Rz = R25exp [825/80(1/T2 - l/(298 15 K))] 3411 K
B-value '
Bas100 B-f11 Rz = Rasexp [Basoo(1/T2 - 1/(298.15 K))] 3433 K
B-value ’
R Module
ZH Wi B 8 Bhr
Symbol Explanation Value Unit
Uiy - RS
& F B B Terminal to heatsink 115 mm
C H \LIJ..I _\Lu.l
reepage distance Ui ¥ ‘lﬁﬁ% ‘ 6.8 mm
Terminal to terminal
Uiy - RS
Y25 a p Terminal to heatsink 9.4 mm
Cl -
earance b .lffﬁ% . 55 mm
Terminal to terminal
AR LR R 2 +400
CTI (Comparative Tracking Index)
. E ) \ll—'-l s ‘;u.: R= ﬁ N Y X
Isolation voltage — per module ( Connected terminals to base plate),
AC RMS,1 min, 50Hz,Tc= 25 °C
R Module
i) SRR It o5 A RAME | BAE | KM | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
B %
Lce Module inductance 15 nH
T g IGBT {3 (IGBT) -40 150 °C
Tyjop Operating junction
temperature Z A A ( Diode ) -40 150 °C
vz YE
Tug A -40 125 °C
Storage temperature range
20 Lr=d -yl
" LI 2 R 3 s | nm
Screw torque Mounting

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TER: A AU, HP JURER ESD B b -
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—_ Yaran -
IGBT T1/T4, % D1/D4 IGBT T1/T4, Diode D1/D4
300 Ty=25C r ,I / 300 T,=150C / N / /'
Ve = 20V S Ve = 20V A
—_— — V=15V // — — Vee=15V (A
------ Vg = 12V N == =me= V=12V ///
250 | — = — Vee =10V 5 ¥ 250 | — = — Vee =10V v ;
————— V=9V / / : ————— Vee= 9V R
/11
200 200 :
< <
= 150 = 150
L L
100 100
50 50
0 0
0 0.5 1 15 2 0 1 2 3
Vce - [V] Vce - [V]
Kl 3. 1GBT 4t itk LR 28, 1= f (Vo) B 4. 1GBT iy tHAF L SR 2K, 1= (Vee)
Fig.3 Typical IGBT output characteristic, /c=f (Vcg) Fig.4 Typical IGBT output characteristic, /c=f (V)
300 300
Vee=15V
— 125¢C
250 250
200 200
< <
= 150 = 150
© L
100 100
50 50
0 — 0
0 0.5 1 15 2 2.5 4 5 6 7 8 9
VCE - [V] VGE - [V]
B 5. IGBT i th et B Hh 28, 1= £ (Vee) [ 6. IGBT f&fdr S B 48, 1= f (Vee)
Fig.5 Typical IGBT output characteristic, /c=f (V) Fig.6 Typical IGBT transfer characteristic, Ic=f (V)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TER: A AU, HP JURER ESD B b -
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- Yaran .
IGBT T1/T4, % D1/D4 IGBT T1/T4, Diode D1/D4
18 28
Eorr, Ty=1251C Eorr, Ty=125T
—— — Eorr, Ty=150°C /) —— — Eorr Ty=150C J
16|==---- EowTg=125C [ | g |eeaaa- Eon, Ty=1257C
— = — Eon, Ty=150C / 24 | — = — Eon Ty=150C f
Vce =500V Veg = -7.5/+15V N
14 | Vee = -7.5/+15V Ic =150A [
Rg(on) =5Q Vce =500V
Ra(orF) =200 / 20 &
12 F
;
E 10 E 16 !
L . [
ur g 12 u T 7
6 :.//
i /
4 4
4 A
2
0 0
0 50 100 150 200 250 300 1 10 100 1000
Ic- [A] Rc - [Q]
B 7. 1GBT H BRI I I 28, Eon= f (1), Eore= T (Ic) ] 8. 1GBT HHIFEMIY f 2R, £,0= f (Re), Eor= T (Re)
Fig.7 Typical IGBT switching energy, Ey,=f (Ic), Eos=f (Ic) Fig.8 Typical IGBT switching energy, Ey,= f(Rg), Eori= f (Rg)
1000 500
= = |c - chip Cies f=100kHz
Ic - module = = Coes Ty=25C
----- Cres
100
800
1 N
| 0
600 |
< z |
o | ' TN
L (@) .
400 | e ———
200 | 01— e
T,j=150C
Rg(oFF) = 20Q |
Ve = -7.5/+15V
0 0.01
0 200 400 600 800 1000 0 20 40 60 80 100
Vce - [V] Vce - [V]
] 9. 1GBT i %4 TAEIX, Ie = (Vee) Bl 10, HIARRIESLAY N 2R, C= f (Vee)
Fig.9 Reverse bias safe operating area of IGBT, /c = f (V) Fig.10 Typical capacity characteristic, C=f (V)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R A U, F P AURE ESD B it .



TH400AN10U4-S500
=B IGBT 3k 3-level IGBT Module

—— pEpE
C3 crRC

FmEBIEFM  Product Datasheet RRZS Ver 24.05

IGBT T1/T4, —tk’& D1/D4 IGBT T1/T4, Diode D1/D4

300
250
200
<
- 150
s
100
50
-10 0
0 0.5 1 15 0 0.5 1 15 2 2.5 3 3.5
Qg - [KC] Ve - [V]
11, AU R P TR R 2% Vige = £ (Qo) Bl 12. FRD % R ST R 2L, 1 = £ (V)
Fig.11 Typical gate charge characteristic, Vge=f (Qg) Fig.12 Typical FRD output characteristic, Ir = f (V)
6 6
Erec Tyi=125°C Erec Ty=125°C
= Erec, Ty=150C — Epec, T4j=150C
54 Vce =500V 5.4 xea fg,'gbifﬂsv
Vg = -7.5/+15V Nave
4.8 |Reon =50 48 °
4.2 4.2
— 3.6 — 3.6
Lap] Lap)
E E
) 3 ) 3
W 24 W 24
1.8 1.8
1.2 1.2
0.6 0.6
0 0
0 50 100 150 200 250 300 0 10 20 30 40 50
Ir - [A] Rc - [Q]

13. FRD IR E HAE IR 28, E,o=f(/r)
Fig.13 Typical FRD switching loss E e, Eec=f(/f)

P 14. FRD S [ Pk EARFEI AL I 28, Eec=F(RG)
Fig.14 Typical FRD switching loss Eeo, Erec=f(Rg)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R A U, F P AURE ESD B it .
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— Py .
IGBT T1/T4, —#% D1/D4 IGBT T1/T4, Diode D1/D4
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T,=150C ZnIGBT
| — — Z;;, Diode
400 ) e il
10|
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* o
200 g
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Diode R{K/KW) 37.74 59.94 188.82 37.99
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0 1
0 200 400 600 800 1000 0.001 0.01 0.1 1 10
Vr - [V] tp - [s]
15. FRD M % & TAEX, I, = (Vp) 16. BESPFEFTHIZL, Zingq = f (t,)
Fig.15 Reverse bias safe operating area of FRD, /,, = f (V) Fig.16 Transient thermal impedance, Zy.c) = f (£,)
20
10
g
=
x 1
0.1
0O 20 40 60 80 100 120 140 160
Tc-[°C]

Bl 17. Pigof PSR 2, R= 1 (Te)
Fig.17 Typical NTC thermistor characteristic, R=f(T¢)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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. Py .
IGBT T2/T3, k% D2/D3 IGBT T2/T3, Diode D2/D3
300 T=25C / RN 300 T,=1501C / N / N
Voe = 20V . / ; Ve = 20V . /
— — Vee=15V -1y — Vge =15V AU
------ Vge = 12V L === === Vg =12V // .
250 | — = — Vee=10V // 250 [— = — Vee=10V SN
————— Vg =9V ..' / ———— V= OV / e
200 200
< <
= 150 = 150
L S
100 100
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0 0.5 1 15 2 0 0.5 1 15 2
Vce - [V] Vce - [V]
Pl 18. 1GBT % tHRp 1k ML B 28, 1= f (Vi) B 19. 1GBT %t tHARF I HLR T 2R, fe= f (Vie)
Fig.18 Typical IGBT output characteristic, /c=f (V) Fig.19 Typical IGBT output characteristic, Ic=f (V)
300 300
250 250
200 200
< <
= 150 = 150
L S
100 100
50 50
0 0 .
15 2 4 5 6 7 8
Vce - [V] VGE - [V]
P 20. 1GBT % tHARF 1 ML RS I 28, 1= (Vi) P 21. IGBT f& 4 PE BB 2R, 1= f (Vae)
Fig.20 Typical IGBT output characteristic, /c=f (V) Fig.21 Typical IGBT transfer characteristic, Ic=f (Vge)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R A U, F P AURE ESD B it .

16



TH400AN10U4-S500
=B IGBT 3k 3-level IGBT Module

—— pEpE
C3 crRC

FmEBIEFM  Product Datasheet RRZS Ver 24.05

IGBT T2/T3, k& D2/D3 IGBT T2/T3, Diode D2/D3

40 35
Eorr, Tyj=125°C Eorr, Tyj=125°C
—— — Eorr Ty=150C —— — Eorr, Ty=150C
------ Eon, Ty=1257C === === Egy, Ty=1257C
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olb—1 0
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Ic- [A] Re - [Q]

22.IGBT FF R ARFEM A 28, Eon=f (1), Eo= T (Ic)

Fig.22 Typical IGBT switching energy, E,,=f (Ic), Eo=f (Ic)

Fig.23 Typical IGBT switching energy, E,.= f(Rg), Eoi= T (Rg)

23. IGBT JF R4 AE LY 8, E,= f (Rg), Eof= T (Ro)

1000 500
= = | - chip Cies f=100kHz
Ic - module — - COES Ty=25C
----- Cres
100
800 -l
| 10
600 |
< =
o | ' TN
— O
400 | L —
200 | 01| Tt
Tyj=150C
Re(oFF) = 5Q |
Vee = -7.5/+15V
0 0.01
0 200 400 600 800 1000 20 40 60 80 100
Vce - [V] Vce - [V]

24.1GBT iz & TAEX, Ic=f (V)

Fig.24 Reverse bias safe operating area of IGBT, /Ic = f (V)

K 25. HUARFIE SR LR, C= f (Vee)

Fig.25 Typical capacity characteristic, C=f (V)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TER: A AU, HP JURER ESD B b -
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. St .
IGBT T2/T3, —#% D2/D3 IGBT T2/T3, Diode D2/D3
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Qg - [MC] VE - [V]
26. HiHAR FELA R I SR i 2R, Ve = (Qo) Bl 27. FRD % tHRE 1 LR 2%, 1e = £ (V5)
Fig.26 Typical gate charge characteristic, Vge=f (Qg) Fig.27 Typical FRD output characteristic, Ir = f (V)
10 10
Erec: T=125C —— — Erec, Ty=150C
— Erec, T=150C Erec, Tyj=125°C
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[l 28. FRD S [Alk 2 A FE S AY 22, Eoec=f(/e) [l 29. FRD X [A1 Yk 2 A6 SR HH 48, Erec=f(R6)
Fig.28 Tvnical FRD switching loss E.... E...=f(l:) Fig.29 Tvnical FRD switching loss E.... E...=f(R-)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R A U, F P AURE ESD B it .
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. At .
IGBT T2/T3, —#% D2/D3 IGBT T2/T3, Diode D2/D3
500 1000
Ty=150C Z IGBT
| = — Zi, Diode
g = = e g
400 / -
T B
300 2 e
< X
= o
200 %
N0
100
IGBT Ri(K/KW) 11.94 16.42 89.50 32.16
a(ms) 0.37 424 4007 129.44
Diode Ri(K/KkW) 33.36 34.96 90.36 205.29
7(ms) 0.32 266 16.13 58.66
0 1
0 200 400 600 800 1000 0.001 0.01 0.1 1 10
VR - [V] tp - [s]
30. FRD Sefii % 4x TAEIX, I = f(Vg) P 31, BRASIABHBTHIZL, Zin.o = F (t,)
Fig.30 Reverse bias safe operating area of FRD, /,, = f (V) Fig.31 Transient thermal impedance, Zyy.q) = f (t;)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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IGBT T5/T6, .tk D5/D6 IGBT T5/T6, Diode D5/D6
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Vee = 20V / P B Vee = 20V / N v
...... vzl 1 S/
250 oo Veezloy .'/' A 250 o Veetlv / —*
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VcE - [V] VcE - [V]

32. IGBT %y tHARFIE HL R 28, 1= (Vi)
Fig.32 Typical IGBT output characteristic, /c=f (V)

33. IGBT %y tHAF I HL Y M 28, 1= (Vee)
Fig.33 Typical IGBT output characteristic, /c=f (Vcg)

300 300
250 250
200 200
< <
= 150 = 150
0 ©
100 100
50 50
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0 0.5 1 1.5 2 2.5 3 3.5 5 6 7 8 9 10 11
Vce - [V] Vee - [V]

K 34. IGBT % b 1t L 7R 28, 1= (Vi)

Fig.34 Typical IGBT output characteristic, Ic=f (V)

35. IGBT A& AL S TR 26, Je= f (V)

Fig.35 Typical IGBT transfer characteristic, Ic=f (Vge)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R A U, F P AURE ESD B it .
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36. IGBT FFIFE LI HH 28, Eo=f (1), Eop= T (Ic)

37. IGBT JF R4 AE LY 8, E,.= f (Rg), Eoft= T (Ro)

Fig.36 Typical IGBT switching energy, E,=f (Ic), Eo=f (Ic) Fig.37 Typical IGBT switching energy, E,.= f(Rg), Eoi= T (Rg)
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Fig.38 Reverse bias safe operating area of IGBT, /- =f (V)

38. IGBT ki % & TAEX, Ic=f (V)

Kl 39. MRS MIZE, C=f (V)
Fig.39 Typical capacity characteristic, C=f (V)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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IGBT T5/T6, —#¢% D5/D6 IGBT T5/T6, Diode D5/D6
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Bl 40. MR FETT R PE BB 2R, Ve = F(Qq) [l 41. FRD iy tHAFPE LN R, 1 = £ (Ve)
Fig.40 Typical gate charge characteristic, Vge=f (Qg) Fig.41 Typical FRD output characteristic, Iz = f (V)
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Kl 42. FRD A1 S ARFESL B HH 28, E,e=f(/f) K 43. FRD AWK EIRFEIRL 2R, Eo=f(Rs)
Fig.42 Tvpical FRD switching loss E.... E...=f(l:) Fig.43 Tvoical FRD switching loss E.... E...=f(R-)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R A U, F P AURE ESD B it .
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IGBT T5/T6, % D5/D6
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a4, WERMFTILE, Zng.o = (t,)

Fig.44 Transient thermal impedance, Zi.c) = f (t,)

TH400AN10U4-S500
=B IGBT 3k 3-level IGBT Module

IGBT T5/T6, Diode D5/D6

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TER: A AU, HP JURER ESD B b -

23



o PEhE

TH400AN10U4-S500

CRIRC = H1F IGBT £k 3-level IGBT Module

FmEBIEFM  Product Datasheet RRZS Ver 24.05

-
~| o
3 &
51x¢1£0.05 S e
T3
4x92.310.1
\
i 000006 @@@oﬂb@@@o@@@@@@ W % Soes
@ 00000006606 | 00060088800 | |\ -/ WW@?E@:’W
®00®00 0@ | C0000V®® : \\\\\\\\ P G200
000000 @.‘Q@.@.Q...O. \\\\\\\ ‘\HHHHH
20000600066 06660000000 | L
©00000Pe©60 | 86O 0000000 [ —| o %&%‘ ‘
geecessoss | ssescossscs 313 Bhitoe o> e
N | | \ \ | | \ I ITRLIGE CGx!
- ﬁ*’ﬂ“f@@@ © ’@@o’@@@’oﬁ@@‘@’* —HlelH A ’*’fa*’
0®O000O00 | BOOO0OE0E® RN
000000800 ' 000C06IDDOO ‘ ‘ r FT ‘ ‘
9000D0660 | 0O0ODOVOOOD 17.
00000600080 | 000C0eeEe8e HFFFF%AA%H\
N 00060006800 | 0OBOOO060CO = Equle Ni= e |
A 66000060066 | ©8088060000 NI NTC - H .
/J @@@@@@0.@{»00.@000@@@@ L\ NTCH P @
L] = = |
\
i OV |O|F|N|O|XV|O|F|N|O|OO|N|F|||O||D|N| | w©
99.4£0.1 Slai|o|c|w|s|e|ws|s|<|<| < ~<|s||c|s|m| oo
MM N o N[N~ ~— | ~— s~ [~ [N N[N
11240.45

i Weight: 104g EHAMZEAL Module outline code: U4
K 45, AEHAMIR ST
Fig. 45 Module outlines

PP R R EFRAF

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD

Tianxin Industrial Park, Shifeng District,

Hh ik Address T e A8 RN T A 0 X R O Tl [

ZhuZzZhou City, Hunan Province, China

==y
—~
=

Zipcode 412001
LI Telephone +86 (0)731-28498268, 28498238, 28493472
& R Fax +86 (0)731-28498851, 28498494

R4S Email shu@crrczic.cc

3] ik Web Site http://www.sbu.crrczic.cc

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Terms and conditions of usage

(1) The product information in this datasheet are intended for use by technical personnel. Due to the diversity of product applications, the
information contained in this document can only be used as a general guide, the application applicability cannot be guaranteed in some special
applications. It is recommended that users do the assessment of the application applicability before applied. If users need additional product
information and help, please contact our sales or technical support.

(2) Some product data in the datasheet of this product are the typical values, the actual factory testing data may deviate slightly from typical
values, but our company guarantees that these deviations will not affect the normal use of the product. If the product information changes, our
company will promptly amend the datasheet, please keeps your attention to product information changing in our company website.

(3) If there are special requirements for the product, or apply it in special industries (such as aerospace, medical, life support, etc.), we strongly
recommend that to perform joint application risk and quality assessments, get the quality agreements.

(4) During the application, if the working conditions are beyond the limitation of temperature, voltage, current or safe operating area of the
product defined in the product datasheet, our company cannot guarantee the reliability of the product.

(5) When the products are in use, it is strictly prohibited to touch. After power off, to ensure that there is no residual charge and the products
have been cooled before they can be touched. And all operations must be under ESD protection measures.

(6) We annotate datasheet in the top right hand corner of the front page, to indicate product status. The annotation “Preliminary” indicates the
product design is complete and final characterization for volume production is in progress, the product information in the datasheet is currently
can be referenced, but some details may change in the future. There is no annotation indicates the product is capable to produce in batch

quantity.
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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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