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TH400AN10U3-S500
=B IGBT 3k 3-level IGBT Module

FmBIEFM  Product Datasheet RRZAS Ver 23.12

xEEH Key Parameters R Circuit Configuration
Vces 950 \Y,
VcE(sat) Typ. 1.28 Vv
Ic Max. 400 A
lcrm) Max. 800 A
BRI Typical Applications
Cy
® —H-FRIH 3-level-applications Converters
NTOl —C-NTe) B4 D
® SR Solar applications
B 1. HEEL
® UPS &4 UPS Systems . - ' .
Fig. 1 Circuit configuration
RSN Module Appearance
TR Features
® SiC & Ultra-fast SiC Diode
® LT LAFE Low Switching Losses - e
® L& Low Inductive Design )
® £ NTC Integrated NTC
&l 2. BLERAME
Fig. 2 Module appearance
AR ULAA Module Label Code Instruction

BmhrE s A
Data position Content of data
18 HEHHL IR S
Module batch number
R 515
9--12
Module serial number

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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Product Datasheet FRZ~ Ver 23.12

IGBT T1/T4, —H% D1/D4

TH400AN10U3-S500
=B IGBT 3k 3-level IGBT Module

IGBT T1/T4, Diode D1/D4

BATEE Absolute Maximum Ratings
e SR A EAdIEN <X
Symbol Parameter Test Conditions Value Unit
AR HR - SR L R _ g o
Vees Collector-emitter voltage Vee =0V, Te=25°C 950 v
MR - 5 55 FL P 0
= +
Vees Gate-emitter voltage Te=25°C 20 v
Nray
i Tc =90 °C, Tyjmax=175°C 220 A
Collector-emitter current
Ic
i E L
Rating Current 400 A
£ A DA PRI _
lem Peak collector current te=1ms 800 A
= AN =) =EE
Poac | TAEEEEOBUE Te = 25 °C, Ty max=175°C 1.07 KW
Max. transistor power dissipation
2 AR Pl _ _ epe 2
It Diode 1%t VRr =0V, tp = 10ms, T,; = 150 °C 2.05 kA’s
ARAE Thermal Data
5 SR PR A mME | BAME | RCOKE | AT
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT #4572 #H
Ring-c) teeT Thermal resistance — IGBT 140 K/ kw
_ R S e AR
Ring-cybiode | pormal resistance — Diode 290 | KT7kw
53 S5
BEAIFAL1GBT) ST 1.3Nm, S
. 3.3W/m-K
Rinc-HyieeT | Thermal resistance — M - 1.3N 100 K/ kW
case to heatsink (IGBT) ounting torque -3Nm,
with mounting grease 3.3W/m-K
53 S5
i #4 L (Diode) 2 L3N, A
Rin(c-H) biode | Thermal resistance — : 280 K/ kW

case to heatsink (Diode)

Mounting torque 1.3Nm,
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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FmBIEFM  Product Datasheet RRZAS Ver 23.12

IGBT T1/T4, —#% 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, -tk D1/D4

TH400AN10U3-S500
=B IGBT 3k 3-level IGBT Module

IGBT T1/T4, Diode D1/D4

YR (E Electrical Characteristics
5 BHAH R % 1 BME | g | mokpr | AT
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty= 25 °C 665
KT IE AR N (7] _ .
tatom Turn-off delay time Ty=125°C 25 ns
IC :150A, ij: 150 °C 745
Ve - 78i15v T=257C IS
N GE = -/. ,
tf TB%HT]E Re(orr) = 20Q, Ty=125°C 95 ns
Fall time Ls= 25nH
dv/dt =5500V/ps Ty=150°C 105
(Ty= 150 °C). T= 25 °C 6.4
Eore | SHTHUE T,= 125 °C 7.7 mJ
Turn-off energy loss
Ty= 150 °C 8.3
Ty=25°C 165
F I8 AR B (7] _ o
taom Turn-on delay time Ty=125°C 160 ns
IC =150A, ij: 150 °C 160
Ver = T8ii15v T=287C 3
o GE = -/. )
t J:}Hﬁ—]‘ﬂ Reon) = 5Q, Ty=125°C 38 ns
Rise time Ls= 25nH
di/dt = 3700A/ps Ty=150°C 39
(ij= 150 OC). ij: 25 °C 34
Piiikizbsa _ o
Eon Turn-on energy loss Ty=125°C 3.6 mJ
T,= 150 °C 3.8
Ty=25°C 6
R IR R L L k
Qrr Diode reverse Ty=125°C 1 pC
recovery charge
yeharg Ty= 150 °C 12
I3 :150A, Tv= 25 °C 65
CHE R HR | Vee = 500V, 4
Ire Diode reverse Rgon) = 5Q, Ty= 125 °C 84 A
recovery current - dig/dt = 3200A/us _ ;
(TVj: 150 oc). ij— 150 C 85
it n Ty=25°C 1.6
R R R k
Erec Diode reverse Tyj= 125 °C 3.7 mJ
recovery ener
very 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

TH400AN10U3-S500

=B IGBT 3k 3-level IGBT Module

Product Datasheet FRZ~ Ver 23.12

IGBT T2/T3, Diode D2/D3

BATEE Absolute Maximum Ratings
s SH AR MR A LAl LKA
Symbol Parameter Test Conditions Value Unit
AL AR SR L _ oo
Vees Collector-emitter voltage Vee =0V, Te=25°C 950 v
MR - 5 559 FL P _oEo
Vees Gate-emitter voltage Te=25°C 20 v
PRIEMRERT Tc =90 °C, Ty ma=175°C 205 A
Collector-emitter current
Ic
e HLR
Rating Current 400 A
A AR IEAE FRI _
lee Peak collector current tp=1ms 800 A
e AN =]
P TRRUNES nBﬁJ_Bij(?mﬁ S Te = 25 °C, Ty ma=175°C 1.07 KW
Max. transistor power dissipation
2 R 1P {E _ _ e 2
1“t Diode 1%t Vg =0V, tp = 10ms, T,; = 150 °C 2.05 kAs
KR Thermal Data
e SR MR 2% A wME | EME | mKME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT 457 #H
Ring-c) ie8T Thermal resistance — IGBT 140 K/kW
_ TR 2 eI
Rin@-) piode Thermal resistance — Diode 290 K7kw
73 EXE
BEAIFAL(1GBT) I L3N, S
Rinc-HyieeT | Thermal resistance — Moangmmwe13Nm 100 K/ kwW
case to heatsink (IGBT) with mounting grease 3.3W/m-K
_ 23 CE
e fil 44 1l (Diode) I L3N, S
Rin(c-H) biode | Thermal resistance — MomMngmmwelst 280 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 T2/T3, —#:% D2/D3

TH400AN10U3-S500

=B IGBT 3k 3-level IGBT Module

Product Datasheet FRZ~ Ver 23.12

IGBT T2/T3, Diode D2/D3

H 4 E Electrical Characteristics
BrAEREA A B, 50 Te=25°C Tc= 25 °C unless otherwise stated
5 ST 1 wAME | BUBUE | mORME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = 0V,Vce = Vces 1 mA
SRR LR _ _ )
lees Collector cut-off current Vee = 0V, Vee = Vees, Ty =125 °C 5 mA
VGE = OV, Vce = VCES, ij=150 °C 10 mA
IR s HEL UL
=+ =
loes Gate leakage current Vee = 20V, Vee = 0V 0.5 bA
I - Sk A R A P e _ _
Vee ) Gate threshold voltage lc = 10MA, Vee = Vee 4.70 530 590 v
Vee =15V, Ic = 150A 1.05 1.35 \%
" AL AR R S R AN EL R
Ve say’ Collector-emitter saturation | Vee =15V, Ic = 150A,T,;= 125 °C 1.05 Y,
voltage
Ve =15V, Ic = 150A,T,;= 150 °C 1.05 \
:f}}“a“ﬂi ] L LA DC 150 A
| Diode forward current
] A E L 200 R
Diode ratingforward current
TR TE n) A A FRA _
Iram Diode peak forward current tp = 1ms 400 A
Ir = 150A, Vge = 0V 2.05 2.45 \Y
* - o 0
Ve IR IF = 150A, Ve = 0V, Ty; = 125 °C 2.25 %
Diode forward voltage
Ir = 150A, Vge = 0V, T,; =150 °C 2.20 \
A 23
Ces A Vee = 25V, Ve = 0V, f = 100kHz 41 nF
Input capacitance
AR Ho A
Qo Gate charge 75415V 2.2 uC
S AR LA
Cres Reverse transfer Vce = 25V, Ve = 0V, f = 100kHz 0.14 nF
capacitance
. PR TSR L
Raint Internal gate resistor 3 .
EE: 1.(*1) TRESHETEH KL H((*1) indicates it is given at chip level),
Note: 2.(*2) R L2 HB BRI E Lece ((*2) indicates L is the circuit stray inductance plus Lscg).

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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FmBIEFM  Product Datasheet RRZAS Ver 23.12

—_— Paran -
IGBT T2/T3, —#& D2/D3 IGBT T2/T3, Diode D2/D3
B E Electrical Characteristics
e SR MR 2% BoME | s | gkl | S
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty=25°C 765
KW ZE IR I [A] _ R
taoft Turn-off delay time Ty=125°C 850 ns
lc =150A, Ty= 150 °C 870
Vee =500V, Ty= 25 °C 160
TR ] Ve = -7.5/+15V, J
t - Re(orr) = 50, Ty= 125 °C 235 ns
Fall time Ls= 55nH
dv/dt =2200V/ps Ty=150°C 265
(ij: 150 OC). ij: 25 oC 15
KK FE _ .
Eorr Turn-off energy loss Ty=125°C 20 mJ
Ty= 150 °C 21
Ty= 25 °C 290
T 388 FiE 3R B (1] _ o
taon) Turn-on delay time Ty=125°C 285 ns
IC =150A, ij: 150 °C 280
VCE = 500V, Tvi= 25 °C 34
bt ] Vee = -7.5/+15V, 4
tr R ) Reon) = 5Q, Ty=125°C 35 ns
Rise time Ls = 55nH
di/dt = 5200A/ps Ty=150°C 38
(ij: 150 o(:). ij: 25 oC 1.5
Eon | JEBUE Ty=125°C 2.8 mJ
Turn-on energy loss
T,= 150 °C 3.3
. Ty=25°C 6
R R R LA 2
Qrr Diode reverse Ty=125°C 12 uC
h
recovery charge Ty= 150 °C 13
e =150A4, Ty= 25 °C 140
T R BT | Vee = 500V, 4
lre Diode reverse Ra(on) = 5Q, Ty=125°C 145 A
recovery current - dig/dt = 5200A/us ~ 3
(ij: 150 oc). ij— 150 C 150
. } Ty= 25 °C 2.5
TR R Pk ST AR R !
Erec Diode reverse Ty= 125 °C 4.6 mJ
recovery energy Ty= 150 °C 1o

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, — %4 D5/D6

TH400AN10U3-S500
=B IGBT 3k 3-level IGBT Module

Product Datasheet FRZ~ Ver 23.12

IGBT T5/T6, Diode D5/D6

BATEE Absolute Maximum Ratings
inc) e I S5 A Hull LA
Symbol Parameter Test Conditions Value Unit
B HIR- R AR FL _ —oE o
Vees Collector-emitter voltage Vee =0V, Te=25°C 950 v
Vere | M-S BE T 25 °C 420 v
Gate-emitter voltage
SRR —o0°  _17Ee
Collector-emitter current Te=907C. Tima=175°C 115 A
Ic
BIE LR
Rating Current 200 A
lll Nray
IC(PK) %%*& %{E EEA{}IL thlms 400 A
Peak collector current
A P B B KA —oco  _17Ee
Pmex Max. transistor power dissipation Te=25°C, Tyma=175°C 0.54 kw
2 R Pl _ _ g e 2
1t Diode 1%t Vg =0V, tp = 10ms, T,; = 150 °C 2.3 kA“s
AREHE Thermal Data
(iRe] AR WA 2% A F mME | A | mORME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT #5e# i
Reng-c) et Thermal resistance — IGBT 280 K/kw
_ TRE AT
Rin-c) biode Thermal resistance — Diode 260 KIkwW
5 o fis
BEAIFAL1GBT) ST 1.3Nm, S
. 3.3W/m-K
Rinc-H)1eeT | Thermal resistance — M . 13N 171 K/ kW
case to heatsink (IGBT) ounting torque 1.3Nm,
with mounting grease 3.3W/m-K
2 o fis
Sl (Diode) SEJ1E 1.3Nm, SR
) ) 3.3W/m-K
Rin(c-H) iode | Thermal resistance — M . 13N 214 K/ kw
case to heatsink (Diode) ounting torque 1.3Nm,
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, — M4 D5/D6

TH400AN10U3-S500

=B IGBT 3k 3-level IGBT Module

Product Datasheet FRZ~ Ver 23.12

IGBT T5/T6, Diode D5/D6

A (E Electrical Characteristics
BrAERFA S B, &I Te= 25 °C Tc= 25 °C unless otherwise stated
i SR A mAME | URME | ROKME B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = OV,Vce = Vces 1 mA
LR FA _ — _ o
lees Collector cut-off current Vee = 0V, Vee = Vees, Ty=125°C 3 mA
VG = OV, Vce = VCES, ij:lSO °C 5 mA
WA s HL 3L
| Vee = £20V, Vce = OV .
CES Gate leakage current °F OV, Vee =0 0.5 bA
PR - 2 555 % 1580 4L FL e _ _
VGE (th) Gate threshold voltage lc = 5mA, Vee = Vce 5.00 5.60 6.20 \%
Vee =15V, Ic = 150A 1.60 2.00 \
" AL - R S R AN EL R
Vee sy’ Collector-emitter saturation | Vee =15V, lc = 150A,T,;= 125 °C 1.95 Y,
voltage
Ve =15V, Ic = 150A,T,;= 150 °C 2.05 \
THRE IE M B R
Ie Diode forward current DC 100 A
— pases mdl e =y
leru fWEEﬁ$E$ﬁ%m to = 1ms 200 A
Diode peak forward current
Ir = 100A, Vee = OV 1.55 1.85 \
(1) T IR HE _ _ o o
Ve Diode forward voltage Ir = 100A, Ve =0V, T,; =125 °C 2.05 \
Ir = 100A, Vee =0V, Ty; =150 °C 2.15 \%
™~ P
Cies A Vee = 25V, Ve = 0V, f = 100kHz 12 nF
Input capacitance
WK H At
Qo Gate charge 7.5/+15V 0.6 uC
SR LA
Cres Reverse transfer Vce = 25V, Ve = 0V, f = 100kHz 0.04 nF
capacitance
Ron PSR " o
Internal gate resistor
EE: 1.(*1) TRESHETEH KL H((*1) indicates it is given at chip level),
Note: 2.(*2) FoRn L2 HEB BRI E Lece ((*2) indicates L is the circuit stray inductance plus Lscg).

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

TER: A AU, HP JURER ESD B b -




TH400AN10U3-S500
=B IGBT 3k 3-level IGBT Module

CRIRC
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o PEhE

IGBT T5/T6, .tk D5/D6 IGBT T5/T6, Diode D5/D6

BT E Electrical Characteristics
1% BRI A2 1 BoME | s | ok | P
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty=25°C 554
KT ZE IR I (] _ o
taott Turn-off delay time Ty=125°C 580 ns
lc =150A Ty=150°C 590
Vo< 75415V w2 7
42 B T GE = -/. )
t Fﬂff 1] Ro(orp) = 33Q, Ty= 125 °C 85 ns
all time Ls= 25nH, -
dv/dt =7200V/ps Ty=150°C 100
(ij: 150 OC). ij: 25 oC 65
KW FE _ R
Eore Turn-off energy loss Ty=125°C T mJ
Ty= 150 °C 8.6
Ty= 25 °C 100
T 388 FiE 3R B (1] _ R
taon) Turn-on delay time Ty=125°C 95 ns
I =150A, ij: 150 °C 95
vEDY g>/+'15v Tw=257C 30
N GE = /. )
tr é:_ﬂ‘ﬁ?]lﬂ Reon) = 5Q, Ty=125°C 35 ns
ise time Le= 25nH. - -
di/dt = 3200A/ps Ty=150°C 40
(ij: 150 c>(:). ij: 25 oC 6.0
Eon JPIBEE T,= 125 °C 7.6 mJ
Turn-on energy loss
T,= 150 °C 8.3
Ty= 25 °C 0.5
R I IR T P °
Qn Diode reverse Ty=125°C 1.0 ucC
recovery charge
y 9 Ty= 150 °C 1.2
Ir =100A, Ty= 25 °C 30
T R BT | Vee = 500V, 2
" Diode reverse Ra(on) = 5Q, Ty= 125 °C 31 A
recovery current - dig/dt = 3700A/us 3
(ij: 150 oc). ij: 150 °C 32
e - Tv=25°C 0.10
TR IR R R 2
Erec Diode reverse Tyj= 125 °C 0.11 mJ
recovery ener
y energy Ty= 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 -
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Fm#BIEFAM  Product Datasheet A Ver 23.12
Hhieh PH SR NTC-Thermistor Data
inc) SR M 2% ROMA | BURUMA | RORME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
r»ﬁ‘;#—»
R25 %}\XE EEBH’TE TC = 25 oC 5 kQ
Rated resistance
R100 % _ o - 9
AR/IR Deviation of R100 Tc =100 °C, R100=493Q -5 5 %
i 2%z
Pas FEhE Tc=25°C 20 mw
Power dissipation
B-
Bo2s/s0 B_f/Ealue Ry = R25exp [825/50(1/T2 - 1/(29815 K))] 3375 K
Basseo B-fH Rz = Rosexp [Basiso(1/T2 - 1/(298.15 K))] 3411 K
B-value ’
B2s/100 B-(11 R2 = Rasexp [B2s100(1/T2 - 1/(298.15 K))] 3433 K
B-value '
R Module
ZH P W {21 LA
Symbol Explanation Value Unit
Iyt - TR S
T BE B Terminal to heatsink 115 mm
Creepage distance Qﬂﬁ%-?ﬁﬁﬁ% . 6.8 mm
Terminal to termina
Iyt - TR S
40 25 1A B Terminal to heatsink 94 mm
| ‘;u., _\;Lu
Clearance i1 5@% _ 55 mm
Terminal to terminal
HIM IR LR AR 400
CTI (Comparative Tracking Index)
n R T T AR :
é’éé%%}i(i‘%ﬁ%) %‘?&ﬁﬁﬁlﬁﬁj lﬁﬁ%l'ﬁ i?lﬂhﬁ?ﬂ%& 3200 v
Isolation voltage — per module ( Connecte t_ermlnas to base plate),
AC RMS,1 min, 50Hz,Tc= 25 °C
R Module
Ginc) SR T A RAME | BIME | BRKE | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Rk Fi Rk
Lce Module inductance 15 nH
TAESEE IGBT &7 (IGBT) -40 150 °C
Tyiop Operating junction
temperature MG Fr( Diode ) -40 150 °C
AR o
Teg Storage temperature range 40 125 c
2 ) 2
M LAV S 1.3 15 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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. St .
IGBT T1/T4, —tk’& D1/D4 IGBT T1/T4, Diode D1/D4
300 m— T R '/ /- 300 —— / K / /.
Ve = 20V . . Ve = 20V . X
—_— — Ve =15V // —_— — Ve =15V LRV
------ Vge = 12V R = === == Vge=12V ///
250 | — = — Vee=10v / . 250 | — = — Vee =10v e
————— V=9V / . ————— V=9V R
/ /7
200 200 g
< <
= 150 T 150
© 0
100 100
50 50
0 0
0 0.5 1 15 2 0 1 2 3
Vce - [V] Vce - [V]
3. IGBT % R ML R 28, f=f (Vee) Bl 4. 1GBT iy tH At JL R i 28, 1= £ (Vie)
Fig.3 Typical IGBT output characteristic, /Ic=f (V) Fig.4 Typical IGBT output characteristic, Ic=f (V)
300 300
250 250
200 200
< <
= 150 = 150
0 ©
100 100
50 50
0 0
0 0.5 1 15 2 2.5 4 5 6 7 8 9
VCE - [V] VGE - [V]
Kl 5. 1GBT iy tHARFPE SR 2L, 1= (Vee) B 6. IGBT A& 1 B R Hh 28, 1= f (Vge)
Fig.5 Typical IGBT output characteristic, Ic=f (Vcg) Fig.6 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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. St .
IGBT T1/T4, —#% D1/D4 IGBT T1/T4, Diode D1/D4
18 28
Eorr, Ty=125C Eorr, Tyi=125°C
—— — EoFr, Ty=150T /] —— — Eorr, Ty=150C 1
16|------ EowTy=l2sC [ | A |- Eon, Tyj=1251C
— - — Eoy, Ty=150C / o4 |— - — EonTmisoc | F
Ve =500V Vg = -7.5/+15V N
14 | Vee = -7.5/+15v Ic =150A [
Re(on) =50 Ve =500V
Re(oFF) =20Q / 20 b
12 f
L
. o . i
u? G 12 /- B, ~
6 {
8 /‘ =
4 4
4 /
2
0 0
0 50 100 150 200 250 300 1 10 100 1000
Ic- [A] Rc - [
7.1GBT JFAFE MY I 28, Eq=f (Ic), Eop=f (Ic) 8. IGBT JFKAAE I 28, Eqn=f (Ro), Eotr= T (Ro)
Fig.7 Typical IGBT switching energy, E,,=f (Ic), Eos= T (Ic) Fig.8 Typical IGBT switching energy, E,.= f(Rg), Eof= T (Rg)
1000 500
= = |c-chip Cies f=100kHz
Ic - module — = Coes Ty=25C
----- Cres
100
800
1 N\
| o))
600 |
z T |
o | ' AN
£ O .
400 | H: e —
200 | 01 f 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.IGBT fefm 224 LAEIX, I = (Vi) Bl 10. MRS IR, 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 .
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IGBT T1/T4, k% D1/D4 IGBT T1/T4, Diode D1/D4

15 300
Vce=600V
1c=400A
T=25C
250
200
<
= 150
iy
100
50
-10 0
0 0.5 1 15 0 05 1 15 2 25 3 35
Qg - [MC] VE - [V]
P11, MEA R PR BB 2R, Ve = F(Qo) ] 12. FRD it et g Y h 28, 1 = £ (V)
Fig.11 Typical gate charge characteristic, Vge=f (Qg) Fig.12 Typical FRD output characteristic, I = f (V)
6 6
Erec, Tyj=125C Erec, Tyj=125C
= Erec, Tj=150C = Erec, Ty=150C
54 Vce =500V 5.4 VGe = -7.5/+15V
Ve = -7.5/+15V Ve =500V
4.8 | Reom =50 4.8 |lF=150A
4.2 4.2
— 3.6 — 3.6
Lap} Ly}
£ E
) 3 . 3
8 8
w24 w24
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] Re - [

& 13. FRD X AR S HRFEHL B M 4R, Eec=fllF)
Fig.13 Typical FRD switching l0ss E,q Erec=f(lf)

Kl 14. FRD RIA WK E IRFEITL LR, Ero=f(Rs)
Fig.14 Typical FRD switching loss E,o 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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Fig.15 Reverse bias safe operating area of FRD, /,, = f (V) Fig.16 Transient thermal impedance, Zy.¢) = f (t;)
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=
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P 17, PR BE S R R 22, R= £ (T)
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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IGBT T2/T3, Diode D2/D3
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P 18. 1GBT % 4P B {28, o= f (Vee)
Fig.18 Typical IGBT output characteristic, /Ic=f (V)

P 19. IGBT % i FR I R 28, 1= f (Vie)
Fig.19 Typical IGBT output characteristic, /= (V)
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P 20. IGBT %t tHAF 1k HL A 2, Je= f (Ve
Fig.20 Typical IGBT output characteristic, /Ic=f (V)

P 21. 1GBT A4tk St AL 2R, 1= f (Vee)
Fig.21 Typical IGBT transfer characteristic, Ic=f (Vge)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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IGBT T2/T3, —#k% D2/D3 IGBT T2/T3, Diode D2/D3
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K 23. 1GBT JFRAAE I LR, Eon=  (Rg), Eotr= T (Ro)
Fig.23 Typical IGBT switching energy, E.,= f(Rg), Eoti= T (Rg)

B 22. IGBT FF o4t FE #  # 28, £,0= f (1), Eor=f (Ic)
Fig.22 Typical IGBT switching energy, Eq,=f (Ic), Eor=f (Ic)
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[l 25. HUZAEFFMESBINZR, = f (Vi)
Fig.25 Typical capacity characteristic, C=f (V)

[l 24.1GBT Jfii 24 TAERX, Ie = f (Vee)
Fig.24 Reverse bias safe operating area of IGBT, /c = f (V)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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IGBT T2/T3, —#k% D2/D3 IGBT T2/T3, Diode D2/D3
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& 26. MIHHR FEL AT A P LR R 25, Ve = F(Qo) P 27. FRD #i H 51t SR R, 1 = £ (V)
Fig.26 Typical gate charge characteristic, Vge=f (Qg) Fig.27 Typical FRD output characteristic, I = f (V)
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P 28. FRD [ [F] Pk 52 17 FE L TR fH 28, E.o=F(l¢)

Fig.28 Tvpical FRD switching loss E..., E...=f(l¢)

[l 29. FRD X [P S A FE LB HH 28, £ e=f(Re)
Fig.29 Tvopical FRD switching loss E.... E...=f(R)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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. Py .
IGBT T2/T3, — ;% D2/D3 IGBT T2/T3, Diode D2/D3
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1 30. FRD [ ffi % 4 TAEIX, I, = £ (V) 31 BRSHBILITHIZE, Zo.o = £ (2,)

Fig.30 Reverse bias safe operating area of FRD, /,, = f (Vg) Fig.31 Transient thermal impedance, Zy.c) = 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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P 32. 1GBT % 4P B {28, o= f (Vee)
Fig.32 Typical IGBT output characteristic, Ic=f (V)

P 33. 1GBT % i FR I R 28, 1= f (Vie)
Fig.33 Typical IGBT output characteristic, Ic=f (V)
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&l 34. IGBT % 4P L 2B {28, 1= f (Vee)

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

& 35. IGBT 1&4mA E ML 7 {28, 1= f (Vi)

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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IGBT T5/T6, % D5/D6 IGBT T5/T6, Diode D5/D6
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K 36. IGBT H- oA E d I M 28, Eo= f (Ic), Eon=  (Ic) [l 37. 1GBT JF RARFE ST 2K, E,= f (Rs), Eoir= T (Ro)
Fig.36 Typical IGBT switching energy, Eq,=f (Ic), Eor=f (Ic) Fig.37 Typical IGBT switching energy, E.,= f(Rg), Eoti= f (Rg)
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Fig.38 Reverse bias safe operating area of IGBT, /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, —tk’& D5/D6 IGBT T5/T6, Diode D5/D6
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Fig.40 Typical gate charge characteristic, Vge=f (Qg) Fig.41 Typical FRD output characteristic, Ir = f (V)
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Fig.42 Typical FRD switching loss E..., E...=f(/¢) Fig.43 Tvpical FRD switching loss E..., E...=f(Rc)

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

1000

Zin IGBT
- = Zj, Diode

—_—— —— — ——

=

7

100
g 7
=
X /
o
2
=
N
10
IGBT Ri(K/KW) 40.08 41.26 99.39 99.27
7(ms) 052 393 24.66 24.66
Diode Ri(K/kW) 6.28 60.3 97.71 97.71
7(ms) 054 412 27.94 27.94
1
0.001 0.01 0.1 1 10

tp - [s]

¥ 44. Hﬁ‘:ﬁﬁl“ﬁﬂﬁ Eﬁﬂﬁo, Zth(J-C) =f (tp)

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

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