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Vces = 1200V
Ic nom = 75A [ Icrm = 150A

Typical Applications
« 3-level-applications
* Solar applications

Electrical Features

* High speed IGBT H3
* Low inductive design
* Low switching losses
e Low Vcesat

Mechanical Features

* 3kV AC 1min insulation

» AlO3 substrate with low thermal resistance
» Compact design

* PressFIT contact technology

* Rugged mounting due to integrated mounting
clamps

Module Label Code
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IGBT, T1-T4/ IGBT, T1-T4
BAEE | Maximum Rated Values

dLo2% IZv2EERE

Collector-emitter voltage Ty=25°C Vees 1200 v
JLORER | 75 A
Implemented collector current N
EHEDCOAL VZ2ER Tc =100°C, Tyjmax = 175°C Ic nom 30 A
Continuous DC collector current Tc =25°C, Tyjmax = 175°C lc 45 A
BYBRLE—JOLVZER -
Repetitive peak collector current t=1ms lcru 150 A
r—&JLBX — opo _a7ge
Total power dissipation Te=25°C, Tymax = 175°C Prot 275 W
JF—K- IZvEBE—UEE
Gate-emitter peak voltage Vees +-20 v
FE R A5 / Characteristic Values min. _typ. _max.
adLY4% ISy AEBNEE lc=30A, Vee = 15V T, =25°C 145|170 [ v
Collector-emitter saturation voltage lc=30A, Vee=15V T =125°C | Vcesat 1,55 \Y
lc=30A, Vee =15V T, = 150°C 1,60 %
J—h- IZVvRELEVEE _ _ _opo
Gate threshold voltage lo =2,60 A, Vce = Ve, Ty = 25°C Veen |5,00]580|650( V
T—hNERE -
Gate charge Vee =-15V ... +15V Qe 0,57 uc
HEYT — MR — opo .
Internal gate resistor Ty=25°C Rom 0.0 Q
ALBE _ _opo _ _ _
Input capacitance f=1MHz, T,;=25°C,Vce =25V, Vee =0V Cies 4,40 nF
FERE _ o ore _ -
Reverse transfer capacitance f=1MHz, Ty = 25°C, Ve =25V, Vee =0 V Cres 0,235 nF
dLO% Iy REEMER _ _ oo
Collector-emitter cut-off current Vee = 1200V, Vee =0V, Ty = 25°C lces 1,0 | mA
JF—h- IZYZERIER — - —ogo
Gate-emitter leakage current Vee=0V,Vee =20V, T, =25°C lees 100 | nA
B—VFVBNEE (FEEH) lc = 30 A, Vce = 400 V T, = 25°C . 0,03 us
Turn-on delay time, inductive load Vee=15V Ty =125°C don 0,03 us
Rgon =6,8 Q T,j=150°C 0,03 us
R— A L REE (FEER) lc=30A, Vce =400 V Ty =25°C ¢ 0,01 us
Rise time, inductive load Vee =15V Ty =125°C ' 0,012 us
Roon = 6,8 Q Ty = 150°C 0,012 us
R—VFTENEE (FEEH) lc =30 A, Ve = 400 V Ty =25°C ) 0,25 us
Turn-off delay time, inductive load Vee =15V Ty = 125°C d off 0,32 us
Reoir = 6,8 Q Ty =150°C 0,34 us
R— A7 THRER (FEEH) lc =30 A, Vce = 400 V Ty =25°C . 0,025 us
Fall time, inductive load Vee=15V Ty =125°C f 0,04 us
Reoif = 6,8 Q Ty =150°C 0,045 us
BR—2FADARAYFUIEK lc=30A,Vce =400V, Ls =40 nH Ty =25°C 0,40 mJ
Turn-on energy loss per pulse Vee = 15V, di/dt = 2600 A/us (Ty; = 150°C) T,;=125°C Eon 0,60 mJ
Reon =6,8 Q T,j = 150°C 0,70 mJ
B—VFTAAYFUTER lc=30A, Vce =400 V, Ls =40 nH T,j=25°C 1,05 mJ
Turn-off energy loss per pulse Vee = 15V, du/dt = 2400 V/us (T,; = 150°C) T,;=125°C Eofr 1,60 mJ
Reorf = 6,8 Q T,j = 150°C 1,75 mJ
ERER Vee< 15V, Vec = 800 V |
SC data Veemax = Vces -Lsce -di/dt tr<10 Ms, ij =150°C se 270 A
Iryov Ay T-AMRER IGBTE ( 1%EF%4Y) ) /per IGBT Rinc 0,500 (0,550 | K/w

Thermal resistance, junction to case
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y—ZA- BE— NI OBEBIRR IGBTEB ( 1 &EF2V) ) /per IGBT

Thermal resistance, case to heatsink Apaste = 1 WIM'K) [ Agrease = 1 W/(m-K) RincH 0,450 KW

BERE ) o

Temperature under switching conditions Tyop -40 150 c

A A ZF— K, D1/D4/ Diode, D1/ D4

B ATEH /| Maximum Rated Values

E—U#&RUEE _ope

Repetitive peak reverse voltage Ty =25°C Vraw 1200 v

EHDCER | 30 A

Continuous DC forward current F

E—V#&RLIEER -

Repetitive peak forward current tp=1ms Iem 50 A

ER_EREE V=0V, tp = 10 ms, T,; = 125°C it 90,0 A%

12t - value Vr=0V,tp=10ms, T,; = 150°C 75,0 A%s

ELRMIEH / Characteristic Values min. _typ. _max.

JEE IF=30A,Vee=0V Ty =25°C 1,851240| V

Forward voltage IF=30A,Vee=0V Ty=125°C Ve 1,90 \Y
IF=30A,Vee =0V T, =150°C 1,90 \%

E—oEEEER I = 30 A, - dir/dt = 2600 A/ps (T,=150°C) T, = 25°C 72,0 A

Peak reverse recovery current Vg =400 V Ty =125°C Irm 80,0 A
Vee =-15V T, = 150°C 82,0 A

PEAERE I = 30 A, - dir/dt = 2600 A/ps (T=150°C) T, = 25°C 2,35 uC

Recovered charge Vr =400V Ty =125°C Qr 2,85 uC
Vee =-15V T,j=150°C 3,70 uC

BEEEL Ir = 30 A, - dir/dt = 2600 A/ps (T,=150°C) T, = 25°C 0,80 mJ

Reverse recovery energy Vr =400V Ty =125°C Erec 1,30 mJ
Vee=-15V Ty =150°C 1,35 mJ

Ty ar. F—AERIER . s )

Thermal resistance, junction to case /Diode ( 1 &FZV) ) /perdiode Rinsc 0,950| 1,05 | KIW

T—A- E—RIUOBRIRR /Diode ( 1 Z&FZiV) ) / per diode

Thermal resistance, case to heatsink Apasie = T WIMK) 1 Agrease = 1 W/(m-K) Rinr 0,850 KW

R _ °

Temperature under switching conditions Tyop ~40 150 c
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IGBT, T2/ T3/IGBT, T2/ T3
BAEE | Maximum Rated Values

dL 2% IZvXHEEBRE _opo
Collector-emitter voltage Ty=25°C Vees 650 v
EHEDCOL VXER Tc =80°C, Tyjmax = 175°C Ic nom 30 A
Continuous DC collector current Tc=25°C, Tyymax = 175°C I 45 A
BYBLE—OJOLVZER -
Repetitive peak collector current tp=1ms lcru 60 A
h—ZJLEX _ oEo _a7pe
Total power dissipation Te=25°C, Tymax = 175°C Prot 150 w
J—hk IZvEBE—JERE
Gate-emitter peak voltage Vees +-20 v
TS M5 | Characteristic Values min. typ. max.
dLY% I3y REANEE lc=30 A, Ve = 15 V T, = 25°C 1,55 2,00 [ v
Collector-emitter saturation voltage lc=30A, Vee=15V Ty =125°C | Vcesat 1,70 \Y
lo=30 A, Vee =15V T, = 150°C 1,80 v
JF—h- IZvEELEVMEERE _ _ _opo
Gate threshold voltage lo = 0,30 mA, Vce = Ve, Tyj = 25°C Veen | 4,90 5,80 (650 Vv
JF—hEWE -
Gate charge Ve =-15 V... +15V Qe 0,30 ucC
AE T — ~MEH _opo _
Internal gate resistor Ty=25°C Raint 0,0 Q
ANBE - P - - .
Input capacitance f=1MHz, T,;=25°C,Vce =25V, Vee =0V Cies 1,65 nF
RS & f=1MHz, T,;=25°C,Vce =25V, Vee =0V C 0,051 nF
Reverse transfer capacitance g » Vel » Ve res '
dL 2% I3y XEEMER _ _ _oro
Collector-emitter cut-off current Vee =650V, Vee =0V, Ty = 25°C lees 1.0 [ mA
F—h IZY ZBRIER _ _ _ opo
Gate-emitter leakage current Vee =0V, Vee =20V, Ty = 25°C lees 100 | nA
R—VFENEE (FEEH) lc = 30 A, Vce = 400 V T, = 25°C ) 0,022 us
Turn-on delay time, inductive load Vee =15V Ty =125°C don 0,025 us
Roon = 10 Q T, = 150°C 0,025 us
B—F L REE (FEER) lc =30 A, Vce =400 V Ty =25°C t 0,01 us
Rise time, inductive load Vee=15V Ty=125°C ' 0,012 us
Reon =10 Q T, = 150°C 0,012 us
2—2AT7ENKE (FEEH) lc =30 A, Vce =400 V T,j=25°C t 0,16 us
Turn-off delay time, inductive load Vee=15V Ty =125°C d off 0,18 us
Reof = 10 Q Ty =150°C 0,185 us
R—2 A7 THREE (FEEH) lc=30A, Vce =400 V T, =25°C ¢ 0,025 us
Fall time, inductive load Vee =15V Ty =125°C f 0,037 us
Rgof =10 Q T,j = 150°C 0,04 us
BR—VA VALY F UL lc =30 A, Ve = 400 V, Ls = 40 nH T, = 25°C 0,34 mJ
Turn-on energy loss per pulse Vee = 15V, di/dt = 2600 A/us (Ty; = 150°C) T,;=125°C Eon 0,50 mJ
Rgon =10 Q Ty =150°C 0,53 mJ
BR—2ATAAYFIEK lc=30A, Vce =400V, Ls =40 nH Ty =25°C 0,85 mJ
Turn-off energy loss per pulse Vee = 15V, du/dt = 4700 V/ps (Ty; = 150°C) T,;=125°C Eoff 1,15 mJ
Reof =10 Q Ty =150°C 1,20 mJ
ERER Vee <15V, Vec = 360 V tp <8 ps, Tyj=25°C | 210 A
SC data Veemax = Vees -Lsce -di/dt tp <6 us, Tyj=150°C s¢ 150 A
Ty ar- T-AERIER " s
Thormal resisiance, junction to case IGBTES ( 1&FV) ) /per IGBT Rinc 0,900 1,00 | KW
T—R- E—=NIUOBEBER IGBTEB ( 1&FH"Y) ) /perIGBT R 0.850 KW
Thermal resistance, case to heatsink Apaste = 1T W/(M-K) [ Agrease = 1 W/(m-K) e '
BERE , o
Temperature under switching conditions Tuyop -40 150 ¢
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A4 Z—K,D2/D3/Diode, D2/ D3
BAE | Maximum Rated Values

E—UBRLEEE _ oo
Repetitive peak reverse voltage Ty=25°C Vrru 650 v
EADCER | 20 R
Continuous DC forward current F
E—J#&RLUIEER _
Repetitive peak forward current tp=1ms Ierm 60 A
ER_RRBE VrR=0V, tp=10ms, T, = 125°C 2t 130 A%
12t - value VrR=0V,tp=10ms, T,; = 150°C 115 A%s
FE SIS / Characteristic Values min. _typ. _max.
JEEE IF=30A,Vee=0V T,j=25°C 1451165| V
Forward voltage IF=30A,Vee =0V T,j=125°C Ve 1,35 \Y
IF=30A,Vee=0V T,j=150°C 1,30 \%
E—oREEER Ir = 30 A, - dig/dt = 2600 A/ps (T=150°C) T, = 25°C 42,0 A
Peak reverse recovery current Vr =400V T,j=125°C Irm 48,0 A
Ty =150°C 50,0 A
PEHEERE lr = 30 A, - dir/dt = 2600 A/ps (T,=150°C) T, = 25°C 1,80 e
Recovered charge Vr =400V Ty=125°C Qr 2,40 uC
T, =150°C 2,60 uc
FEREX Ir =30 A, - dir/dt = 2600 A/us (T,;=150°C) T,;=25°C 0,45 mJ
Reverse recovery energy Vg =400V Ty =125°C Erec 0,65 mJ
Ty =150°C 0,73 mJ
Oy oar. F—ABRER . W .
Thermal resistance, junction to case /Diode ( 13&F 1) ) /per diode Rinic 1,00 | 1,20 | K/W
T—A E—RIUOBRIER /Diode ( 13&F2V) ) /per diode
Thermal resistance, case to heatsink Apaste = T WIM-K) / Agrease = 1 W/(m-K) Rincr 0,700 KW
BERE _ o
Temperature under switching conditions Tyop -40 150 c
NTC-t/—= A A& /| NTC-Thermistor
FE R A5 /| Characteristic Values min. _typ. _max.
ERIEHE — oo
Rated resistance Tnre = 25°C R2s 5,00 kQ
R100Dm=E _ ° _
Deviation of R100 Tnre = 100°C, Rigo = 493 Q AR/R -5 5 %
Bx A
Power dissipation Thre =25°C P2s 20,0 | mW
E:\i%{e R2 = Ra2s exp [Basso(1/T2 - 1/(298,15 K))] Bas/so 3375 K
B-E Rz = Ras exp [Basieo(1/T2 - 1/(298,15 K))] B 3411 K
B-value 2 25 €XP [B25/80! 2 ) 25/80
B-E¥ R2 = Ras exp [Basioo(1/T2 - 1/(298,15 K))] B 3433 K
B-value 2 25 €XP |B2s/100 2 , 25/100

BYBRT7VTr—>3a> /=M RB 4
Specification according to the valid application note.
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£ 1—)L | Module

A £
Isolation test voltage

RMS, f=50 Hz, t = 1 min.

VisoL

kV

AEB B

Internal isolation

ER e (2 Z A1, IEC 61140)
basic insulation (class 1, IEC 61140)

R R

Creepage distance

EigH%E - BE— K> 9 [ terminal to heatsink
BI& & - Ei& 5% [ terminal to terminal

mm

Zo ) BE
Clearance

B A% - BE— K29 [ terminal to heatsink
E4& 7% - G 53 [ terminal to terminal

mm

BTy F2TEH

Comperative tracking index

CTI

ABAEI RV A

Stray inductance module

LsCE

nH

NT—B—3F)- Fv7TEER
Module lead resistance, terminals - chip

Tc = 25°C, /A4 Y F [ per switch

Receer
Raacc

mQ

REDRE

Storage temperature

Tstg

-40 125

°C

Anpresskraft flir mech. Bef. pro Feder
mountig force per clamp

40 - 80

B2
Weight

24

Der Strom im Dauerbetrieb ist auf 25A effektiv pro Anschlusspin begrenzt.
The current under continuous operation is limited to 25A rms per connector pin.
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H h 4 IGBT, T1-T4 (Typical)
output characteristic IGBT, T1-T4 (typical)

HH45H IGBT, T1-T4 (Typical)
output characteristic IGBT, T1-T4 (typical)

lc =f(Vcg) lc =f(Vce)
Vee=15V T,j=150°C
60 ‘ i 60 ‘
— Ty=25°C / Vee = 19V
— = T,j=125°C / - = Vee = 17V
——— Ty = 150°C /7 ——— Ve = 15V
- Vee = 13V
50 s 50 |- — vee=11v
// —-—Vee =9V
/
/
/
40 / 40
);
/
/ 4
/
< 30 '// < 30
o o
20 20
10 10 ~
7 4
// 7/
/7 ,/'
//
0 e = 0 e
0,0 0,5 1,0 1,5 2,0 2,5 0,0 0,5 1,0 1,5 2,0 2,5 3,0
Vee [V] Vee [V]

{EiEY 1 IGBT, T1-T4 (Typical)

transfer characteristic IGBT, T1-T4 (typical)

AA Y F > J#E% IGBT, T1-T4 (Typical)
switching losses IGBT, T1-T4 (typical)

lc =f (Vee) Eon = f (Ic), Eort = f (Ic)
VCE =20V VGE =+15 V, RGon =6.8 Q, RGoff =6.8 Q, VCE =400V
60 T 310 I 1 s
— Ty=25°C —— Eon, Ty = 125°C AR
— —Ty=125°C — — Eo, Ty = 125°C s
—-—-T,;=150°C — == Eon, Tyj = 150°C ’." /
50 25 | Eor, Ty = 150°C v
A7
RN
s/
s 7
J e
40 7] 2,0 o
/ e
/ , //
A s
— / =
< 30 // E 15 e .
= y w g o
/ Jad L
/ /7 Pie
// '/' ’r”
20 7 1,0 ',// aas
/ S/ //
/ , 7
/;// Y, /'/
/ s e
10 77 0,5 ' o
‘/ / s
//; ‘ —"’/
0 == 0,0
5 6 9 10 0 10 20 30 40 50 60
Vee [V] Ic [A]
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24 Y FJiE% IGBT, T1-T4 (Typical)
switching losses IGBT, T1-T4 (typical)

BiEs#A > E—5 R IGBT, T1-T4
transient thermal impedance IGBT, T1-T4

Eon = f (Ra), Eort = f (Ra) Zinan = T (1)
Vee =115V, Ic = 30 A, Vce = 400 V
4:0 I I 10 L [ [ TTIIII
— Eon, Tyy=125°C :I— Znn ¢ IGBT i
— — Eo, Ty = 125°C
——= Eon, Ty = 150°C
------ Eor, Ty = 150°C ety
—
e /
3,0 o
t/,
, —
=5 ‘ é
£ 20 = 1
w 5 ~
S N IR B N
1,0
l/’
i: 1 2 3 4 -
/ r[KW]: 0,032 0,062 0,312 0,543
tfsk ~ 0,0005 0,005 0,05 0,2
» . T T 110
0 10 20 30 40 50 60 70 0,001 0,01 0,1 1 10
Re [Q] t[s]
FINA T AR LENMEHEE IGBT, T1-T4 ( RBSOA)) IEZESSE A1 A4 — K, D1/D4 ( typical)
reverse bias safe operating area IGBT, T1-T4 (RBSOA) forward characteristic of Diode, D1/ D4 (typical)
le=f (VCE) lp=f (VF)
Vee = %15V, Reor = 6.8 Q, ij =150°C
70 T 50 T 7
Ic, Modul — T,;=25°C M
— — I, Chip ||—-T4=125°C /
45 || === Ty=150°C /
60 /
40 4
/
50 35 /
//
30
40 //
< < o5
S} i
30 //
2
0 /
20 15 /
7/
J
10 /7
10 7
/
5 P
///
0 0 ~
0 200 400 600 800 1000 1200 1400 0,0 0,5 1,0 1,5 2,0 2,5 3,0
Vce [V] Ve [V]
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ALY FTE% A4 74— K, D1/ D4 (Typical)
switching losses Diode, D1 / D4 (typical)

Erec = f (IF)

Reon = 10 Q, Vce = 400 V

2:0 I I I I

— Ereo, ij =125°C
— = Erec, ij =150°C

1,8

16 =

1,4 2

1,2 ~

1,0 /,

E [mJ]
N

038 v

0,6 /

0,4

0,2

0,0
0 5 10 15 20 25 30 35 40 45 50 55 60

Ir [A]

B E—F A AL F—K,D1/D4
transient thermal impedance Diode, D1/ D4

Zingn = f (1)
10 T T TTII
Zinm: Diode i
_—
g ///
< 9 d
z
N
i 1 2 3 4 | ]
n[K/W]: 0,15 0,323 0,739 0,588
T[s]: 0,0005 0,005 0,05 0,2
01 L T LTI [ ]
0,001 0,01 0,1 1 10

t[s]

ALY FUTRK A4 7F— K, D1/ D4 (Typical)
switching losses Diode, D1 / D4 (typical)

Erec = f (RG)

Ir=30A, Vce =400V

116 I I I

Erec, ij =125°C
== = Erec, ij =150°C

1,4

1,2

-

1,0 \\\
\\\\

0,8

E [mJ]

0,6

0,4

0,2

0,0
0 10 20 30 40 50 60 70 80 90

Rc [Q]

100

i h 451 IGBT, T2/ T3 (Typical)

output characteristic IGBT, T2/ T3 (typical)
|c =f (VCE)

Vee =15V

60 T —
— T4=25°C /
— —T;=125°C //

54 |]--- 7= 150°C / /
/
/

48 e,

///
42 /7

36 7

30 ////

lc [A]

/!
24 ¥

18 v

12
/

2,5 3,0
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Hh 454 IGBT, T2/ T3 (Typical)
output characteristic IGBT, T2 / T3 (typical)

{53451 IGBT, T2/ T3 (Typical)

transfer characteristic IGBT, T2 / T3 (typical)

lc =f(Vcg) lc =f(VeE)
Ty =150°C Vee=20V
60 T T /' 60 I V4
/
Vee = 19V / / — Ty =25°C / Vi
54 || = Vee=17v N 54 ||——Ti=1257C ,:
=== Ve = 15V / —-- T, =150°C 7
------ Vee = 13V /I
a8 | Z2VEIow I e 48 V.
/ " /,
42 42 /’l
36 36 '/
z = /
S 30 S 30 ///
24 24
= /
18 18 y/
/)
/
I/ /
12 12 Y
/
6 6 . V4
2
==
0 0
00 05 10 15 20 25 30 35 40 45 50 5 6 7 8 9 10 11 12
Vee [V] Vee [V]
A4 Y FJ8% IGBT, T2/ T3 (Typical) A4 Y F T 8% IGBT, T2/ T3 (Typical)
switching losses IGBT, T2 / T3 (typical) switching losses IGBT, T2/ T3 (typical)
Eon = f (Ic), Eor = f (Ic) Eon = f (Ra), Eott = f (Ra)
VGE =+15 V, RGon =10 Q, RGoff =10 Q, VCE =400V VGE =+15 V, |c =30 A, VCE =400V
2,5 T T 4,0 T T T
—— Eon, Ty = 125°C —— Eon, Tyj = 125°C /)
— — Eor, Tyj=125°C — = Eo, Tyj = 125°C s
——= Eon, Ty = 150°C 35 ||{=—— Eon, Tyy=150°C ”
------ Eor, Ty = 150°C ’ --===- Eor, Ty = 150°C o
- =
2,0 Py //
,""‘// 3.0 =
/ - L
',"' s
A 25 /
1,5 A 5
= / = //
E E 20 7
w il w /
/,
1,0 K4 d 15 /
R4 -7 , /8 B B TS
?"/ //’ /7 ______ L —
7 = e I —
7 ==z 1,0 /7
D - ,/’ /
0,5 // s ~
S = 05
0,0 0,0
0 10 20 30 40 50 60 0 10 20 30 40 50 60 70 80 90 100
Ic [A] Re [Q]
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- Pin-Grid 3.2mm

- Tolerance of PCB hole pattern

- Hole specification for contacts see AN 2009-01

- Diamefers of drill @ 1.15mm

and copper thickness in hole 25-50/dm

PCB hole pattern
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2.3x_10

4x2.8

2x9 ocrording to screw head / washer
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IMPORTANT NOTICE

The information given in this document shall in no event be regarded as a guarantee of conditions or characteristics
(“Beschaffenheitsgarantie”). With respect to any examples, hints or any typical values stated herein and/or any information regarding the
application of the product, Infineon Technologies hereby disclaims any and all warranties and liabilities of any kind, including without
limitation warranties of non-infringement of intellectual property rights of any third party.

In addition, any information given in this document is subject to customer’s compliance with its obligations stated in this document and any
applicable legal requirements, norms and standards concerning customer’s products and any use of the product of Infineon Technologies
in customer’s applications.

The data contained in this document is exclusively intended for technically trained staff. It is the responsibility of customer’s technical
departments to evaluate the suitability of the product for the intended application and the completeness of the product information given in
this document with respect to such application.

For further information on the product, technology, delivery terms and conditions and prices please contact your nearest Infineon
Technologies office (www.infineon.com).

WARNINGS

Due to technical requirements products may contain dangerous substances. For information on the types in question please contact your
nearest Infineon Technologies office.

Except as otherwise explicitly approved by Infineon Technologies in a written document signed by authorized representatives of Infineon
Technologies, Infineon Technologies’ products may not be used in any applications where a failure of the product or any consequences of
the use thereof can

reasonably be expected to result in personal injury.
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