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Typical Applications
» 3-Level-Applications
* Solar Applications

Electrical Features

* Low Inductive Design
» Low Switching Losses
e Low Vcesat

Mechanical Features

* Al,O3; Substrate with Low Thermal Resistance
» Compact design

* PressFIT Contact Technology

* Rugged mounting due to integrated mounting
clamps
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IGBT, T1-T4/ IGBT, T1-T4
BAEE | Maximum Rated Values

HE5—R

Preliminary Data

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 |5,05]580|645( 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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Preliminary Data
F—R- E— U OBBER IGBTEB ( 1EF ") ) /per IGBT R 0.450 KW
Thermal resistance, case to heatsink Apaste = 1 W/IM-K) /  Agrease = 1 W/(m-K) theH '
BERE _ o
Temperature under switching conditions Tyop -40 150 c
A4 ZF— K, D1/D4/Diode, D1/ D4
B ATEH /| Maximum Rated Values
E—UBRLEE _ oo
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 60 A
ER_FERE N
:elbali%ﬁﬁ Vr=0V,tr=10ms, Ty = 125°C 2t 310 Az
ELRMIEH / Characteristic Values min. _typ. _max.
JEE IF=30A,Vee=0V Ty =25°C 215 |tbd.| V
Forward voltage IF=30A,Vee=0V Ty=125°C Ve 1,85 \Y
IF=30A,Vee=0V T, =150°C 1,70 \%
E—O¥EERER Ir =30 A, - dir/dt = 3000 A/us (T,;=150°C) T,;=25°C 85,0 A
Peak reverse recovery current Vg =400 V Ty =125°C Irm 90,0 A
Vee=-15V Ty =150°C 95,0 A
FEEERE Ir =30 A, - dir/dt = 3000 A/us (T,;=150°C) T,;=25°C 2,30 uc
Recovered charge Vr =400V Ty =125°C Qr 2,95 uC
Vee =-15V T,j=150°C 3,30 uC
BEEEK lr = 30 A, - dig/dt = 3000 A/ps (T=150°C) T, = 25°C 0,85 mJ
Reverse recovery energy Vr =400V Ty =125°C Erec 1,25 mJ
Vee=-15V Ty =150°C 1,35 mJ
Ty ar. F—AERIER . s )
Thermal resistance, junction to case /Diode ( 1 &FZV) ) /perdiode Rinsc 0,7000,750 | 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) Rincr 0,700 KW
BER ) o
Temperature under switching conditions Tyop ~40 150 c
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IGBT, T2/ T3/IGBT, T2/ T3
BAEE | Maximum Rated Values

HE5—R

Preliminary Data

dL 2% IZvXHEEBRE _opo

Collector-emitter voltage Ty=25°C Vees 650 v

JLORER | 50 A

Implemented collector current CN

E#DCOL U 2B To = 100°C, Tujmax = 175°C Ic nom 30 A

Continuous DC collector current Tc =25°C, Tyjmax = 175°C lc 60 A

BYBRLE—JOLVZER -

Repetitive peak collector current t=1ms lcru 100 A

r—&JLBX — opo _a7ge

Total power dissipation Te=25°C, Tymax = 175°C Prot 175 W

JF—K- IZvEBE—UEE

Gate-emitter peak voltage Vees +-20 v

B RAYY5E / Characteristic Values min. _typ. _max.

dALY & IXv XEENEE lc=30A,Vee=15V T,j=25°C 1251150 VvV

Collector-emitter saturation voltage lc=30A,Vee=15V Ty =125°C | Vcesa 1,30 \%
Ic=30A,Vee=15V Ty =150°C 1,30 \%

J—h- IZVvRELEVEE _ _ _ops

Gate threshold voltage lo = 0,80 MA, Vce = Ve, Ty = 25°C Veen |5,05]580|645( V

T—hNERE -

Gate charge Vee =-15V ... +15V Qs 0,50 uc

HEYT — MR _ oro _

Internal gate resistor Ty=25°C Rom 0.0 Q

ANE & f=1MHz, T,;=25°C,Vce =25V, Vee =0V Ci 3,10 nF

Input capacitance g » VCE » VGE fes ’

FERE _ _ oro _ -

Reverse transfer capacitance f=1MHz, T,;=25°C,Vce =25V, Vee =0V Cres 0,095 nF

dLO% Iy REEMER _ _ _opo

Collector-emitter cut-off current Vee =650V, Vee =0V, Ty = 25°C lces 1,0 | mA

JF—h- IZYZERIER — - = oEo

Gate-emitter leakage current Vee=0V,Vee =20V, T, =25°C lees 100 | nA

B—VFVBNEE (FEEH) lc = 30 A, Ve = 400 V T, = 25°C . 0,022 us

Turn-on delay time, inductive load Vee=15V Ty =125°C don 0,022 us
Reon =6,2 Q T,j=150°C 0,025 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 = 6,2 Q T, = 150°C 0,012 us

2—> A 7ENEE (FEEH ) lc =30 A, Vee =400 V Ty=25C | 0,12 us

Turn-off delay time, inductive load Vee =15V Ty = 125°C d off 0,15 us
Reoft = 6,2 Q Ty =150°C 0,165 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 0,037 us
Reoif = 6,2 Q T,j = 150°C 0,04 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 = 3000 A/us (Ty; = 150°C) T,;=125°C Eon 0,55 mJ
Rgon =6,2 Q Ty =150°C 0,60 mJ

B—VFTAAYFUTER lc=30A, Vce =400 V, Ls =40 nH T,j=25°C 0,90 mJ

Turn-off energy loss per pulse Vee = 15V, du/dt = 4200 V/us (T,; = 150°C) T,;=125°C Eofr 1,20 mJ
Reoff = 6,2 Q T,j = 150°C 1,30 mJ

BEEER Vee <15V, Vec = 360 V tr<8ps, Ty =25°C | 350 A

SC data Veemax = Vces -Lsce -di/dt tP<6 Ms, ij =150°C se 250 A

Sy ary. FT-ABRER ] w

Thermal resistance, junction to case IGBTES ( 15RFV) ) /per IGBT Rine 0,75010,850 | K/W
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Preliminary Data
y—ZA- BE— NI OBEBIRR IGBTEB ( 1 &EF2V) ) /per IGBT R 0.700 KW
Thermal resistance, case to heatsink Apaste = 1T W/(M'K) /| Agrease = 1 W/(m-K) ner '
BERE _ o
Temperature under switching conditions Tyop -40 150 c
A4 Z*+—K,D2/D3/ Diode, D2/ D3
B AEH | Maximum Rated Values
E—U#&RUEE _ope
Repetitive peak reverse voltage Ty =25°C Vraw 650 v
JEE R
Implemented forward current len 50 A
E#HEDCER | 30 A
Continuous DC forward current F
E—J#&RLUIEER -
Repetitive peak forward current te=1ms Ierm 100 A
SR _FEBEE VrR=0V,tp=10ms, T,; = 125°C 2t 130 A%s
12t - value VrR=0V,tp=10ms, T,; = 150°C 115 A%s
B RHYI5 1 / Characteristic Values min. typ. max.
JEEE IF=30A,Vee=0V T,j=25°C 1451165 V
Forward voltage IF=30A,Vee=0V Ty =125°C Ve 1,35 \
IF=30A,Vee =0V T,j=150°C 1,30 \%
E—oBEEER I = 30 A, - dir/dt = 2600 A/ps (T,=150°C) T, = 25°C 42,0 A
Peak reverse recovery current Vr =400V Ty =125°C Irm 48,0 A
Ty =150°C 50,0 A
PEEERE I = 30 A, - dir/dt = 2600 Alps (T=150°C) Ty = 25°C 1,80 uC
Recovered charge Vr =400V Ty=125°C Qr 2,40 uC
T, = 150°C 2,60 uC
PEEEX Ir = 30 A, - dir/dt = 2600 A/ps (T,=150°C) Ty = 25°C 0,45 mJ
Reverse recovery energy Vg =400V T,j=125°C Erec 0,65 mJ
T, = 150°C 0,73 mJ
Sy ary. FABEREKR . iz .
Thermal resistance, junction to case /Diode ( 1 &EFZV) ) /perdiode Rinic 0,800] 1,10 | KIW
T—R- E—RNIUOBBER /Diode ( 13&F2V) ) /per diode R 0600 K/W
Thermal resistance, case to heatsink Apaste = 1 W/(M'K) /| Agrease = 1 W/(m-K) e ’
BERE _ o
Temperature under switching conditions Tyop -40 150 c
NTC-H—= A& /| NTC-Thermistor
EKHI4EH / Characteristic Values min. typ. max.
ERIERE _ oo
Rated resistance Te=25°C Res 5,00 kQ
R100DfRZE _ o _
Deviation of R100 Tc =100°C, R100 =493 Q ARR | -5 5 %
Bx — oo
Power dissipation Tc=25°C P2s 20,0 | mw
E:\iﬁe R2 = Ra2s exp [Basso(1/T2 - 1/(298,15 K))] Bas/so 3375 K
B-EH Rz = Ras exp [Basio(1/T2 - 1/(298,15 K))] B 3411 K
B-value 2 25 €XP [B2s/80 2 i 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—>3> /— Mo KB 0
Specification according to the valid application note.
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Preliminary Data
£ 1—)l /| Module
e f T FE _ - ;
Isolation test voltage RMS, =50 Hz, t = 1 min. Viso 3,0 kv
R EBAE & B (V2 A1, IEC 61140) ALO
Internal isolation basic insulation (class 1, IEC 61140) Zvs
SRR B B A% - E— N2> 9 [ terminal to heatsink 11,5 mm
Creepage distance B& S & - EA& 5 [ terminal to terminal 6,3
Z° ) pE Ei&H % - E— N> > % [ terminal to heatsink 10,0 mm
Clearance E4& 7% - G 53 [ terminal to terminal 5,0
HXNZYFTER
Comperative tracking index 1l >200

min. typ. max.

RBL IR A
Stray inductance module Lsce 30 nH
ND—=R—=ZF)- Fv7HIER _ oo N : RecHee 5,00
Module lead resistance, terminals - chip To=25°C, /AL ¥ F | per switch Raa+cc 6,00 mQ
RERE o
Storage temperature Tsig -40 125 c
Anpresskraft flir mech. Bef. pro Feder
mountig force per clamp F 40 B 80 N
B2
Weight G 24 9

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)

LEF—2

Preliminary Data

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 ‘
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{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
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24 Y FJiE% IGBT, T1-T4 (Typical)
switching losses IGBT, T1-T4 (typical)

HE5—R

Preliminary Data

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

Eon = f (Ra), Eort = f (Ra) Zinan = T (1)
Vee =+15V, Ic =30 A, Vce = 400 V
4:0 I I 10 L [ [ TTIIII
— Eon, Tyy=125°C :I— Znn ¢ IGBT i
— — Eo, Tyj = 125°C
——— Eon, Tyj = 150°C
------ Eor, Ty = 150°C T
—
e /
3,0 o
t/,
, -
=5 ‘ é
E 20 = 1 o
w z P
S I A B—— N
1,0
l/’
i 1 2 3 4 H
/ f[KW]: 0,032 0,062 0,312 0,544
tsl: 00005 0,005 0,05 0,2
00 o I LTI T
0 10 20 30 40 50 60 70 0,001 0,01 0,1 1 10
Re [Q] t[s]
BINA T AL ELE{E$EE IGBT, T1-T4 (RBSOA )) IEEESE A1 7F— 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 1 { 7
Ic, Modul — T,=25C Iy
— — Ic, Chip ||——Ty=125°C /]
45 || === Ty=150°C 7/
60 //
40
i/
50 35 /
I
/
30 I/I /
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_ 40 _ /l
< < 25 // /
30 - ///
20 /
/
5 /
20 15
10 /.
/7
10 4
/,
5 7
//
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 =6,2 Q, Ve =400 V

gET—2
Preliminary Data

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

Erec = f (RG)

Ir=30A, Vce =400V

2:0 I I I I 116 I I
—— Erec, Tyj=125°C —— Erec, Tyy=125°C
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’ 1,4
-~ \\
16 =7 RN
- ” \
/// - 1,2 \\~
~
' /// /// \ \\\\\
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0 5 10 15 20 25 30 35 40 45 50 55 60 0 10 20 30 40 50 60
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BE#HA E—A VA AL F—K,D1/D4 i h 451 IGBT, T2/ T3 (Typical)
transient thermal impedance Diode, D1/ D4 output characteristic IGBT, T2 / T3 (typical)
Zwnon =f (1) lc =f(Vce)
VGE =15V
10 L [ [ TTIII0 60 I I ll
Zuuw: Diode | — T4y=25C /
55 {|— — Ty=125°C 17
——— T,;=150°C /
50 / ///,’
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N 25 /
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i 1 2 3 4 -] 10 /7
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Hh 454 IGBT, T2/ T3 (Typical)
output characteristic IGBT, T2 / T3 (typical)

lc =f(Vcg)
T,j=150°C
60 \ ! T
Ve = 19V /I/ /
— = Vee =17V 118
54 || ___ Ver =15V i/
------ Vee = 13V I/II B
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Vce [V]
AA Y FJ#E% IGBT, T2/ T3 (Typical)
switching losses IGBT, T2 / T3 (typical)
Eon = f (Ic), Eorr = f (Ic)
Ve = £15 V, Roon = 6.2 Q, Reort = 6.2 Q, Vee = 400 V
24 \ \
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0 10 20 30 40 50 60
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BEF— 5
Preliminary Data

{53451 IGBT, T2/ T3 (Typical)
transfer characteristic IGBT, T2 / T3 (typical)

Ic =f (Vee)
Vee =20V
60 ‘
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