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Vces = 650V
Icnom = 25A / Icrm = 50A

Typical Applications

» Automotive Applications

* High Frequency Switching Application
+ DC/DC converter

* Auxiliary Inverters

* Hybrid Electrical Vehicles (H)EV

* Inductive Heating and Welding

Electrical Features

* Increased blocking voltage capability to 650V
* High Speed IGBT H3

* Low inductive design

» Low Switching Losses

* Low Vcesat

Mechanical Features

* 2.5 kV AC 1min Insulation

» High Creepage and Clearance Distances
* PressFIT Contact Technology

* RoHS compliant

* Rugged mounting due to integrated mounting
clamps

Module Label Code

Barcode Code 128 nm ||| I Content of the Code Digit
o,
» I m I Module Serial Number 1- 5
0000(|)I1|2I3!4|56(|J(§!)|00(|)!)00000 Module Material Number 6-11
Production Order Number 12-19
DMX - Code -
% Datecode (Production Year) 20-21
: Datecode (Production Week) 22-23
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IGBT-
BAE | Maximum Rated Values

4 > /N\—24 | IGBT,Inverter

dLo2% IZv2EERE

Collector-emitter voltage Ty=25°C Vees 650 v
JLORER | 50 A
Implemented collector current N
EHEDCOAL VXER Tc =130°C, Tyjmax = 175°C Ic nom 25 A
Continuous DC collector current Tc =25°C, Tyjmax = 175°C lc 55 A
BVVELE—COLIRER -
Repetitive peak collector current t=1ms lcru 100 A
h—%)LE% — ogo _a7ge
Total power dissipation Te = 25°C, Tyjmax = 175°C Prot 200 W
JF—K- IZvEBE—UEE
Gate-emitter peak voltage Vees +-20 v
B R KIS / Characteristic Values min. typ. max.
adLY4% ISy AEBNEE lc=25A, Vee = 15V T, =25°C 1,50 | 1,85 | v
Collector-emitter saturation voltage lc=25A, Vee=15V T;=125°C | Vcesat 1,55 \Y
lc=25A, Voe = 15V T, = 150°C 1,60 %
J—h- IZVvRELEVEE _ _ —ope
Gate threshold voltage lc = 0,80 mA, Vce = Vee, Ty = 25°C Veen | 49 | 58 | 65 | V
T—hNERE -
Gate charge Vee =-15V ... +15V Qs 0,50 uc
HEYT — MR — oo .
Internal gate resistor Ty=25°C Rom 0.0 Q
ALBE _ _opo _ _ _
Input capacitance f=1MHz, T,;=25°C,Vce =25V, Vee =0V Cies 3,25 nF
IER R f=1MHz, T,;=25°C,Vce =25V, Vee =0V C 0,09 nF
Reverse transfer capacitance P M ) VCE ) VCE res '
dLO% Iy REEMER _ _ _ope
Collector-emitter cut-off current Vee =650V, Vee =0V, Ty = 25°C Ices 0,05 | mA
JF—h- IZYZERIER - - = oEo
Gate-emitter leakage current Vee=0V, Ve =20V, T, =25°C lees 400 | nA
B—VF VBN (FEEH) lc = 25 A, Vee = 300 V T, = 25°C . 0,02 us
Turn-on delay time, inductive load Vee =+15V Ty =125°C don 0,02 us
Rgon =6,8 Q T,j=150°C 0,02 us
B—FT LREHE (FEER) lc=25A, Vce = 300 V T, =25°C ¢ 0,01 s
Rise time, inductive load Vee =15V Ty =125°C ! 0,011 us
Reon =6,8 Q T,j=150°C 0,012 us
=2 F7ENKE (FEAR) lc =25 A, Vce =300V T =25°C t 0,15 ps
Turn-off delay time, inductive load Vee = +15V T, =125°C d off 0,18 us
Reoft = 6,8 Q Ty =150°C 0,19 us
R— A7 THRER (FEEH) lc =25 A, Vee = 300 V Ty =25°C . 0,007 us
Fall time, inductive load Vee=#15V Ty =125°C f 0,011 us
Reoif = 6,8 Q T,j = 150°C 0,013 us
B—VFDARAYFUTER lc=25A,Vce =300V, Ls =25nH Ty =25°C 0,21 mJ
Turn-on energy loss per pulse Vee = £15 V, di/dt = 2300 A/us (Ty; = 150°C) T,; = 125°C Eon 0,32 mJ
Rgon =6,8 Q Ty =150°C 0,35 mJ
B—VFTAAYFUTER lc=25A, Vce =300V, Ls =25 nH T,j=25°C 0,22 mJ
Turn-off energy loss per pulse Vee = +15V, du/dt = 4800 V/us (Ty; = 150°C)T,; = 125°C Eort 0,35 mJ
Reorf = 6,8 Q T,j = 150°C 0,38 mJ
ﬁﬁ%fﬁ Vee< 15V, Vec =360V I
SC data Veemax = Vces -Lsce -di/dt tr<4 Ms, ij =150°C se 280 A
Iryov Ay T-AMRER IGBTE ( 1%EF%4Y) ) /per IGBT R 0,60 | 0,75 | KW

Thermal resistance, junction to case
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T—A- E=RIUUBERIER

IGBTEB ( 1&FH"Y) ) /perIGBT

Thermal resistance, case to heatsink Apaste = 1 WHM-K) /  Agrease = 1 W/(m-K) Rincr 0.75 KW

BERE _ o

Temperature under switching conditions Tyop -40 150 c

Diode, 1 >/N\—# | Diode, Inverter

B ATEH /| Maximum Rated Values

E—ORBRLEE _ opo

Repetitive peak reverse voltage Ty =25°C Vram 650 v

E#EDCER | 25 A

Continuous DC forward current F

E—V#&RLIEER -

Repetitive peak forward current tp=1ms Irrw 50 A

ER_FERE N

I‘?t’j';ali k) VrR=0V, t-=10ms, T, = 125°C 12t 50,0 As

EKHIYEHE / Characteristic Values min. typ. max.

JEE IF=25A,Vee =0V Ty =25°C 165|215 | V

Forward voltage IF=25A,Vee=0V Ty=125°C Ve 1,60 \Y
IF=25A,Vee=0V Ty =150°C 1,55 \%

E—oEEEER Ir = 25 A, - dir/dt = 2300 A/us (T,=150°C) T, = 25°C 35,0 A

Peak reverse recovery current Vg =300V Ty =125°C Irm 40,0 A
Vee=-15V Ty =150°C 41,0 A

PEHEEHE Ir = 25 A, - dir/dt = 2300 A/us (T=150°C) T, = 25°C 0,96 uc

Recovered charge Vs =300V Ty =125°C Qr 1,60 uC
Vee =-15V T, = 150°C 1,75 uC

PEEE% Ir = 25 A, - die/dt = 2300 Alus (T,=150°C) Ty = 25°C 0,21 mJ

Reverse recovery energy Vr =300V Ty =125°C Erec 0,35 mJ
Vee=-15V Ty =150°C 0,39 mJ

Ty ar. F—AERIER . w )

Thermal resistance, junction to case [Diode (( 13F 244 ) / per diode Rinuc 1,251 145 | KW

T—A- E—RIUOBRIRR /Diode ( 1 Z&FZiV) ) / per diode R 0.95 KW

Thermal resistance, case to heatsink Apaste = T WI(M-K) / Agrease = 1 W/(m-K) thCH ’

BER _ o

Temperature under switching conditions Tyop ~40 150 c

NTC-t}—= A& /| NTC-Thermistor

EKHIYEHE / Characteristic Values min. typ. max.

ERIKTE S

Rated resistance Te=25°C Ros 5,00 kQ

R100D fmZE _ o —

Deviation of R100 Tc =100°C, Rioo =493 Q ARR | -5 5 %

Bx .

Power dissipation Te=25°C Pas 20,0 | mW

E:\ﬁﬁe Rz = Ras exp [Basiso(1/T2 - 1/(298,15 K))] Basiso 3375 K

B-E Rz = Ras exp [Basiso(1/T2 - 1/(298,15 K))] B 3411 K

B'Value 2 25 p 25/80 2 ] 25/80

B-EH Rz = Ras exp [Basioo(1/T2 - 1/(298,15 K))] B 3433 K

B'Value 2 25 p 25/100! 2 3 25/100

BYAETTIT—3> /—NCRBHE

Specification according to the valid application note.
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F<>1—)L | Module

A £ - — 4 i
Isolation test voltage RMS, f =50 Hz, t = 1 min.

VisoL

2,5

kV

AEB B ER4E% (V5 A1, IEC 61140)

Internal isolation basic insulation (class 1, IEC 61140)

impr.Al203

SRR B B A% - E— N2> 9 [ terminal to heatsink
Creepage distance B& S & - EA& 5 [ terminal to terminal

5

N
N

mm

SRR R B A% - BE— K29 [ terminal to heatsink
Clearance BA& % - BA& 5% / terminal to terminal

mm

BTy F2TEH

Comperative tracking index

CTI

ABAEI RV A

Stray inductance module

LsCE

nH

NT—=2—3F)- Fv7THER

Module lead resistance, terminals - chip To=25°C, /AL ¥ F | per switch

Rce+ee

5,50

mQ

REFEBE
Storage temperature

Tstg

-40 125

°C

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

F

20 - 50

B2
Weight

G

24

Der Strom im Dauerbetrieb ist auf 25 A effektiv pro Anschlusspin begrenzt.

The current under continuous operation is limited to 25 A rms per connector pin.
VGE muss im Kurzschluss auf 15V begrenzt werden (z.B. Klemmschaltung).
VGE has to be limited to 15V during shortcircuit (e.g. clamping).
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HAH4%51H IGBT- 1 > /N—4& (Typical) W4 IGBT- 1 >~ /\—4& (Typical)
output characteristic IGBT,Inverter (typical) output characteristic IGBT,Inverter (typical)
lc =f(Vcg) lc =f(Vce)
Vee =15V Ty =150°C
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EERHE IGBT- 1 ~/N\—4 (Typical) A4 Y FUTEKIGBT- 1 2 )N\—4& (Typical)
transfer characteristic IGBT,Inverter (typical) switching losses IGBT,Inverter (typical)
lc =f (Vee) Eon = f (Ic), Eort = f (Ic)
Vee=20V Vee =215V, Reon = 6.8 Q, Reoff = 6.8 Q, Vce = 300 V
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ALY FUTEEIGBT- 42 /\—2 (Typical) BiE#HA O E—AVRAIGBT- 1 N—4&
switching losses IGBT,Inverter (typical) transient thermal impedance IGBT,Inverter
Eon = f (Ra), Eort = f (Ra) Zinan = T (1)
Vee =115V, Ic =25 A, Vce = 300 V
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- Eony ij =125°C
0,7 ------ Eon, Tyj=150°C
— — Eofr, Ty =25°C R
—-— Eorr, Tyj = 125°C R
0,6 | "~ Eor, Tyj=150°C /,'//
0,5 e
- v s gt
— -,
E 04 e 2y L
L — T L] 5
'''''''''' ‘_'_’:7";7’—"—/ N
0,3 e
w
" i 1 23 4 [
0,1 KW 005 015 035 08
tfsl  0,0005 0,005 0,05 0,2
T II0 111
0 2 4 6 8 10 12 14 0,001 0,01 0,1 1 10
Re [Q] t[s]
BINA T AL LENESEE IGBT- 4 2/\—2 (RBSOA)) AERBMEIGBT- 12 /N\—2 (Typical)
reverse bias safe operating area IGBT,Inverter (RBSOA) capacity charcteristic IGBT,Inverter (typical)
le=f (Vce) C= f(Vce)
Vee = +15 V, Reot = 6.8 Q, Ty; = 150°C Vee =0V, T,;=25°C, f= 1MHz
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J— R NREERM IGBT- 1 /N\—4 (#1H) JEE X4 Diode., 1 >/N\—2 ( typical)
gate charge characteristic IGBT,Inverter (typical) forward characteristic of Diode, Inverter (typical)
Vae = f(Qa) Ir =f (V)
lc=25A,T,;=25°C
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switching losses Diode, Inverter (typical) switching losses Diode, Inverter (typical)
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BE#A > E—5 X Diode, 1 /N—42

transient thermal impedance Diode, Inverter

Zingn = f (1)
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NTC-H—ZRA2R H—I AR DEESH
NTC-Thermistor-temperature characteristic (typical)
R=1f(T)
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16,4%0,2 PCB hole pattern
19,4+0,2
28,1£0.,2 —Pin-Grid 3,2mm
—Tolerance of PCB hole pattern 24x
33,8%0.3 o . . .
—Hole specifiaction for contacts see application
note EASY PressFIT
—Diameters of drill @1,15mm
and copper thickness in hole 25-50 um
—[z] recommanded diameter of PCB positioning
guiding holes ©2,8mm
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