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HM-AE221—)L NLYFI74—=)ILRANY T IGBT4ETZ Y Z—O NA—-II3 &A1 F— RAE
IHM-A module with Trench/Fieldstop IGBT4 and Emitter Controlled 3 diode

Vces = 1700V
Ic nom = 1200A / lcrm = 2400A

T7Vr—3a > ougetkt Potential Applications
s NAND=a2N—2 + High power converters
« E—5—BXE + Motor drives
cHEEION—Z » Medium voltage converters
- EHREF « Traction drives
cBmAOR—EY + Wind turbines
EXNENY Electrical Features
* Tyjop = 150°C * Tyjop = 150°C
iy VeEsat fNEE * Low Vcesat
- BHEBERRBREX A F—R « Enlarged diode for regenerative operation
FORENTZEBERE T « Extended operating temperature Ty;op
R 41 Mechanical Features
«4kVAC 15 & E * 4 kV AC 1min insulation
s H—TNXIIHAVIMEZBMT BASICR—ATL—K  « AISIiC base plate for increased thermal cycling
capability
cBENIDUY « Standard housing
s BWND—/H—X YA JIIHE + High power and thermal cycling capability
cBWND—FBE « High power density

Module Label Code

Barcode Code 128 ” ||| || Il ||| || ”ll‘""”l“ Content of the Code Digit
Module Serial Number 1- 5
il i - _
00123456000000000000 Module Material Number 6-11
Production Order Number 12-19
DMX - Code
% Datecode (Production Year) 20-21
: Datecode (Production Week) 22-23
Datasheet Please read the Important Notice and Warnings at the end of this document V3.2
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IGBT- 4 2 /\—2% |/ IGBT,Inverter

B AEM / Maximum Rated Values

infineon

dLo% IZv2EE

Collector-emitter voltage Ty=25°C Vees 1700 v
EHEDCOAL Y R EBH Tc = 80°C, Tyjmax = 150°C leoe 1200 A
Continuous DC collector current Tc =25°C, Tyjmax = 150°C I 1700 A
BYEBLE—COLVZER _
Repetitive peak collector current tp=1ms lerm 2400 A
T—hk IZvEBE—JEE
Gate-emitter peak voltage Vees +-20 v
ERH 4S5 / Characteristic Values min. typ. max.
dLVZ- IXyv XEEANEE Ic=1200 A Ty =25°C 1,801220| V
Collector-emitter saturation voltage Vee=15V T,j=125°C | Vcesat 2101260 )| V
Ty =150°C 2201270 V
J—hk IZvRBLEVEERE _ _ _opo
Gate threshold voltage lc = 48,0 mA, Vee = Ve, Ty = 25°C Veen | 5,205,80 (6,40 | V
T—hERE -
Gate charge Vee=-15/15V Qe 12,5 uC
HNET — ~NEHR o oro _
Internal gate resistor Ty =25°C Reint 1,6 Q
ALBE _ _opo - - .
Input capacitance f=1000 kHz, Tyj=25°C, Vee =25V, Vee =0 V Ces 98,0 nF
FERE _ — opo _ _
Reverse transfer capacitance f=1000 kHz, T\,;=25°C,Vce =25V, Vee =0 V Cres 3,15 nF
JdLO2 IXy REEHER _ _ DY
Collector-emitter cut-off current Vee = 1700V, Vee =0V, Ty = 25°C lees 50 | mA
T—hk IZYvEBRIER _ _ _opo
Gate-emitter leakage current Vee =0V, Vee =20V, Tyj = 25°C lees 400 | nA
B—TFAVENEE (FEER) Ic = 1200 A, Vce = 900 V Ty =25°C ¢ 0,80 us
Turn-on delay time, inductive load Vee=-15/15V Ty =125°C don 0,85 us
Reon = 0,68 Q T,j=150°C 0,86 us
R—2 AV LREBME (FEEH) Ic = 1200 A, Ve = 900 V Ty =25°C ‘ 0,19 us
Rise time, inductive load Vee=-15/15V Ty =125°C ’ 0,20 us
Reon = 0,68 Q Ty =150°C 0,20 us
R—VA7ENEYN (FEEH) lc = 1200 A, Ve = 900 V Ty =25°C . 1,40 us
Turn-off delay time, inductive load Vee =-15/15V T, =125°C d off 1,75 us
Reort = 0,8 Q Ty =150°C 1,85 us
R— A7 THRER (FEEH) lc = 1200 A, Vce = 900 V T, = 25°C . 0,28 us
Fall time, inductive load Vee=-15/15V T,j=125°C f 0,48 us
Reorf = 0,8 Q Ty =150°C 0,53 us
BR—2VFAARAYFUIEK lc =1200 A, Vce =900 V, Lo =50 nH T,j=25°C 245 mJ
Turn-on energy loss per pulse Vee =-15/15V, Reon = 0,68 Q T,j=125°C Eon 370 mJ
T,j=150°C 415 mJ
BR—VATALYF I lc = 1200 A, Ve = 900 V, Lo = 50 nH T, =25°C 410 mJ
Turn-off energy loss per pulse Vee=-15/15V, Reorr = 0,8 Q T,j=125°C Eor 510 mJ
Ty =150°C 535 mJ
ERER Vee< 15V, Vec = 1000 V I
SC data Voemax = Vees -Lsce -difdt to< 10 ps, Ty = 150°C sC 4800 A
Tyroray. F-ABRIER " s
Thermal resistance, junction to case IGBT# ( 1%F V) ) /perIGBT Rinic 20,0 |K/kW
T—A E=RNI U UBARIER IGBTEB ( 1 EFZV) ) /perlIGBT R 290 KIKW
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
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Diode, 4 >/\—2% / Diode, Inverter

B AEM / Maximum Rated Values

infineon

E—UBRBRLEE

Repetitive peak reverse voltage Ty =25°C Vraw 1700 v
EHEDCER
Continuous DC forward current Ie 1200 A
E—J#&RLUIEER -
Repetitive peak forward current tp=1ms lem 2400 A
E P L Ve=0V, tp =10 ms, Ty = 125°C et 240 kAZs
12t - value Vr=0V,tp=10ms, T,; = 150°C 210 kA?s
ISP S = 180°
Maximum power dissipation Ty =150°C Pram 1400 kW
BNR—2F VB ,
Minimum turn-on time fon min 10,0 HS
EX M4 / Characteristic Values min. typ. max.
JEEE IF=1200 A, Vee =0V Ty =25°C 1,60 12,00 | V
Forward voltage IF=1200 A, Ve =0V Ty =125°C Ve 1,60 1200 | V
IF=1200 A, Vee =0V T,j=150°C 1,60 12,00 | V
E—J¥EEER Ir = 1200 A, - di/dt = 6000 A/us (T=150°C) T,; = 25°C 1100 A
Peak reverse recovery current Vg =900 V T,j=125°C Irm 1300 A
Vee=-15V T,j=150°C 1350 A
PEEERE Ir = 1200 A, - di/dt = 6000 A/ps (Ty=150°C) Ty = 25°C 290 uC
Recovered charge Vr =900 V T.j=125°C Q- 500 uc
Vee=-15V Ty =150°C 585 uC
FEEEK Ir = 1200 A, - dir/dt = 6000 A/ps (T,=150°C) T, = 25°C 190 mJ
Reverse recovery energy Vr =900V Ty=125°C Erec 330 mJ
Vee=-15V Ty =150°C 390 mJ
Ty ar. FT—ABERIERR . i )
Thermal resistance, junction to case [Diode (( 13F 24 ) / per diode Rinc 32,0 Kikw
T—R- E—RNIUOBBER /Diode ( 1 &FZV) ) /perdiode
Thermal resistance, case to heatsink Apaste = 1 WIM'K) | Agrease = 1 W/(mM-K) Rincr 29,0 K/kW
BIERE _ o
Temperature under switching conditions Tyop 40 150 c
Datasheet 3 V3.2
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£ 1—)L / Module
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HE 15T - =1
Isolation test voltage RMS, f =50 Hz, t= 1 min. Viso 4,0 kv
R—AFL—rWE .
Material of module baseplate AISIC
7 B4 15k HBIESF (25 A1, IEC 61140) AN
Internal isolation basic insulation (class 1, IEC 61140)
JRE R Ei&HE - E— RS> %9 [ terminal to heatsink 15,0 mm
Creepage distance BI& S & - EA& 5 [ terminal to terminal 15,0
Z= R pE Bk Ei&A L - E— KNS 9 [ terminal to heatsink 10,0 mm
Clearance A& S % - BT / terminal to terminal 10,0
HRRNZYF TR
Comperative tracking index CTl > 600
min. typ. max.
T—A E—RIVUBEBRIER /£ 1 —)L / per module R 800 KIKW
Thermal resistance, case to heatsink Apaste = 1 W/(M*K) / Agrease = 1 W/(m-K) et '
RBA ARV A
Stray inductance module Lsce 20 nH
NT—B—=3F)- Fy7TEER — 550 W ;
Module lead resistance, terminals - chip | 1¢ = 25 C IA4¥F | per switch Recsee 0,33 mo
RERE o
Storage temperature Tsg -0 125 1 °C
B RFRZEDHTRILD By HEXRD M6 _
Mounting torque for modul mounting BYBTTVTr—23a> /—NC&BIITA0T M 4,25 5,75 | Nm
Screw M6 - Mounting according to valid application note
FIHFRIFEORTNILY B HFRD M4 ‘
Terminal connection torque BT 7 VTr—>32 /—NC&BIXIDTA2Y 18 - |21 [ Nm
Screw M4 - Mounting according to valid application note M ’ ’
By HERD M8 _ 8.0 ) 10 | Nm
BTV T—>32 /) —NI&KBIXIT142Y ’
Screw M8 - Mounting according to valid application note
=
Weight G 920 9
Datasheet 4 V3.2
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i H 45 IGBT- 1 > /N— & (Typical)

output characteristic IGBT,Inverter (typical)
|c =f (VCE)
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REHME IGBT- 1 > /N — A& (Typical)

transfer characteristic IGBT,Inverter (typical)
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i D45 IGBT- 1 > /N— & (Typical)
output characteristic IGBT,Inverter (typical)

lc =1 (Vce)
T, =150°C
2400 . : i
Vee = 20V /
| — = Vee =15V ,
2200 11— VEE =12V / /,
""" Vee = 10V
2000 || ~~— Vee =9V ,
- \/gg = 8V ’-”"
/ //’
- / / e
1600 / P
/]
//
1400 ; //
—_ /.
<1200 pay
O
] Ji 7
1000 // "-_. ey
I
800 o
VAR
/// S NP I PN S
600 1
i
400 Vi |
é.j o et e
200 5’//

0 ‘
00 05 1,0 15 20 25 30 35 40 45 50
Vee [V]

ALY FTEKIGBT- 4 2 /N\—4Z (Typical)
switching losses IGBT,Inverter (typical)

Eon = f (Ic), Eorf = f (Ic)
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ALY FTEKIGBT- 4 > /\—2Z (Typical) BERAE—HXRIGBT- 4 N—&
switching losses IGBT,Inverter (typical) transient thermal impedance IGBT,Inverter
Eon = (Ra), Eoff = f (Ro) Zingc =T (1)
Vee =+15V, Ic = 1200 A, Vce = 900 V
1400 | | | | 100 T T T .
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BINA T AZEEEESE IGBT- 1 >/V—2 (RBSOA)) TF—RNREHMIGBT- 1 /N —32 (HARH)
reverse bias safe operating area IGBT,Inverter (RBSOA) gate charge characteristic IGBT,Inverter (typical)
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JEE E451 Diode. « >/\—%& ( typical) AA Y F T % Diode. 1> /N\—%Z (Typical)
forward characteristic of Diode, Inverter (typical) switching losses Diode, Inverter (typical)
Ir =f (VE) Erec = f (IF)
Reon = 0.68 Q, Vce = 900 V
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T2 EF4EE Diode. 1> /N—2& (SOA)
safe operation area Diode, Inverter (SOA)
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[E ¥ K] / Circuit diagram
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INY r—2 8L E | Package outlines
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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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