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62mm C-Series E21—J)L NL>F/7 4 =)L RAKNY 7 IGBT4 and TX ¥ #—2> NO—)L4 diode &
62mm C-Series module with Trench/Fieldstop IGBT4 and Emitter Controlled 4 diode
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Vees = 1200V
Ic nom = 900A / Icrm = 1800A

Typical Applications

» High power converters
* Motor drives

* UPS systems

» Wind turbines

Electrical Features

» Extended operating temperature Tyjop

* Low Vcesat

* Unbeatable robustness

* Vcesat With positive temperature coefficient

Mechanical Features
¢ 4 kV AC 1min insulation

« CTILBE NS v > T8k ) >4000ED 1 —)L/S Y 4 —« Package with CTI > 400
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* High creepage and clearance distances
* High power density

* Isolated base plate

 Standard housing

Module Label Code

Barcode Code 128 II| || ||||| ||| || Content of the Code Digit
' m Module Serial Number 1- 5
II1|2IS4|56(IJ(§!)|00(IJ!) 03000 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

www.infineon.com

V3.0
2017-03-22



FZ900R12KP4

IGBT-

4 > ]N—2 | IGBT,Inverter
BAEM | Maximum Rated Values

infineon

dLo% IZv2EE

Collector-emitter voltage Ty=25°C Vees 1200 v

EHDCOAL UV 2ER — ore 47

Continuous DC collector current Te =95°C, Tymax = 175°C lc nom 900 A

BYERLE—OLV2ER _

Repetitive peak collector current tp=1ms lerm 1800 A

T—h- IZVRBE—VERE

Gate-emitter peak voltage Vees +-20 v

EKHI4EM / Characteristic Values min. _typ. _max.

dLVZ- IXyv XEEANEE Ilc=900 A, Vee =15V Ty =25°C 1,701 2,05 | V

Collector-emitter saturation voltage lc=900A, Vee =15V T,j=125°C | Vcesat 2,00 \Y
lc=900 A, Vee =15V Ty =150°C 2,10 \

J—hk IZvRBLEVEERE _ _ _opo

Gate threshold voltage lc = 32,0 mA, Vee = Ve, Ty = 25°C Veen | 5,205,80 (6,40 | V

T—hERE _

Gate charge Vee=-15V ... +15V Qe 7,40 uC

HNET — ~NEHR — ope _

Internal gate resistor Ty =25°C Reint 0,9 Q

ALBE _ _opo - - .

Input capacitance f=1MHz, Ty =25°C, Vee =25V, Vee =0 V Cies 56,0 nF

FERE - _ opo _ _

Reverse transfer capacitance f=1MHz, Ty=25°C, Voe =25V, Vee =0 V Cees 2,20 nF

JdLO2 IXy REEHER _ _ .

Collector-emitter cut-off current Vee = 1200V, Vee =0V, Ty = 25°C lees 50 | mA

T—Kh- IZYZBRNIER _ _ _opo

Gate-emitter leakage current Vee =0V, Vee =20V, Tyj = 25°C lees 400 | nA

B—TFAVENEE (FEER) Ic =900 A, Vce = 600 V Ty =25°C ¢ 0,24 us

Turn-on delay time, inductive load Vee =215V T,y =125°C don 0,25 us
Reon = 1,5 Q T,j=150°C 0,26 us

R—2 AL LR (FEEH) I = 900 A, Ve = 600 V T, = 25°C ¢ 0,09 us

Rise time, inductive load Vee =215V Ty =125°C ’ 0,10 us
Reon =1,5Q Ty =150°C 0,11 us

B—2AT7ENEE (FEAN) lc =900 A, Vce =600 V Ty =25°C t 0,61 us

Turn-off delay time, inductive load Vee =15V T, =125°C d off 0,64 us
Reort = 0,9 Q Ty =150°C 0,66 us

R—U AT THREN (FEEH ) lc = 900 A, Vce = 600 V T, = 25°C . 0,14 us

Fall time, inductive load Vee =15V T,j=125°C f 0,17 us
Reort = 0,9 Q Ty =150°C 0,18 us

BR—2VFAARAYFUIEK lc =900 A, Vce =600 V, Ls = 60 nH Ty =25°C 40,0 mJ

Turn-on energy loss per pulse Vee = £15 V, di/dt = 6000 A/us (Ty; = 150°C) T,; = 125°C Eon 55,0 mJ
Reon =1,5Q T,j=150°C 60,0 mJ

R—VATAL Y F I Bk lc = 900 A, Ve = 600 V, Ls = 60 nH T, = 25°C 110 mJ

Turn-off energy loss per pulse Ve = £15 V, du/dt = 3000 V/ps (Ty; = 150°C)T,; = 125°C Eorr 160 mJ
Reot = 0,9 Q Ty =150°C 175 mJ

ERER Vee <15V, Vec =800V I

SC data Vcemax = Vces -Lsce -di/dt tp <10 ps, Ty;=150°C se 3600 A

Tyroray. F-ABRIER " s

Thermal resistance, junction to case IGBTHE ( 132 F V) ) /per IGBT Rinsc 0,0310 K/W

r—2R- BE— R Y oBBMER IGBTES ( 1&FV) ) /per IGBT

Thermal resistance, case to heatsink Apaste = T WI(M-K) /  Agrease = 1 W/(m-K) Rincr 0.0180 KW

BERE _ 0

Temperature under switching conditions Tyop -40 150 c
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Diode, 1 >/N\—# | Diode, Inverter
B AXEM | Maximum Rated Values

E—U#&RUEEE —ope
Repetitive peak reverse voltage Ty =25°C Vraw 1200 v
EHEDCER
Continuous DC forward current Ie 900 A
E—J#&RLUIEER _
Repetitive peak forward current tp=1ms lem 1800 A
E P L Ve=0V,tr = 10 ms, Ty = 125°C et 91000 As
12t - value Vr=0V,tp=10ms, T,; = 150°C 88000 A%s
EKHI4EM / Characteristic Values min. _typ. _max.
JEE IF=900A,Vee =0V Ty =25°C 1901245 V
Forward voltage IF=900 A, Vee=0V Ty=125°C Ve 1,85 \Y
IF=900 A, Vee =0V Ty =150°C 1,80 \
E—oEEEER Ir = 900 A, - die/dt = 6000 A/us (T,=150°C) Ty = 25°C 540 A
Peak reverse recovery current Vg =600 V Tyj=125°C Irm 720 A
Vee=-15V Ty =150°C 750 A
FEEERE Ir =900 A, - dir/dt = 6000 A/ps (Ty=150°C) T,;=25°C 80,0 uC
Recovered charge Vs =600V Ty =125°C Qr 150 uC
Vee=-15V T,j = 150°C 180 uC
WEEER Ir = 900 A, - dir/dt = 6000 A/ps (T,=150°C) Ty = 25°C 40,0 mJ
Reverse recovery energy Vr =600V Ty =125°C Erec 75,0 mJ
Vee=-15V Ty =150°C 85,0 mJ
Ty ar- F—AERIER . " .
Thermal resistance, junction to case /Diode ( 1 &FZV) ) /perdiode Rinsc 0,0560] K/W
T—A- E—RIUOBRIRR /Diode ( 1 Z&FZiV) ) /per diode
Thermal resistance, case to heatsink Apaste = 1 WMK) | Agrease = 1 W/(mM-K) Rincr 0.0220 KW
BER _ o
Temperature under switching conditions Tyop ~40 150 | *°C
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£ 1—)L /| Module

MR FE

Isolation test voltage RMS, f =50 Hz, t= 1 min. Viso 4,0 kv
R—A7L— ME&E Cu

Material of module baseplate

KB G HE G (25 A1, IEC 61140) ALO

Internal isolation basic insulation (class 1, IEC 61140) 28

SRR Eig A% - E— N2> % [ terminal to heatsink 25,0 mm
Creepage distance BI& S & - EA& 5 [ terminal to terminal 19,0

R Bi& S % - E— N2> 9 [ terminal to heatsink 25,0 mm
Clearance E4& 7% - BEG 53 [ terminal to terminal 10,0

HRNZ Y F2TEH Tl > 400

Comperative tracking index

min. typ. max.

RBL A IR A
Stray inductance module Lsce 16 nH
NT—B—3F)- Fy7TEER — &0 . ;
Module lead resistance, terminals - chip | ¢ = 25°C. /A4 ¥ T / per switch Recsee 0.50 mo
RIFRE o
Storage temperature Tstg 40 125 c
B RFFRSHEDETRNILD ) 413 R> M6 ‘
Mounting torque for modul mounting WYBT7VTr—23> /—NC&KBIITAVT M 3,00 6,00 | Nm
Screw M6 - Mounting according to valid application note
FHFRIBMORT NI By HFxRD M4 ‘
Terminal connection torque BYPBTTVT—232 ) —NCKRBIIVTAY 11 ) 20 | Nm
Screw M4 - Mounting according to valid application note M ’ ’
Y413 R> M6 ‘ 25 ) 50 | Nm
WYBT7VTr—23> /—NZ&KBIITAT ’ ’
Screw M6 - Mounting according to valid application note
HE
Weight G 340 9
Datasheet 4 V3.0
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Hh4HE IGBT- 1 > /X\—2A (Typical) HAO45H IGBT- 1 > /\—4A (Typical)
output characteristic IGBT,Inverter (typical) output characteristic IGBT,Inverter (typical)
lc =f(Vce) lc =f(Vce)
Vee=15V Ty =150°C
1800 ‘ ‘ 7 1800 — / 7
1| —Ty=25°C 4 | Vee = 19V
1700 11— _ 1= %25c / J 1700 11— vee=17v /7 /
1600 ||-—= Tu=150"C / Vo 1600 ({77 Ve==15V /
""" GE = /
1500 /,/ 1500 | --— Vee = 11V [}
/ // —-— Ve = 9V / //
1400 / '/ 1400 /
1300 , // 1300
1200 77 1200 p—
1100 / 74 1100
1000 / //,’ 1000
< 900 / i/ = 900
800 /{/ 800
700 5’/ 700
600 / ///// 600
500 / / 500
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200 / 200
V7
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0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 00 05 10 15 20 25 30 35 40 45 50
Ve [V] Vce [V]
{RiEYHE IGBT- 4 2 /N\—4& (Typical) ALY FUTHEKIGBT- 1 2 /\—2A (Typical)
transfer characteristic IGBT,Inverter (typical) switching losses IGBT,Inverter (typical)
le =f(Vee) Eon = f (Ic), Eot = f (Ic)
Vee =20V Vee = 215V, Reon = 1.5 Q, Reorf = 0.9 Q, Vce = 600 V
1800 : ‘ T 400 ‘ ‘ ‘ -
1700 H— ij =25°C ,/ — Eon, ij =125°C ',"
— —Ty=125°C / / — — Eor, Ty = 125°C s
1600 || ——— Tw=150°C / {, 360 | - Eo;, pj = 128:8 7/
offy lvj = .
1500 i !
320 <
1400 / /{/ / /
1300 !
v 280 R
1200 Y
4 v
1100 7 240 i
1000 4 _ -
— ) e
< 900 / E 200 =y
2 / w
i / 160 s
700 /
600 /
120 . 4
500 R4 s
."' ’/,/
400 ///7 80 Ay ==
/ R4 P!
300 / Y =
200 / 40 7 ==
100 2 7 2=
=7 l
0 = 0
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Vee [V] Ic [A]
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ALY FUITEKIGBT- A 2~ /N\—4A (Typical)
switching losses IGBT,Inverter (typical)

BE#HAE—HAIGBT- 1 N—4

transient thermal impedance IGBT,Inverter

Eon = f (Ra), Eoit =  (Ra) Zingc =T (1)
Vee = 15V, Ic =900 A, Vce = 600 V
500 \ \ \ 0,1 T
—— Eon, Ty = 125°C Zvuc : IGBT |
— — Eon, Ty = 125°C Ve
450 [| === Eon, Ty = 150°C ;
------ Eo, Ty = 150°C /
4
7
400 /
7
7 Il
,/ el
350 /" //’
//
300 / _
= /
E 250 7 5 io,m
L V2 B gei S
I s N
200 e
....... ety L —
......... 2/ -
e
150
/ /
/,
/,
7/,
100 Y
/ [
4 i: 1 2 3 4
50 7 r[K/W]: 0,00336 0,02292 0,00285 0,00222
tsl 0,001 003172 0,10724 4,72042
i - T LI 1T
0 1 2 3 4 5 6 7 8 9 0,001 0,01 0,1 1 10
Re [Q] t[s]
BINA T AL LENFEE IGBT- 4 >/\—3 (RBSOA)) EE E4$1 Diode. 1 >/N\—2 ( typical)
reverse bias safe operating area IGBT,Inverter (RBSOA) forward characteristic of Diode, Inverter (typical)
le = f (Vce) I =f (Ve)
Vee =215V, Reor = 0.9 Q, T, = 150°C
2200 ‘ 1800 — T T "
lc, Modul 1700 HH— Ty= 25°C /
1| — = 1c, Chip — —T,=125°C
2000 1600 H——— Tu=150°C /
)/
1
1800 1500 y
1400 y/
1600 1300 y
/I/
1200 7
1400 Vi
1100 F)
1200 '_:l 000 ///;I
< < 900 /
L L /i
1000 800 //,f/
700 7
800 e /
600 Vi
600 500 . //
400 A /
/
400 300 7 //
7,
200 200 S
100 v
0 0 //’/
0 200 400 600 800 1000 1200 1400 0,0 0,2 04 06 0,8 1,0 1,2 1,4 16 1,8 2,0 2,2 24 2,6
Vce [V] Ve[
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A4 Y F 8% Diode, 1 /N\—24 (Typical) A4 Y FJ8% Diode, 1 > /N\—2A (Typical)
switching losses Diode, Inverter (typical) switching losses Diode, Inverter (typical)
Erec=f (IF) Erec=f (RG)
Reon = 1.5 Q, Vce = 600 V Ir =900 A, Vce =600 V
—— Eree, Ty = 125°C = —— Eree, Ty = 125°C
100 || = Eve Tu=150"C Pe 110 || — = Erec. Ty = 150°C
7~
p —
7 e 100
90
. Y
80 90
/ \
,/ 80 \
70 \
/ 70 \
60 / \

E [mJ]
E [mJ]

50

60
// 50 \ N

/ \\

40 / N
/ 40 -~

30 7 ~—
30
/
20 / 20
10 10
0 0
0 200 400 600 800 1000 1200 1400 1600 1800 0 2 4 6 8 10 12 14 16
Ir [A] Re [Q]
BE#HA E—H A Diode, 1 /N\—%
transient thermal impedance Diode, Inverter
Zinac = f (1)
0,1 T T IIT0 \
Zinyc : Diode [
//
= /
g /
=0,01
2 /
N /
i 1 2 3 4 ||
rKW]: 0,001 0,00771 0,04332 0,00442
tfsl: 0,001 0,001 0,0406 3,69297
LTI LTI 11
0,001 0,01 0,1 1 10
t[s]
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[E]3&[X] / Circuit diagram

|

L U DO

INY r—#E | Package outlines
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Trademarks of Infineon Technologies AG

UHVIC™ pulIPM™ uPFC™, AU-ConvertlR™, AURIX™, C166™, CanPAK™, CIPOS™, CIPURSE™, CoolDP™, CoolGaN™, COOLIR™,
CoolMOS™, CoolSET™, CoolSiC™, DAVE™, DI-POL™, DirectFET™, DrBlade™, EasyPIM™, EconoBRIDGE™, EconoDUAL™,
EconoPACK™, EconoPIM™, EiceDRIVER™, eupec™, FCOS™, GaNpowIR™, HEXFET™, HITFET™, HybridPACK™, iMOTION™,
IRAM™ | ISOFACE™, IsoPACK™, LEDrivIR™, LITIX™, MIPAQ™, ModSTACK™, my-d™, NovalithiIC™, OPTIGA™, OptiMOS™,
ORIGA™, PowlRaudio™, PowIRStage™, PrimePACK™, PrimeSTACK™, PROFET™, PRO-SIL™, RASIC™, REAL3™, SmartLEWIS™,
SOLID FLASH™, SPOC™, StronglRFET™, SuplRBuck™, TEMPFET™, TRENCHSTOP™, TriCore™, UHVIC™, XHP™  XMC™

Trademarks updated November 2015

Other Trademarks
All referenced product or service names and trademarks are the property of their respective owners.

Edition 2017-03-22 © 2017 Infineon Technologies AG.
All Rights Reserved.
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Infineon Technologies AG Do you have a question about this document?
81726 Miinchen, Germany Email: erratum@infineon.com
EEERE

ANEICRBESNLEBERE. WHEDEEE, RAFLEBEORIAEEABETINDEDOTED)ELA ( "REORI, ). AXICE

ENE—HI0EG, F51E, ELB—MHME, B&Y / FTLEARRORRICHIZD —LI0ERICEAL, (71 -A>To/0D

glé[_l;ég Lr;ft;;_:#DJ YRZZIKE, E=ZBOANFIEHEOTRENRIEESTN ChIZRST., H5WHBEHEO—LIORIES X
B 57 LN 1= o

TSI, ANBLRHENE—TOERE, SERORARCETIBTRORRBITA 71 ZAVEHRO—IOEAICEL, KX
ELRBENERBEESTIC—INEETZENEN. A, SIVEEEZRERNEFIDEERZHLELTVET,

AXELEENDT—2E, BNHWIREZHLEREEOXAETNRELTLVET., AAUROVRABZAOESHE. LV hs AR
ICBEL TANEICRAT N ERRBEROTEHICOVTOFER., $EFROEMBPAANOEEICTREL TLEE L,

AEm, B, WRESE. SITMBICODVTOFRLVERRE, 1271 ZF20HFYOEXMETHEHAVEDESLEEZYV
( www.infineon.com )
g&EE

BRIMMNEMHCHV, BRICEREBYMENISETNITHEEN G ET, SEHBEHOFMICOVWVTR, 1271 A 0BT OEXRRE
THEVWEDESEZL,

AVT7A_AYDERRKENBELLERAEBL, (V7 A ZAVICLDATORBIEEIDBEERE, (V71 AV ORI,
LZREROBEEELLETOERICETZ —I0/RYN, AENICANEEEZR<BINSH2 —I0ARICEATZICLBFTELL
CEFHITHELILEETV

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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