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62mm C-Series E21—J)l @ERNL>F/7 14 —)L RAKY 7 IGBT4and TZ v #—11> hO—JLHE diode &
62mm C-Series module with fast Trench/Fieldstop IGBT4 and Emitter Controlled HE diode

¥ EF—4 | Preliminary Data

Veces = 1200V
Ic nom = 450A / Icrm = 900A

Typical Appearance

—fRIs Typical Applications

cBRABAAYTFUIOT S IVT—3 * High Frequency Switching Application

c NAND=O2NN—2& « High Power Converters
N—=F=TS)r—3a * Solar Applications

* UPST AT A + UPS Systems

ERAEYE Electrical Features

@& h/iDCUUE * Increased DC link Voltage

« Tyop = 150°C ¢ Tujop = 150°C

« NL2F IGBT 4 * Trench IGBT 4

B RS Mechanical Features

*4kVAC1 HEME + 4 kV AC 1min Insulation

s CTIMLB NS v F 2 T188 ) >4000FEZ 12— )L /Ny 7 —« Package with CTI > 400

s RVGE/ZBER » High Creepage and Clearance Distances

cHEBENTER—ATL—hN * Isolated Base Plate

 AR—ATL— K * Copper Base Plate

+ ROHSX/S * RoHS compliant

c BENTT Y + Standard Housing

Module Label Code

Barcode Code 128 II| || i ||| || Content of the Code Digit
m Module Serial Number 1- 5
II1|234|56(I)(!(I)IOO(!!) Module Material Number 6-11
DMX - Code Production Order Number 12-19
HE r _".1:_': Datecode (Production Year) 20-21
: Datecode (Production Week) 22-23
prepared by: MK date of publication: 2014-03-07

approved by: JDB revision: 2.0 UL approved (E83335)
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IGBT-
BXTEH / Maximum Rated Values

4 >~ )N\—2% | IGBT,Inverter

TEF— R

Preliminary Data

dLo&- TIZVvZHEERE _ 950

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

EﬁDC] I./7 g %ﬁi TC = 100°C, TV] max = 175°C |C nom 450 A

Continuous DC collector current Tc =25°C, Tvjmax = 175°C Ic 520 A

BYBRLE—VOLIXER -

Repetitive peak collector current te=1ms loru 900 A

b—&JEX _ 950 _ o

Total power dissipation Te=25°C, Tymax = 175°C Prot 2400 w

=k IZvREE—-OER

Gate-emitter peak voltage Vees +/-20 v

BRAV4SE / Characteristic Values min. typ. max.

dLo&- T2y RHEANEE lc =450 A, Vee =15V Ty =25°C 1,75 215 | V

Collector-emitter saturation voltage lc=450 A, Vee =15V Tvj=125°C | VcEsat 2,00 \Y
lc =450 A, Vee =15V Ty =150°C 2,05 \

TF—bk- IZVRELENVEERE _ - _ ope

Gate threshold voltage lo=17,0 mA, Vee = Veg, Ty = 25°C Veen | 52 | 58 | 64 | V

T—rEREE -

Gate charge Vee=-15V ... +15V Qe 3,70 pcC

AR — MEFR = oo .

Internal gate resistor Ty=25°C Raint 1.9 Q

ANE R f=1MHz, Ty=25°C,Vce=25V, Vee=0V Ci 28,0 nF

Input capacitance v » VCE ) VeE es '

FEEE _ _ o50 - -

Reverse transfor capacitance f=1MHz, Ty=25°C,Vce=25V, Vee=0V Cres 1,10 nF

JLOR- TXZYREEWHER _ _ — oro

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

T—hk IZVABERIER - = = 250

Gato-omitter loakage current Vee=0V,Vee=20V, Tyy=25°C laes 400 | nA

R—VAVENERE (FEAH) Ic = 450 A, Vce = 600 V T, =25°C ; 0,20 us

Turn-on delay time, inductive load Vee =15V Tyj=125°C don 0,25 us
Reon = 1,0 Q Ty =150°C 0,27 Ms

R—AVERER (BFEEHE) lc =450 A, Vce = 600 V Ty=25°C ¢ 0,045 ps

Rise time, inductive load Vee=115V Ty =125°C r 0,05 Ms
Reon = 1,0 Q Ty =150°C 0,055 Us

R—2ATENERE (FEAH) Ic = 450 A, Vce = 600 V T, =25°C ; 0,50 us

Turn-off delay time, inductive load Vee =115V Ty =125°C doft 0,60 Ms
Reoff = 1,0 Q Ty =150°C 0,62 Ms

R—2 A7 THRER (FEEH) Ic = 450 A, Vce = 600 V Ty = 25°C ; 0,10 s

Fall time, inductive load Vee=%15V Ty =125°C f 0,16 Ms
Reofi = 1,0 Q Ty =150°C 0,18 Us

BR—2ADAAYFUIREK Ic = 450 A, Vce = 600 V, Ls = 30 nH Ty =25°C 19,0 mJ

Turn-on energy loss per pulse Vee = 215V, di/dt = 9000 A/us (Ty; = 150°C) Tyj = 125°C Eon 30,0 mJ
Reon = 1,0 Q Ty =150°C 36,0 mJ

BR—2ATAAYFUIREK lc = 450 A, Vce = 600 V, Ls = 30 nH Ty = 25°C 33,0 mJ

Turn-off energy loss per pulse Ve = 215V, du/dt = 4000 V/ps (Ty; = 150°C) Ty = 125°C = 50,0 mJ
Reori = 1,0 Q Ty =150°C 56,0 mJ

BEER Vee €15V, Vec =800V I

SC data Veemax = Vees -Lsce -difdt tp <10 s, Ty = 150°C se 1800 A

TSYyaz. T—ABBER - sl

Thermal resistance, junction to case IGBTHE ( 1R FHY ) /per IGBT Rihic 0,062 | KW

T—A- E—=rI O UOBBER IGBTHEF ( 1 & ¥4 ) /perIGBT R 0.031 K/W

Thermal resistance, case to heatsink Apaste = 1T WI(M-K) 7 Agrease = 1 W/(m-K) theH ’

BERE _ o

Temperature under switching conditions Tyop -40 150 c
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Diode, 4 >2/\—# I Diode, Inverter

BXTEH / Maximum Rated Values

TEF— R

Preliminary Data

E—UBRULEEE _ 950
Repetitive peak reverse voltage Ty=25°C VRm 1200 v
E#HDCER
Continuous DC forward current Ir 450 A
E—U#8RLIEER -
Repetitive peak forward current te=1ms Irrm 900 A
EFR_EREE VrR=0V,tp=10ms, Tyj= 125°C 2t 34000 A
12t - value Vr=0V,tr=10ms, Ty = 150°C 32000 A
E KA1 / Characteristic Values min. typ. max.
JEEE lF=450 A, Vee =0 V Ty =25°C 1,70 | 225 | V
Forward voltage IF=450 A, Vee =0V Ty =125°C VE 1,75 \
lF=450 A, Vee =0 V Ty =150°C 1,75 \
F—OXEEER IF = 450 A, - dir/dt = 9000 A/us (Ty=150°C) Tyj=25°C 490 A
Peak reverse recovery current Vr =600V Ty =125°C Irm 550 A
Vee=-15V Ty =150°C 560 A
PEEEEE Ir = 450 A, - die/dt = 9000 A/us (Ty=150°C) Ty =25°C 44,0 uC
Recovered charge Vr =600V Ty =125°C Qr 80,0 uc
Vee=-15V Ty =150°C 90,0 uC
EEEE% IF = 450 A, - dir/dt = 9000 A/us (Ty=150°C) Tyj=25°C 19,0 mJ
Reverse recovery energy Vg =600V Tyj=125°C Erec 35,0 mJ
Vee=-15V Ty =150°C 39,0 mJ
v oAy m—AMBER . . .
Thermal resistance, junction to case /Diode ( 13%F24) ) /per diode Rinic 0.11 | KW
T—A E—rIUOBRER /Diode ( 1 &F3H+) ) /per diode
Thermal resistance, case to heatsink Apaste = 1 WI(M-K) /7 Agrease = 1 W/(m-K) Runcri 0,055 KW
BERE o
Temperature under switching conditions Tyop -40 150 | °C
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231 —)l / Module

TEET—R

Preliminary Data

HE T FE - - ;
Isolation test voltage RMS, f =50 Hz, t = 1 min. Viso 4,0 kv
R—=A7L—h~HE&E cu
Material of module baseplate
AERHE HEEEZ (72 A1, IEC 61140) ALO
Internal isolation basic insulation (class 1, IEC 61140) 23
A TR EETE - E— 229 [ terminal to heatsink 29,0 mm
Creepage distance EHE 75, - B #E L [ terminal to terminal 23,0
7t e R B EETE - E— RS2 % [ terminal to heatsink 23,0 mm
Clearance EAE T3 - B 5% [ terminal to terminal 11,0
= ot~
MBI b Z 9% 2 FiEM cTl > 400
Comperative tracking index
min. _ typ. max.
T—A E—rIUOBRER /EZ 1 —)L/ per module R 001 KW
Thermal resistance, case to heatsink Apaste = 1 W/(M-K) / Agrease = 1 W/(m-K) theH ’
ALA RO R VA
Stray inductance module Lsce 20 nH
NIT—R—ZF)L- FYTHER — oo . : e
Module lead resistance, terminals - chip Te =25°C, JAA ¥ F / per switch Recee 0,70 mQ
RERE o
Storage temperature T -40 125 c
WY FRIFEDNLTRILY ) %S M6
Mounting torque for modul mounting BYATSVT5r—2a> /= kDI TUTAYT M 300| - |600(|Nm
Screw M6 - Mounting according to valid application note
FWRFRIFBOAGTSILY ) %S M6
Terminal connection torque BYARTFIIVr—23a> /—MNIKDIIDITFa4Y M 25 - 50 | Nm
Screw M6 - Mounting according to valid application note
EE
Waight G 340 9
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Preliminary Data
HAHEH IGBT- 4 > /N\—2 (Typical) HAHEH% IGBT- 4 2 /X—% (Typical)
output characteristic IGBT,Inverter (typical) output characteristic IGBT,Inverter (typical)
lc = f (Vce) lc =f (VcE)
Vee=15V Ty =150°C
900 T I 7 900 r T T -
’ A /
— T;=25°C j Vee =19V //I /
--- Ty=125°C ’ --- Ve=17V s /
800 H...... Ty = 150°C 800 ... Vee = 15V , :
X — = Ve =13V R /
s 1= Vee=11V S/
700 K 700 H .. Vee = OV KW
’ ."' I’ ," /
600 600 Carimna —= ]
‘i II S/ .1 -~
/',:" ’ g g
500 500 A
— 7, — 1 ': /
< S < N / /'
) /1 o YA
400 4t 400 -
/f" II: ,/
P i/
7 1 B
300 ;;f' 300 '/ 7 —1-
Py e
! .
200 7d 200
/
100 g 100
0 s 0 —
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
Vee [V] Vee [V]
FEEE IGBT- 1 2 /N—2& (Typical) A4 Y FJEKIGBT- 1 2 /S—2% (Typical)

transfer characteristic IGBT,Inverter (typical)
lc =f (VeE)
Vee=20V

900 . I
— T, =25°C
--- Ty=125°C

800 1------ 1, = 150°C
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switching losses IGBT,Inverter (typical)
Eon=f (|C), Eoff = f (|C)
Vee=215V, Reon =1 Q, Reor =1 Q, Vce = 600 V

120 . : I
—— Eon, Ty = 125°C
- - Eor, Ty=125°C
------ Eon, Tyj = 150°C 7
100 H{— — Eor, Ty = 150°C
A .
VA A
s
80 A ¥
// ,r . R
= ,
E 60 -
u v /
q /’, ,""
il
40 i e
/.1 //
20 s
0
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Preliminary Data
AAYFUTEREKIGBT- A 2 /N—23 (Typical) BE#AE—RX A IGBT- 12 1N—%
switching losses IGBT,Inverter (typical) transient thermal impedance IGBT,Inverter
Eon = f (Re), Eoft = f (Ra) Zinsc = f (1)
Vee =215V, Ic = 450 A, Vce = 600 V
220 1 1 1 1 0,1 | I 1
—— Eon, Ty= 125°C —— Zunuc : IGBT |
200 H--- Eor, Tyy=125°C - =
------ Eon, Tvj= 150°C
180 J]— = Eot. Ty = 150°C i / Y’
160
140
= 120 - g
£ =001
w 100 &
/
80 y /
60 R A w————— e WA PE
40 .
i 1 2 3 4 T
r[KAW]: 0,00372 0,02046 0,01984 0,01798
20 T[s] 0,01 0,02 0,05 0,1
) [T LT (1]
0 1 2 3 4 5 6 7 8 9 10 0,001 0,01 0,1 1 10
Ra [€Q] t[s]
BINAT ARLEFES IGBT- 1 >/S—5 (RBSOA)) IEEE451E Diode. 1 >/N\—2X ( typical)
reverse bias safe operating area IGBT,Inverter (RBSOA) forward characteristic of Diode, Inverter (typical)
lc =f (Vce) Ie=f (VF)
Vee =215V, Rer =1 Q, Tyy= 150°C
1000 T I 900 T T T 7
— Ic, Modul — T4=25°C o
900 H™ ~~ I, Chip 810H ™~~~ TVJ= 125°C ,f"
------ Ty = 150°C / f,:
g
800 720 7
I;"
700 630 i
/'I"I'
600 540 '
I
¢
< 500 < 450 Al
o = //
400 360
II
,;I
300 270 —
200 k 180 A
100 90
0 0 <t
0 200 400 600 800 1000 1200 1400 00 02 04 06 08 10 1,2 14 16 18 20 22 24
Vee [V] FIV]
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A Y F U 185% Diode. 1 ~/N\—2% (Typical)

switching losses Diode, Inverter (typical)

Erec=f (|F)
Reon =1 .Q, Vce =600V

55 I I I
—— Erec, Tyj= 125°C

5 H--- Erec, TV] =150°C

45

40 =

35 7

30

E [mJ]

25 7

20 -

0

0 100 200 300 400 500 600 700 800 900

IF [A]

BE#MA 2 E—H X Diode, 12 N—&

transient thermal impedance Diode, Inverter

Zinic =f ()
1 1 1 L L 1TILI] 1
H— Znic : Diode |
0,1 -
=
2
Q
N
0,01 .
yi
/
ic 1 2 3 4 1T
rIKMW] 0,0066 0,0363 0,0352 0,0319 |||
o[s] 001 002 005 041
o T T LI 1T
" 0,001 0,01 0,1 1

t [s]

10

TEET—R

Preliminary Data

A v FJ 8% Diode. 1 > /N—4& (Typical)
switching losses Diode, Inverter (typical)
Erec=f (RG)

Ir =450 A, Vce =600 V

50 I I 1 1
—— Erec, Ty = 125°C

45 H" ~- Erec, TV] =150°C

40

35

30 B

25 *

E [mJ]

20 I

prepared by: MK

date of publication: 2014-03-07

approved by: JDB

revision: 2.0

10




TOZhINA> 7 #X—=3 2 | Technical Information

FF450R12KE4_E

IGBT-E> 21—l
|IGBT-modules

(infineon

B #&K] / circuit_diagram_h

1

eadline

EET—X
Preliminary Data

WV

v

INY T—8BE | package outlines

Mounting depth min.7 )

(Einsfeckfiefe min /

(Mounting depth max.10)
Einschraubtiefe max.10
\ \ |
(L T 1 [T
o b EUPEC BT WL o | [=
| S Fo ol S
o — U 0RO O AR I - H
80:0.7
B 13.25
- 1L 1L 1L Stecker DINLG2LL-A2.8-05-BZ
- j
. @[ [ Lx
5 N y 3 | &
= i
I— I ’\é N S
- = e e - 23|
— — — mlﬁ T
L ()
i Ino.dag] N N
3x 7 [N v
5 “
g 93 V '
106.L .
i_[03[g]
FreimaDtoleranzen General tolerance
nach 1502768 mH ISO072768 mH rort
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Preliminary Data
CORRRIE, BKETSEREBVWETOT, EXR T —BPIREHEZ ATV IEXOPEBVET,

COREZRE. BKETSERERYFTIOT, ERRTF—FL—bCEREATVREXNOYPEEYET,

FARK
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E
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Terms & Conditions of usage

The data contained in this product data sheet is exclusively intended for technically trained staff. You and your technical departments will
have to evaluate the suitability of the product for the intended application and the completeness of the product data with respect to such
application.

This product data sheet is describing the characteristics of this product for which a warranty is granted. Any such warranty is granted
exclusively pursuant the terms and conditions of the supply agreement. There will be no guarantee of any kind for the product and its
characteristics. The information in the valid application- and assembly notes of the module must be considered.

Should you require product information in excess of the data given in this product data sheet or which concerns the specific application of
our product, please contact the sales office, which is responsible for you ( see www.infineon.com ). For those that are specifically
interested we may provide application notes.

Due to technical requirements our product may contain dangerous substances. For information on the types in question please contact the
sales office, which is responsible for you.

Should you intend to use the Product in aviation applications, in health or live endangering or life support applications, please notify. Please
note, that for any such applications we urgently recommend

- to perform joint Risk and Quality Assessments;

- the conclusion of Quality Agreements;

- to establish joint measures of an ongoing product survey, and that we may make delivery depended on

the realization of any such measures.

If and to the extent necessary, please forward equivalent notices to your customers.

Changes of this product data sheet are reserved.

prepared by: MK date of publication: 2014-03-07
approved by: JDB revision: 2.0
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