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VCEs =1200V
|c nom = 10A/ |CRM = 20A

Typical Applications
* Auxiliary Inverters

+ Air Conditioning

* Motor Drives

Electrical Features

» Low Switching Losses

* Trench IGBT 4

* Vcesat With positive Temperature Coefficient
* Low Vcesat

Mechanical Features

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

* Solder Contact Technology

* Rugged mounting due to integrated mounting
clamps

Module Label Code
Barcode Code 128 ”

G

0001234560000000

DMX - Code !L'IE-;

i

00000

Content of the Code Digit
Module Serial Number 1- 5
Module Material Number 6-11
Production Order Number 12-19
Datecode (Production Year) 20 - 21
Datecode (Production Week) 22-23
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IGBT-
BAE | Maximum Rated Values

4 > /N\—24 | IGBT,Inverter

HE5—R

Preliminary Data

dL 2% IZvXHEEBRE _oro

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

E#HEDCOL Y 2B Te = 100°C, Tyjmax = 175°C 16 nom 10 A

Continuous DC collector current Tc=25°C, Tyymax = 175°C I 20 A

BYBRLE—VIOLVXER -

Repetitive peak collector current tp=1ms lcru 20 A

h—ZJLEX _ oo N

Total power dissipation Te = 25°C, Tymax =175 Puor 105 w

J—hk IZvEBE—JERE

Gate-emitter peak voltage Vees +-20 v

EKHI4EME / Characteristic Values min. typ. max.

dLY% ISy AEBNEE lc=10 A, Vee = 15 V T, = 25°C 1,85 225 | V

Collector-emitter saturation voltage lc=10A,Vee =15V Ty=125°C | Vcesat 2,15 \Y
lc=10 A, Vee = 15V T, = 150°C 2,25 Vv

JF—h- IZvEELEVMEERE _ _ _ oro

Gate threshold voltage lc = 0,30 mA, Vce = Veg, Ty =25°C VeEth 52 | 58 | 64 \

J—NERE -

Gate charge Ve =-15 V... +15V Qe 0,09 ucC

HNET — ~NEHR _ oo _

Internal gate resistor Ty =25°C Raint 0.0 Q

ANBE _ _ oro _ _ _

Input capacitance f=1MHz, Ty =25°C, Vee =25V, Vee = 0 V Cies 0,60 nF

RS & f=1MHz, T,;=25°C,Vce =25V, Vee =0V C 0,024 nF

Reverse transfer capacitance g » Vel » Ve res '

JdLI%- IXv 2EEMER - - — oro

Collector-emitter cut-off current Vee = 1200V, Vee =0V, Ty = 25°C lces 1.0 | mA

TF—hk IZVvEBERIER _ _ _ops

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

R—VAVENKRE (FEEH) lc = 10 A, Ve = 600 V T, =25°C ) 0,045 us

Turn-on delay time, inductive load Vee =+15V Ty = 125°C don 0,045 us
Rgon =47 Q Ty =150°C 0,045 us

A=A EREE (FEANT) lc=10 A, Vce =600 V Ty =25°C t 0,044 us

Rise time, inductive load Vee =15V T,j=125°C ! 0,061 us
Reon =47 Q Ty =150°C 0,063 us

B—2AT7ENEBE (FEAW) lc=10 A, Vce =600 V Ty =25°C t 0,18 us

Turn-off delay time, inductive load Vee=#15V Ty =125°C d off 0,245 us
Reoft = 47 Q T,j=150°C 0,275 us

R—2 A7 THREE (FEEH) lc =10 A, Vce = 600 V T, =25°C ¢ 0,165 us

Fall time, inductive load Vee =115V Ty =125°C f 0,215 us
Reotf = 47 Q T,j = 150°C 0,225 us

BR—VA VALY F UL lc =10 A, Ve = 600 V, Ls = 50 nH T, = 25°C 0,90 mJ

Turn-on energy loss per pulse Vee = £15 V, di/dt = 500 A/us (Ty; = 150°C) T,;=125°C Eon 1,35 mJ
Rgon =47 Q Ty =150°C 1,55 mJ

BR—2ATAAYFIEK lc=10A, Vce =600V, Ls =50 nH Ty =25°C 0,55 mJ

Turn-off energy loss per pulse Vee = +15V, du/dt = 3500 V/us (T,; = 150°C)Ty; = 125°C Eort 0,80 mJ
Reoft = 47 Q Ty =150°C 0,87 mJ

ERER Vee <15V, Vcc = 800 V |

SC data Veemax = Vees -Lsce -di/dt tp< 10 s, Ty = 150°C s¢ 35 A

Ty ar- T-AERIER " s

Therma resisiance, Junction to sase IGBTES ( 1&FV) ) /per IGBT Rinc 1,25 | 1,40 | K/W

T—R- E—=NIUOBEBER IGBTEB ( 1&FH"Y) ) /perIGBT R 115 KW

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

BERE , o

Temperature under switching conditions Tuyop -40 150 ¢
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Diode., 4 >2/\—% | Diode, Inverter

BAE | Maximum Rated Values

HE5—R

Preliminary Data

E—UBRLULEERE _ oo

Repetitive peak reverse voltage Ty=25°C Vrru 1200 v

E#DCEF | 10 A

Continuous DC forward current F

E—J#&RLUIEER _

Repetitive peak forward current tp=1ms Irmw 20 A

ER_EBEE Vr=0V,tp=10ms, T,; = 125°C 2t 16,0 A%s

12t - value VrR=0V,tp=10ms, T,; = 150°C 14,0 A%s

EKAIFE / Characteristic Values min. typ. max.

JEEE IF=10A,Vee=0V Ty =25°C 1,751 225 | V

Forward voltage IF=10A,Vee =0V T,j=125°C Ve 1,75 \Y
IF=10A,Vee =0V T,j=150°C 1,75 \

E— o EEEER Ir = 10 A, - dir/dt = 500 A/ps (Ty=150°C) T = 25°C 12,0 A

Peak reverse recovery current Vs =600V Ty =125°C Irm 10,0 A
Vee=-15V Ty =150°C 8,00 A

PEEERE Ir = 10 A, - die/dt = 500 A/s (Ty=150°C) Ty = 25°C 0,90 uc

Recovered charge Vs =600 V T,j=125°C Qr 1,70 ucC
Vee =15V T, = 150°C 1.90 uc

B EEEL I = 10 A, - dig/dt = 500 Alys (Ty=150°C) Ty = 25°C 0,24 mJ

Reverse recovery energy Vg =600 V Ty =125°C Erec 0,52 mJ
Vee=-15V Ty =150°C 0,59 mJ

TyroTar- F—ABBER . w .

Thermal resistance, junction to case /Diode ( 1 &FZV) ) /perdiode Rinsc 1,75 | 1,90 | KIW

T—R E—RNITUOBBER /Diode ( 1 &FZV) ) /perdiode R 130 KW

Thermal resistance, case to heatsink Apaste = 1T WI(M'K) /| Agrease = 1 W/(M*K) theH ’

BERE _ o

Temperature under switching conditions Tuop 40 150 c

Diode. 2% / Diode, Rectifier

B AEH /| Maximum Rated Values

E—U#&RUEEE _ opo

Repetitive peak reverse voltage Ty =25°C Vrew 1600 v

BAREMIEE T/ chip _ ane

Maximum RMS forward current per chip Te=80°C Ierwisu 30 A

BEREDOZARMNER — ane

Maximum RMS current at rectifier output Tc=80°C Irwis 30 A

H—TBEH t,= 10 ms, Ty = 25°C | 300 A

Surge forward current t, =10 ms, Ty = 150°C FsM 245 A

ER_EBEE t,=10ms, T,; = 25°C 2t 450 A%s

12t - value t,=10ms, T,; = 150°C 300 A%s

EKAIFE / Characteristic Values min. typ. max.

JEEE o o _

Forward voltage Tij=150°C, Ir =10 A Ve 0,80 \%

BB T, = 150°C, Vg = 1600 V | 1,00 mA

Reverse current v YR R ’

v ary. F—ABBRERR . slg .

Thermal resistance, junction to case /Diode ( 1 Z&FZiV) ) /per diode Rinsc 1,20 | 1,35 | KIW

T—A E—RNIUUBBIER /Diode ( 1 &EFZV) ) /perdiode R 115 K/W

Thermal resistance, case to heatsink Apaste = 1 W/(M-K) [ Agrease = 1 W/(m-K) e '

BER _ o

Temperature under switching conditions Tyop ~40 150 | *C
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NTC-—= A A /| NTC-Thermistor
EX A4S | Characteristic Values

gETF—H

Preliminary Data

min.  typ. max.
ERIEHE _ oo
Rated resistance Tc=25°C Ros 5,00 kQ
R100MDRZ= _ o -
Deviation of R100 Tc =100°C, Rio0 = 493 Q AR/R -5 5 %
Bx — oo
Power dissipation Te=25°C Pa2s 20,0 | mW
E:\,Ea%le R2 = Ros exp [B2siso(1/T2 - 1/(298,15 K))] Bos/so 3375 K
B-E¥ R2 = Ras exp [Basiso(1/T2 - 1/(298,15 K))] B 3411 K
B-value 2 25 €XP |B2s/80 2 ) 25/80
B-EH R2 =Rz exp [B (1/T2 - 1/(298,15 K))] B 3433 K
B-value 2 25 €XP |B25/100 2 , 25/100
BYAETTVTr—>3a> /—NC&B 5K
Specification according to the valid application note.
£ 1—)l / Module
HE 15T - =1 mi
Isolation test voltage RMS, f =50 Hz, t = 1 min Viso 2,5 kv
BB A 15 B &% (V5 A1, IEC 61140) ALO
Internal isolation basic insulation (class 1, IEC 61140) 2-3
JRTEIRE B Ei&H%E - BE— N> 9 [ terminal to heatsink 11,5 mm
Creepage distance A& S % - BE& 7% [ terminal to terminal 6,3
R R R Ei&FE - E— N2 20 [ terminal to heatsink 10,0 mm
Clearance BI& S % - B [ terminal to terminal 5,0
ATy FTEHR
Comperative tracking index cTi > 200
min. _typ. max.

AT OBV A
Stray inductance module Lsce 30 nH
ND—2—ZF)- Fv7TEER _ oo “ . Receer 8,00
Module lead resistance, terminals - chip To =25°C, /A1 ¥ F / per switch Raa+cc 6,00 mQ
BRIy U aVERE A N—=&, TL—FF3 v /\— /inverter, 175 | °c
Maximum junction temperature brake-chopper Tj max 150 | °C

BB / rectifier
BERE A4 N—=&, TL—FF3 Y /¥N— /inverter, 40 150 | °c
Temperature under switching conditions brake-chopper Tvjop 40 150 | °C

BRER / rectifier
RERE .
Storage temperature Tsig -40 125 c
Anpresskraft fur mech. Bef. pro Feder
mountig force per clamp F 20 B 50 N
B2
Weight G 24 9

Der Strom im Dauerbetrieb ist auf 30A effektiv pro Anschlusspin begrenzt.
The current under continuous operation is limited to 30A rms per connector pin.

prepared by: DK date of publication: 2013-10-03
approved by: MB revision: 2.4




TOZHINA>2 T #X—=,3> | Technical Information

FP10R12W1T4_B3

IGBT-E> 21—l
IGBT-modules

infineon

HAh¥HE IGBT- A ~/N\—2A (Typical)
output characteristic IGBT,Inverter (typical)
Ic =f (Vce)

Vee=15V
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{EERM IGBT- 1 >~ /N\—4& (Typical)
transfer characteristic IGBT,Inverter(typical)
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Preliminary Data
HH45% IGBT- 1 2~ /N\—4A (Typical)

output characteristic IGBT,Inverter (typical)
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AAYFUJE%K IGBT- 4 2 /N\—4& (Typical)
switching losses IGBT,Inverter (typical)

Eon = f (|c), Eoff = f (|c)

Vee = +15 V, Reon = 47 Q, Reoff = 47 Q, Vce =600 V
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ALY FTE% IGBT- 4 ~/N\—2 (Typical) BiE#HA O E—AVA IGBT- 41 2/N\—4
switching losses IGBT,Inverter (typical) transient thermal impedance IGBT,Inverter
Eon = f (Ra), Eort = f (Ra) Zinan = T (1)
Vee =+15V, Ic =10 A, Vce = 600 V
6:0 | I I | 10 L T 1 [ TITTT |
—— Eon, Ty = 125°C , | — Zvwn 1 1GBT|
5s5 11 - - Eony ij =150°C .
------ Eor, Tyj = 125°C Lo
5,0 {{— — Eor, Tyj=150°C 4
45
40 - LT
3,5 — s
) .7
E 30 ot S
w . z
2,5 Ry N
2,0 T
1,5 -
1,0 T T T T T T T T T e T s e T = i 1 2 3 4 H-HH
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BINA T ALELEEFEFIGBT- 14> /N\—4 (RBSOA)) JEEXE451 Diode, 1 > /X\—%A ( typical)
reverse bias safe operating area IGBT,Inverter (RBSOA) forward characteristic of Diode, Inverter (typical)
le=f (VCE) lp=f (VF)
Vee = #15V, Reot = 47 Q, ij =150°C
22 T I 18 1 K
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AA Y FJiE% Diode, 1 /N\—2A (Typical)
switching losses Diode, Inverter (typical)

Erec = f (IF)
Reon = 47 Q, Vce =600V

gETF—H

Preliminary Data

A4 Y F 8% Diode. 1 /\—2 (Typical)
switching losses Diode, Inverter (typical)

Erec = f (RG)
IF=10A, Vce =600 V
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forward characteristic of Diode, Rectifier (typical)
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NTC-H—Z AR H—I AR DORERFMH

NTC-Thermistor-temperature characteristic (typical)

R=f(T)
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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.
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