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1200V 50A ECPIM 3A IGBT Module

Features
e  Trench Field Stop technology
e  [ow saturation voltage
e  10us Short Circuit current
e  Low turn-off losses
e  Positive temperature coefficient

Applications
e  AC Motor Drives
e  Motion / Servo Drives
e Inverter and Power supplies

B Absolute Maximum Ratings 7= 25°C unless otherwise noted

ECPIM 3A

Item Symbol Parameter Conditions Value Units

VRRM Repetitive Peak Reverse Voltage 1800 v

Diode IEaY Forward Current per Diode @Tj=150"C, Tc=80"C 50 A

Rectifier IESM Surge Forward Current (Chip level) @ P = 10 ms, half sine wave G600 A

Izt 12t - Value (Chip level) @ tP =10 ms, half sine wave 512 A28

T Operating Junction Temperature *(1) - -A0 ~ 150 °C

VCES Collector-Emitter Breakdown Voltage - 1200 v

VEES Gate-Emitter Peak Voltage - + 20 A"

IGBT Ic DC Collector Current @T|=150"°C, Tc=80"°C 50 A

Inverter

@Tj=150°C, TCc=25°C 100 A

lem Repetitive Peak Forward Current tp = 1ms 100 A

PD Maximum Power Dissipation @T=175"C, Tc=80°C 720 W

T Operating Junction Temperature *(2) - =40 ~ 150 “C

VERM Repetitive Peak Reverse Voltage - 1200 v

IF DC Forward Current @ T)=150 *C,Tc = 80 *C 50 A

IrE.ir:i:r IFRM Repetitive Peak Forward Current @w=1ms 100 A
2t @ Tj= 125 °C, t = 10ms V=0V 512 AS

T Operating Junction Temperature *(1) - -A0 ~ 150 °C

VCES Collector-Emitter Breakdown Voltage - 1200 v

VEES Gate-Emitter Peak Voltage - + 20 A"

e DC Collector Current @T/=150°C, TC=80°C a5 A

peeT lepulse Repelitive Peak Collector Current @tF=1ms 70 A

FD Maximum Power Dissipation @Tj=150"C,TC=25"C 170 W

T Operating Junction Temperature *(2) - -40 ~ 180 Ee

VERM Repetitive Peak Reverse Voltage - 1200 v

IF DC Forward Current @ Tj=150"°C, TC=80"C 30 A

prode IFRM Repetitive Peak Forward Current @tP=1Tms 60 A
12t @ Tj= 125 °C, t = 10ms,Ve=0V 480 AlS

T Operating Junction Temperature *(1) - =40 ~ 150 “C

Tstg Storage Temperature - -40~125 ‘C

Module Visa Isolation Voltage @ AC 1minute 2500 v

W Weight - 30 g
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IGBT, Inverter i¥iZE5%

Maximum Rated Values(Tc=25C unless otherwise specified)

EEH - EFHEEE - nes,

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

EEEelERER P -

Continuous DC collector current T =85°C, Tyma = 175°C le ram 50 A

el EEHEER -

Repetitive peak collector current =1ms I 110 A

EnhEifie = 7E" = {75

Tetal power dissipation Tc = 25°C, Tyma = 175°C Piat 280 w

i - AFERESRE

Gate-emitter peak voltage Woes +-20 v

$51E{H / Characteristic Values min.  typ. max.

Wil - R EEEASRE le=50A V=15 W Ty=25°C 165195 V

Collector-emitter saturation voltage lc=50A Vee=15Y Ty=175"C | Voesa 1,85 1T

R - - -

Gate thrashold voltage lz=7.40 MA, Ve = Vae, Ty = 25°C Vaem | 5.0 68 | V

R -

Gate charge Voe=-15V _+15V Qc 104 nC

FIERER R s iR -

Intemal gate resistor Ty=25C R 100 =

MARE - . - -

Input capacitance f=1MHz T, =25°C Ve =25V Vo= =0V Cles 6,00 nF

FEAESEE _ - nes, - -

Reverse transfer capacitance f=1MHz, Ty=25C Ve =25V Vo =0V Cres 0.21 nF

Wl R - - -

Collector-emitter cut-off current Vee =1200V, Vee =0V, Ty = 25°C lces 01 | mA

8- S R - - -

Gate-emitter leakage currant Vez =0V, Vee =20V, Ty =25°C loes 500 | nA

F BEDEF ) (R ) lc =50 A, Ve =600 W Ty=25°C a 018 ps

Turn-gn delay time, inductive load Voe =215V Ty = 125°C o 0,19 ps
Rion = 15 02 Ty = 150°C 0,19 ps

L Ft i) LR A ) I =50 A, Ve = 600V Ty =25°C N 0.05 ps

Rize time, inductive load Voe =15V Ty = 125°C 0,07 ps
Rion = 15 02 Ty = 150°C 0,07 ps

W REE o jE) (s fh ) I = 50 A, Ve = 600 W Ty =25°C s 0.35 ps

Turn-off delay time, inductive load Vae =415V Ty =125°C ot 0.45 ps
Reoon =15 02 Ty = 150°C 0.47 ps

T Rt ) SRR £ ) I = 50 A, Ve = 600 W Ty =25°C & 0.08 ps

Fall time, inductive load Vae =415V Ty =125°C 0,16 ps
Rion =15 02 Ty = 150°C 0,18 ps

FEMAERR (BhHA le =50 A, Ve = 600 V, Le =20 nH Ty=25°C 3.80 mJ

Turn-on energy loss per pulse Vae = 15V, difdt = 1400 Adps (T, = 150°C) T, = 125°C Ecn 5.890 mJ

n= 15102 Ty = 150°C 6.40 mdJ

*EMmEER (2hAF) le = 50 A, Ve = 600 V, Le = 20 nH Ty=25°C 210 mJ

Turn-off energy loss per pulse Woe = 215V, dufdt = 3600 Vips (T, = 150°C)T, = 125°C Eor 3.50 mJ
Rcon = 15 Lk Ty = 150°C 410 mJ

EHNE Vae < 15V, Vo = 900 W |

SC data Vezmas = Vezs -Lace -difdt tr= 10 ps, Ty =125°C 56 180 A

& - AreRiE

Thermal resistance, juncticn to case &1 IGBT/ per IGBT Risc 0,54 | KW

A7 - dRE R -1 IGBT / per IGET

Thermal resistance, case to heatsink hrsie = 1 WHMK) { Aguoase = 1 WIM-K) Recn 0.285 Kw

EFxRETRE Toee | -40 150 | °C

Temperature under switching conditions
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—iRE, ¥ 78S | Diode, Inverter
/ Maximum Rated Values

FEaEEEEEE -

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

P IF M E R I 50 A

Continuous DC forward current F

I B ESR -

Repetitive peak forward current te=1ms e 110 A

12t Va=0V, t-= 10 ms, Ty = 125°C Pt 560 As

Pt - value R r v iy

4%54E1{8 / Characteristic Values min.__ typ. _max.

ER2E lk=50A Ve =0V Ty = 25°C 170 |20 | v

Forward voltage lr=50A Vee=0V Ty=125°C Ve 1,70 v
lF=50A Vees=0V Ty =150"C 1,65 W

I e E R Ir = 50 A, - dirfdt = 1400 Afys (T4=150°C) T4=25"C 50,0 A

Peak reverse recovery current Wr= 600V Ty=125°C Irma 59,0 A
Ve =15V Ty=150°C 65,0 A

8 B E I = 50 A, - dir/dt = 1400 Ajps (T,=150°C) T, =25°C 570 pC

Recovered charga V=600V Ty=125°C Qr 8,70 ucC
Ve =15V Ty =150°C 11,0 uc

EnEERE  Ehe) Ir = 50 A, - dis/dt = 1400 Afps (Ty=150°C) T,=25°C 1,60 m.J

Reverse recovery energy Va = 600V Ty=125°C Eac 3,50 m.J
Ve =15V Ty=150°C 3,90 mJ

& - A _ i

Thermal resistance, junction o case BT8R/ per diode Rinuc 0.81 | KW

AF - WABERE H1-—H%E / per diode

Thermal resistance, case to heatsink hrse = 1 WIMK) | Agpasse = 1 WIMK) Rincu 0.44 Kw

ERAXEETERE o

Temperature under switching conditions Tios -40 150 c

— iR BiRe% | Diode, Rectifier

H|BAHE{E /| Maximum Rated Values

EEEESESE J—

Repatitive peak reverse voltage Ty=25°C Vrra 1800 v

FHEMRR J—

Average forward cumant Tj=25°C |rraaza 50 A

EMBBRE to = 10 ms, T,y = 25°C | 00

Surge forward current Fam

121-{8 ta = 10 ms, T, = 25°C =t 512 Ag

It - value Ats

$%54F{# | Characteristic Values min. typ. max.

EM®E = 1En" -

Forward voltage Ty=150°C, Ir =50 A Ve 120 v

Em ik = 1En° -

Reverss cumeant Ty=150°C, Va= 1600V In 1,00 ma

L _ i

Thermal resistance, junction to cazea FT=®E / per diode Rinc 0.85 | KW

AR - EAEERE 81 —H¥E / per dicde

Thermal resistance, case to heatsink hrse = 1 WIMK) | Agpassa = 1 WIMK) Rincw 0485 Kw

ERAxESTRE Ty | -40 150 | °C

Temperature under switching conditions
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IGBT, #I%h-57i 8% / IGBT, Brake-Chopper
I AEAZE{E /| Maximum Rated Values

WeEAl - HEHERE - nes,

Collector-amitter voltage Ty=25C Vees 1200 v

W E AR P JEp—

Continuous DC collector current Te = 100°C, Tyma = 175°C lc:com 35 A

EIhEE i =aEs = 175"

Total power dissipation Te = 25°C, Tyjmae = 176°C Pu 170 W

i - B HERESEE

Gate-emitter paak voltage Vaes +-20 v

$$4E{# /| Characteristic Values min. typ. max.

EEil - BEENEARE l=35A V=15V Ty =25°C 1,70 | 250 | v

Collector-emitter saturation voltage le=35A Va==15V T4 =125°C | Vcesa 245 v
le=35A V=15V Ty =150°C 2,50 v

i EEE - - i

Gate thrashold voltage le =140 mA, Ve = Ve, Ty = 25°C Veen | 52 | 56 | 82 | V

i s -

Gate charge Vae=-16W _+15V Qe B7 nC

FEEEEE e

Internal gate resistor Ty=25C R 5.0 Q

W aH - = DEs - =

Input capacitance f=1MHz Ty=25C, Vee =25V, Vo= =0V Cies 2085 pF

EEESEE - R - -

Reverse transfer capacitance f=1MHz, Ty = 25°C, Vee = 25 V. Ve= =0V Cores 12 pF

meaf- g HEEESR - - = 757

Collactor-amitter cut-off current Vee = 1200V, Ve =0V, Ty =25°C lces 5 uA

HiHE- & R R - - -

Gate-emitter leakage current Vee =0V, Vee = 15V, Ty =25°C lces 300 | nA

FHEERE (2R lc = 35 A Ve = 600V Ty = 25°C ts 0,07 s

Turn-gn delay time, inductive load Vae =415V Ty = 125°C o 0,08 -3

n= 37102 Ty = 150°C 0.09 Hs
LT e ) lc =35 A, Ve = 600 V Ty = 25°C L 0,05 s
Riza time, inductive load Vae =415V Ty = 125°C 0,06 -3
=370 Ty = 150°C 0.07 1L

ZMEEE A (2B lc = 35 A, Ve = 600 V Ty = 25°C t 0,35 s

Turn-off delay time, inductive load Vee =415V Ty =125°C - 0,45 ps
Rgon = 37 12 Ty = 150°C 0.47 1L

e o SRR £ ) lc = 35 A, Vee = 600 V Ty = 25°C & 0,06 gs

Fall time, inductive load Vae =215V Ty = 125°C 0,08 3
Rgon = 37 12 Ty = 150°C 0.09 1L

FHEAEER (B le=35A Ve =600V, Le=t.b.d nH Ty =25°C 220 mJ

Turn-on energy loss per pulse Vae =415V Ty =125°C En 2,80 mJ
Rgon = 37 1} Ty = 150°C 340 mJ

MMEER (Sh) le=35A Ve =600V, Le=tb.d. nH Ty =25°C 1,60 mJ

Turn-off energy loss per pulse Vae =415V Ty =125°C Eor 240 mJ
Roen = 3T L2 Ty = 150°C 2,60 mdJ

ERUE Vee =15V, Vec =900V |

SC data Veemar = Viess -Loce -difdt tr < 10 ps, T, = 150°C se a0 Iy

& - ARmE

Thermal resistance, junction to case %1 IGBT / per IGBT Rac 0,95 | KW

fFe - dRER A 1~ IGBT / per IGET

Thermal resistance, case to heatsink hesie = TWHMK) [ Aguzsa = 1 WImMHK) Racn 0.52 Kw

EF=RETRE -

Temperature under switching conditions Taee 40 150 | °C
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—iRE , HIE)-5TiHER / Diode, Brake-Chopper

BAEEE / Maximum Rated Values
EEESSERE R
Repetitive peak revarse voltage Ty=25°C Veru 1200 v
HEEETF EE R [ 30 A
Continuous DC forward current F
IE /o) B 3 E <2 -
Repefitive peak forward current =1ms leraa &0 A
12t- 5
[t - value Ve=0V, tr=10ms, Ty =125°C Pt 480 Atg
$$4E{H / Characteristic Values min. typ. max.
EMEEE F=30A Vee=0V T, = 25°C 200|240 V
Forward voltage lF=30A Vae=0VW Ty = 125°C Ve 1,70 (220 | V
IF=30A, Vae=0V Ty = 150°C 1,70 W
EERRR V R =1200V,T a=25°C Ty=25°C 10,0 A
Reverse Leakage Cumrent I
V R =1200V,T a=25°C Ty = 125°C 15,0 BA
o3 LoVe I = 30 A, - dic/dt = 1000 Ajps (T,=150°C) Ty = 25°C 1,70 e
Recovered charge Ve=600V Ty =125°C G 2,80 pc
Ty = 150°C 2,90 s
EEtEEHE (S ) Ir = 30 A, - die/dt = 1000 Adps (T,=150°C) T4=25°C 0,60 mdJ
Reverse recovery energy Ve=600V Ty =125°C Erec 0,95 mdJ
Ty = 150°C 1,20 mdJ
N _ :
Thermal resistance, junction to case ®T =08 / perdiode Rinc 1,50 | KW
A - mReEsE 4= / per diode
Thermal resistance, case to heatsink Ao = 1 WIMK) | Aguaase = 1 WIMK) Racw 0.82 Kw
EFxRETRE .
Temperature under switching conditions Tjoe 40 150 C
iR E R EABEEE / NTC-Thermistor
$$4E{H / Characteristic Values min. typ. max.
HESEE R
Rated resistance Te=25C Ras 5,00 ki)
R100 W& - = =
Deviation of B100 T = 100°C, Rago = 493 02 ARR -5 5 %
EfhE R
Power dissipation Tec=25°C Pas 20,0 | mw
B-{H R, =
B-value 2= Rias @Xp [Basso(1/Ta - 1/(298,15 K))] Basisa 3375 K
E\{glua Rz = Rzs exp [Baseol1/Tz - 1/(298,15 K})] Base 3411 K
B-H Rz = Rzs exp [Bzswoo{ 1/Tz - 1/(298,15 K] B: 3433 K
B-value 2 P [Bzsipo{ 112 . 25100
HENRAFMEE
Specification according to the valid application note.
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1R | Module
HEEMNERE - = mi
Isolation test voltage RMS, =50 Hz, t =1 min. VoL 25 kW
Ein B E cu
Material of module baseplate
[efcid kS EAE# (class 1, IEC 61140) ALC
Internal isolation basic insulation (class 1, IEC 61140) st
MEcsim - MK / terminal to heatsink 10,0 mm
Creepage distance i# - @ / terminal to terminal
5 B i#T- MK [ terminal to heatsink 75
Clearance i#T- #F / terminal to terminal mm
Hy R EE
Comperative tracking index cn > 200

min.  typ. max.
A5 - MR ERRE #1118 | per module
Thermal resistance, case to heatsink Resse = 1 WAMK) / hgrease = 1 WIM-K) Racn 0,02 KW
F B SR
Stray inductance module Lecs 33 nH
BAER BT ER WS-SR / inverter, brake-chopper T 175 | “C
Maximum junction temperature %R [ rectifier ¥ mas 180 | *C
EF=ZRETERE i & WIS -57 B &% / inverter, brake-chopper - -40 1580 | °C
Temperature under switching conditions T ER / rectifier ¥iop -40 150 | “C
HERE .
Storage temperature Tog -40 125 | °C
EhaEEnEEEE We M5 BEHENERAFRBTES M a0l - leoo|nNm
Mounting forque for modul mounting Screw M5 - Mounting according to valid application note ' '
4
Weight G 180 g
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Wi 1IGBT, iFTFE (BT
output characteristic IGBT,Inverter (typical)

W% IGBT, B (B3
output characteristic IGBT,Inverter (typical)

le =1 {Vce) Ic =1 {Vce)
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transfer characteristic IGET,Inverter (typical) switching losses IGET,Inverter (typical)
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F M IGBT, PTHE (AN
switching losses IGBT.Inverter (typical)
Eun =T (Ra), Esa =T (Rz)
Vee =+15V, [c =50 A V== 600V

B E i IGBT, 3
transient thermal impedance IGBT, Inverter

Znc =F(t)

20 T——T—T—T—T1 1
—— Eun, Ty = 125°C [ - ]—z.,L:leEsT:
18 4~ -~ B T4y=125°C u
------ Euw, Ty = 150°C ST Lt ]
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16 —al g
f/ ,—/
14 1 /
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R 2] t[s]
ERE2IfEE IGBT, ¥FE ( RESOA) EEERESE — @ 0w (am)
reverse bias safe operating area IGET Inverter (RESOA) forward characteristic of Diode, Inverter (typical)
lc=f (Wce) Ir =T (Ve)
Vae =215V, Rae = 15 £, Ty = 150°C
110 I I 100 I 1 1 K
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Fracfiie — W e (M) i W e (A
switching losses Diode, Inverter (typical) switching losses Diode, Inverter (typical)
Eree =T (l5) Erec = f {Ra)
Row =15, Ve = 600V Ig =50 A, Ve =600V
E,D L L 1 L 51“ L L 1 1 L L
— Erot.. T.1 = 125": — Erm:. Tq - 125:-':
45 B Ty = 150C 454--- Ee Ty=150°C
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transient thermal impedance Diode, Inverter forward characteristic of Diode, Rectifier (typical)
Zmc =1t} Ir =T (V&)
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HL51E IGBT, Bizh-STiReR | BE) ERRERSE 0 , Sish-iEE | ai)
output characteristic IGBT, Brake-Chopper (typical) forward characteristic of Diode, Brake-Chopper (typical)
le =1 {Vce) Ir =T (V&)
Vee =15V
50 I I 77 27 T T I T -
o — Ty=25°C i
R = 2§57 / v k| — - / 0
a5 LT q=125“C re Py | T,,,:125uc 4
e Ti=150°C / A e = T, = 150°C :
40 : £
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30 '
/ £ 15 /
25 L 4
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5 i ’ s
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10 / I?d_,':-'
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1L RN
00 05 10 15 20 25 30 35 40 00 02 04 06 08 10 12 14 16 18 20 22 24
Ve [V] We V]

fEERHMERE AEEE
NTC-Thermistor-temperature characteristic (typical)
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