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AEP380B12TFLT
) HPD IGBT Power Module

ACTRON TECHNOLOGY CORP.

Applications

- Motor Drives

- All-Terrain Vehicles

- Automotive Applications

- Hybrid Electrical Vehicles (H) EV
- Commercial Agriculture Vehicles

Features

Electrical Features

* Low Qg

*  Tjop=150°C

* Low Inductance Design

= Blocking Voltage 1200V

* Fast and Soft Reverse Recovery
*  Low Vcgsat and Switching Losses

Mechanical Features

Compact Design

4.2kV DC Insulation

UL 94 Module Frame

Temperature Sensor Included

Direct Water Cooling Pin-Fin Base Plate

Easy to Integrate 6-pack Topology

Pb-free Device and RoHS Compliant

Guiding Elements for PCB and Cooler Assembly
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IGBT

| Maximum Rated Values
Parameter

Collector-emitter voltage
Gate-emitter peak voltage
Implemented collector current
Continuous DC collector current
Repetitive peak collector current
Maximum Junction Temperature

Total power dissipation

| Characteristics Values

Parameter

Collector-emitter saturation
voltage

Gate threshold voltage

Collector-emitter cut-off
current

Gate-emitter leakage current

Gate Charge

Internal gate resistance

Input capacitance
Output capacitance

Reverse transfer capacitance

Datasheet

Conditions

T,= 25°C

Tr=70°C, Tjmax= 175°C

tb=1ms

Tr=70°C, Tj=175°C

Conditions

Ic = 250A, Ve = 15V

Ic = 250A, Ve = 15V
Ic = 250A, Vge = 15V

Ic = 380A, Vge = 15V
Ic = 380A, Vge = 15V

lc=9.75mA, Vce = Ve

Vce = 1200V, Vae = 0V

Vce = 0V, Vge = 20V

VGE =-8V / + 15V,
Vce = 600V

f=100kHz, Ve = 25V,
Vee =0V
f=100kHz, Ve = 25V,
Vee =0V
f=100kHz, Ve = 25V,
Vee =0V

Tj=25°C
Tj=125°C
Tj =150°C
Tj=25°C
Tj =150°C

Tj=25°C

Tj=25°C
Tj=25°C
Tj=25°C

Tj=25°C

Tj=25°C

Tj=25°C

Tj=25°C

AEP380B12TFLT
HPD IGBT Power Module

Symbol
Vees

VaEs
len
|C nom
Icrm
Tj,max

Ptot

Symbol

VCE,sat

VGEth

Ices

lgEs

Ra,int

Cies

Coes

Cres

5.1

Values
1200
120
380
250
760
175
875

Min. Typ.

1.45
1.70
1.75

1.7
2.2

5.8

2.85

1.0

77

2.0

0.49

Unit

Max.

1.8

6.4

1.0

400

> r» r <

Unit

mA

nA

pnC

nF

nF

nF
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Parameter

Turn-on delay time, inductive
load

Rise time, inductive load

Turn-on energy loss per pulse

Turn-off delay time, inductive
load

Fall time, inductive load

Turn-off energy loss per pulse

Short circuit current

Thermal resistance, junction to
cooling fluid

Operated temperature
condition

Datasheet

Conditions
Ic = 250A, Ve = 600V,
Vee=-8V /+ 15V
Re,on=2.0Q
Ic = 250A, Ve = 600V,
Vee=-8V/+ 15V
Re,on=2.0Q
Ic = 250A, Ve = 600V,
Ls =30nH
Vee=-8V /+ 15V,
Re,on=2.0Q
di/dt = 3200A/s (25°C)

Tj=25°C
Tj=125°C
Tj =150°C

Tj=25°C
Tj=125°C
Tj =150°C

Tj=25°C
Tj=125°C
Tj =150°C

di/dt = 2800 A/ps (150°C)

Ic = 250A, Vce = 600V,
Vee=-8V /+15V
Ra,off =2.0 Q

Ic = 250A, Vce = 600V,
Vee=-8V /+15V
Ra,off =2.0 Q

Ic = 250A, Vce = 600V,
Ls = 30nH

Vee=-8V /+15V,
Ra,off = 2.0Q

dv/dt = 3800V/ps (25°C)

Tj=25°C
Tj=125°C
Tj =150°C

Tj=25°C
Tj=125°C
Tj =150°C

Tj=25°C
Tj=125°C
Tj =150°C

dv/dt =3450 V/ps (150°C)

Ve =-8V/15V,

Ve =800V

t, = 8 ps(25°C)

tp, = 6 ps(150°C)
Per IGBT;

AV/At =10 dm3/min,
Tr=70°C

Tj=25°C
Tj =150°C

AEP380B12TFLT
HPD IGBT Power Module

Symbol

td(on)

t

d(off)

tr

Eoff

Isc

Rih,JF

Tj,op

Min.

Typ.

0.28
0.29
0.28

0.06
0.07
0.07

135
30.5
35.8

0.51
0.54
0.55

0.18
0.38
0.40

17.5
25.0
26.5

1700
1500

0.120

Max. Unit

Us

Us

mJ

us

us

mJ

0.145  K/W

150 °C
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Diode

I Maximum Rated Values

Parameter

Repetitive peak reverse voltage
Implemented forward current

Continuous DC forward current

Repetitive peak forward current

| Characteristics Values
Parameter

Forward voltage

Recovered charge

Reverse recovery energy

Peak reverse recovery current

Thermal resistance, junction to
cooling fluid

Datasheet

Conditions
Tj=25°C

TF = 70°C, Tj‘max= 175°C

tb=1ms

Conditions
Ir = 250A, Vge = 0V
Ir = 250A, Vge = 0V
Ir = 250A, Vge = 0V
Ir = 380A, Vgt = 0V
Ir = 380A, Vgt = 0V
Ir = 250A, Vr = 600V,
Vee = -8V,
-dir/dt = 5200A/ps (25°C)
-dir/dt = 2500A/pis (150°C)
Ir = 250A, Vg = 600V,
Vee = -8V,
-dir/dt = 5200A/us (25°C)
-dir/dt =2500 A/us (150°C)

I = 250A, Vg = 600V,

Vee = -8V,

di¢/dt = 5200A/ps (25°C)
di¢/dt = 2500A/4s (150°C)

Per diode;
AV/AT =10 dm3/min,
TF = 70°C

Tj=25°C
Tj=125°C
Tj =150°C
Tj=25°C
Tj =150°C

Tj=25°C
Tj=125°C
Tj =150°C

Tj=25°C
Tj=125°C
Tj =150°C

Tj=25°C
Tj=125°C
Tj =150°C

AEP380B12TFLT
HPD IGBT Power Module

Symbol
VRrrm

len

IFRM

Symbol

QIT

Erec

Irm

Rth,JF

Values
1200

380
250
760

Typ.
1.65
1.45
1.43
1.85
1.65

17.5
58.4
67.0

6.9
22.8
26.0

235
322
331

0.195

Max.
2.00

0.235

Unit

> > >

Unit

pnC

m)J

K/W
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NTC-Thermistor

Parameter

Rated resistance
Resistance tolerance

B-value
B-value

B-value

Datasheet

Conditions

Tc=25°C

Tc=100°C/R100=493 ()

R2 = Ras exp [Bas/s0(1/T2 —

1/(298.15 K))

AEP380B12TFLT
HPD IGBT Power Module

Symbol
Ras

AR/R

B2s/s0

R2 = R25 exp [B25/80(1/T2 —

1/(298.15 K))

B2s/s0

R2 = R25 exp [B25/100(1/T2 —

1/(298.15 K))

B2s/100

Min.

Typ.
5.0

3375

3411

3433

Max. Unit
kQ
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Module

Parameter Conditions Symbol Value Unit

Isolation test voltage RMS, f=0Hz, t=1sec VisoL 4.2 kv
Module baseplate material Cu + Ni
Module internal isolation material Basic isolation (class 1, IEC 61140) Al,O3
Creepage distance Terminal to heatsink dcreep,TH 9.0 mm
Creepage distance Terminal to terminal dcreep,TT 9.0 mm
Clearance distance Terminal to heatsink dclearH 4.5 mm
Clearance distance Terminal to terminal dcteartr 45 mm
Comparative tracking index V) CTI >200

Parameter Conditions Symbol Min. Typ. Max. Unit
Module stray inductance 8 nH
Storage temperature Tste -40 125 °C
Mount.ing torque for module SCFEV\{ M4 baseplate to M 18 20 Nm
mounting heatsink
Weight G 755 g

L) Extracted by following UL 746A
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Characteristics Diagrams

IGBT, Output characteristics
VGE = 15V, |c = f(VCE)
600

ceg —T1j=25C
500 = ~Tj=125°C /!
!
450 =~ Tj=150°C /!
I’
400
o 350
< 300

@

= 250
200
150

100

50

25 3 35

IGBT,transfer characteristicslc=f(Vee) ; Vce=20V

600 /
Tj=25°C ’/
— —7j=125°C 4
500 f
== =T1j=150"C b
400
—
g— 300
200
100
0
13
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IGBT ,Output characteristics
Tj=150°C, Ic = f(Vce)

600

550

Diode,Forward characteristics Vge=0V , I = f(VE)

600 [
—_— ]

= 25°C I,

— —Tj=125%C I,"

500 = = =Tj=150°C /4

400
< 300
200

100

2.5
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C

IGBT,Switching losses vs. Ic
Vee =-8V /+15V, Rgon =2.0Q,

Re,off = 2.0 Q, Vce = 600 V, Eon & Eott = f(Ic)

60

20

=" EoffTvj=125°C
""""" Eoff,Tuj=150°C
~ Eon,Tvj=125°C
~ = ~Eon,Tvj=150"C

100 200

Diode , Switching losses vs. Ic

Reon = 2.0 Q, Vi = 600V, Erec = (If)

Datasheet

0

T EreeTj=125°C

= " ErecTj=150°C

100

400

500

500

600

600

AEP380B12TFLT
HPD IGBT Power Module

IGBT,Switching losses vs. R
Vee=-8V / +15V, Ve =600V, Ic =250 A
Eon & Eoff = f(RG)

E (m)J)

== EonTj=125°C
......... Eon,Tj=150°C
— EoffTj=125°C

= T T EoffTj=150°C

Diode, Switching losses vs. Rg
Ir = 250 A, Vg = 600V, Erec = f(Rc)

Erec (mJ)

@ oo S M

o e

T ErecTj=125°C

Erec,Tj=150C
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ACTRON TECHNOLOGY CORP.

NTC-Thermistor-temperature characteristic
R= f(TNTc)

100000
| —R(typ) |

10000 PN
\\

—

> 1000

100

0 25 50 75 100 125 150 175
Trre(C)
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Package Outlines
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IMPORTANT NOTICE AND DISCLAIMER
Edition 2024

Published by
Actron Technology

The information given in this document shall declare not to regarded as a guarantee of
conditions or characteristics. With respect to any examples or hints given herein, any typical
values stated herein and / or any information regarding the application of the device.
Actron technology provides such information, and other resources “as Is”, and disclaims all
warranties, express and implied, including without limitation any implied warranties of
merchantability, fitness for a particular purpose or non-infringement of third party intellectual
property rights.

These resources are intended for skilled developers designing with Actron products. You
are solely responsible for (1) selecting the appropriate Actron products for your application,
(2) designing, validating and testing your application, and (3) ensuring your application meets
applicable standards, and any other safety, security, regulatory or other requirements.

For further information on technology, delivery terms and conditions and prices, please
contact the Actron Technology. (https://www.actron.com.tw/tw)

Warnings Due to technical requirements, components may contain dangerous substances
For information on the types in question, please contact the Actron Technology.
Actron Technology components may be used in special applications only with the express
written approval of Actron Technology.

A.,L Trademarks of Actron Technology
Copyright © 2024 Actron Technology — All Rights Reserved.
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