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EconoPACK™3 module I n fl n eon

Final datasheet
EconoPACK™3 module with Trench/Fieldstop IGBT4 and emitter controlled diode and NTC

Features

+ Electrical features
- Vegs=1700V
- lcnom=100A/Icrm =200 A ol e o
- Low VCE,sat \‘t/f”
- Tyj0p =150°C

Trench IGBT 4
- Ve sat With positive temperature coefficient

» Mechanical features

Integrated NTC temperature sensor

Standard housing

Solder contact technology

- Isolated base plate

Potential applications
+ High-power converters
+ Medium-voltage converters

Product validation
+ Qualified for industrial applications according to the relevant tests of IEC 60747, 60749 and 60068

Description
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1 Package

1 Package

Table 1 Insulation coordination

Parameter Symbol | Note or test condition Values Unit

Isolation test voltage Viso. |RMS,f=50Hz, t=1min 34 kv

Material of module Cu

baseplate

Internal isolation basic insulation (class 1, IEC 61140) Al,O3

Creepage distance dcreep | terminalto heatsink 10.0 mm

Clearance dclear | terminal to heatsink 7.5 mm

Comparative tracking CTl >225

index

Relative thermal index RTI housing 140 °C

(electrical)

Table 2 Characteristic values

Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.

Stray inductance module LecE 33 nH

Module lead resistance, Raacer | Te =25 °C, per switch 4 mQ

terminals - chip

Module lead resistance, Rccwep | Te =25 °C, per switch 3 mQ

terminals - chip

Storage temperature Tstg -40 125 °C

Mounting torque for M - Mounting according to | M5, Screw 3 6 Nm

module mounting valid application note

Weight G 300 g

2 IGBT, Inverter

Table 3 Maximum rated values

Parameter Symbol |Note or test condition Values Unit

Collector-emitter voltage Vces T,j=25°C 1700 v

Continuous DC collector e Tyjmax=175°C Tc=95°C 100 A

current

Repetitive peak collector Icrm | tp limited by Ty;6p 200 A

current

Gate-emitter peak voltage VeEs 120 Y
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2 IGBT, Inverter

Table 4 Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Vcesat |Ic=100A, Vge =15V T,;=25°C 1.90 2.25 Y
saturation voltage T,,=125°C 2.30
T,;=150°C 2.40
Gate threshold voltage Veeth | lc =4 mA, Ve =V, T;=25°C 5.35 5.80 6.25 v
Gate charge Qg Vge=%15V 1.2 uC
Internal gate resistor Rint | Tj=25°C 7.5 Q
Input capacitance Cies f=1000 kHz, T\;=25°C, Vg =25V, Vge =0V 9 nF
Reverse transfer Cres f=1000 kHz, T\;=25°C, Vg =25V, Vge =0V 0.29 nF
capacitance
Collector-emitter cut-off Ices Vce=1700V, Vge =0V T,;j=25°C 1 mA
current
Gate-emitter leakage Ices Vee=0V, Vge=20V, T,;=25°C 400 nA
current
Turn-on delay time tdon Ic =100 A, Vcc =900V, T,j=25°C 0.191 us
(inductive load) Vee=+15V, Rgon =0.91Q T,;=125°C 0.213
T,;=150°C 0.218
Rise time (inductive load) t Ic =100 A, Vcc =900V, T,;j=25°C 0.052 us
Vee =415V, Roon =091Q [ _ 155 0.056
T,;=150 °C 0.058
Turn-off delay time taorf  |Ic=100A, V=900V, T,j=25°C 0.409 us
(inductive load) Vee=%15V, Rgor=0.91 Q T;=125°C 0.562
T,;=150°C 0.599
Fall time (inductive load) tr Ic =100 A, Vcc =900V, T,;j=25°C 0.289 ys
Vee =415V, Roo =0910 [ 155 0.507
T,;=150 °C 0.556
Turn-on energy loss per Eon Ic =100 A, Vec =900V, T,j=25°C 27.9 mJ
1050 A/ps (T,j=150°C) |Ty=150°C 40.9
Turn-off energy loss per Eoff Ic =100 A, V=900V, T,;=25°C 19 mJ
pulse fL?Z O:forfg'i ‘(/)G’E dv/i;tiv’ T,;=125°C 311
3050 V/ps (T,j=150°C) | T,j=150°C 34.9
SC data Isc Vee<15V,Vcc=1000V, |tp<10yps, 460 A
VeemaVees-Lsce*di/dt | T,;=150 °C

(table continues...)
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3 Diode, Inverter

Table 4 (continued) Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Thermal resistance, Rinyc | perIGBT 0.267 | K/W
junction to case
Thermalresistance, caseto| Rincy | per IGBT, Agrease = 1 W/(m-K) 0.0680 K/W
heat sink
Temperature under Tyjop -40 150 °C
switching conditions
3 Diode, Inverter
Table 5 Maximum rated values
Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse VrrM T,j=25°C 1700 v
voltage
Continuous DC forward I 100 A
current
Repetitive peak forward IFrM tp=1ms 200 A
current
12t - value It tp=10ms, Vg=0V T,j=125°C 1130 A’s
T;=150 °C 1100
Table 6 Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Forward voltage Ve Ir=100A,Vge=0V T,j=25°C 1.80 2.35 v
T,;=125°C 1.90
T,;=150°C 1.95
Peak reverse recovery Iam Vee =900V, /=100 A, T,j=25°C 71.4 A
current Ve =-15V, -dig/dt = _ o
’ T,;=125°C 77.9
1050 A/ps (Tyj=150°C) |2
T,;=150°C 79.9
Recovered charge Qr Ve =900V, [r=100A, T,j=25°C 23.2 pcC
VGE:-].SV 'diF/dt: — o
’ T,;=125°C 40.5
1050 A/ps (T,;=150°C) |2
T,;=150°C 46.1
Reverse recovery energy Erec Vee =900V, /=100 A, T,j=25°C 119 mJ
VGE:-].SV -diF/dt: _ °
’ T,=125°C 22.8
1050 A/ps (Tyj=150°C) |2
T,;=150°C 26.4
(table continues...)
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4 Diode, Rectifier

Table 6 (continued) Characteristic values

Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.

Thermal resistance, Rinyc | perdiode 0.465 | K/W

junction to case

Thermalresistance, caseto| Rincy | per diode, Agrease = 1 W/(m-K) 0.0700 K/W

heat sink

Temperature under Tyjop -40 150 °C

switching conditions

4 Diode, Rectifier

Table 7 Maximum rated values

Parameter Symbol | Note or test condition Values Unit

Repetitive peak reverse VrRrM T,j=25°C 1800 v

voltage

Maximum RMS forward Itrmsm | Tc=80°C 100 A

current per chip

Maximum RMS current at Irmsm | Tc=80°C 150 A

rectifier output

Surge forward current Tesm tp=10ms T,j=25°C 829 A
T,;=150 °C 705

12t - value 2t tp=10ms T,j=25°C 3440 A’s
T,;=150°C 2490

Table 8 Characteristic values

Parameter Symbol |Note or test condition Values Unit

Min. | Typ. | Max.

Forward voltage Ve Ir=150A T,j=150°C 1.15

Threshold voltage Vitoy | Tyj=150°C 0.78

Slope resistance Ie T,;=150°C 2.4 mQ

Reverse current I, T,;=150°C, Vg =1800V 1 mA

Thermal resistance, Rinyc | perdiode 0.552 | K/W

junction to case

Thermalresistance, caseto| Rincy | per diode, Agrease = 1 W/(m-K) 0.0740 K/W

heat sink

Temperature under Ty, op -40 150 °C

switching conditions
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5 NTC-Thermistor

5 NTC-Thermistor

Table 9 Characteristic values

Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.

Rated resistance Rys Tntc=25°C 5 kQ

Deviation of Rygg AR/R | Tn1c =100 °C, R19p =493 Q -5 5 %

Power dissipation Pys Tntc=25°C 20 mw

B-value Basiso | Ry = Ras exp[Bys;so(1/T2-1/(298,15 K)))] 3375

B-value Bas/so | Ra=Rys exp[Bysso(1/To-1/(298,15 K))] 3411 K

B-value Basji00 | Ra= Ras explBas/100(1/T5-1/(298,15 K))] 3433

Note: Specification according to the valid application note.
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6 Characteristics diagrams

infineon

6 Characteristics diagrams
Output characteristic (typical), IGBT, Inverter Output characteristic field (typical), IGBT, Inverter
lc=f(Vce) lc=f(Vce)
Vee =15V Tyj =150 °C
200 200 7
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Transfer characteristic (typical), IGBT, Inverter Switching times (typical), IGBT, Inverter
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6 Characteristics diagrams

Switching times (typical), IGBT, Inverter Switching losses (typical), IGBT, Inverter
t=1f(Rg) E="1(l¢)
Ve =£15V, Ic = 100 A, Ve =900V, Ty; = 150 °C Reoff = 0.91 Q, Rgon = 0.91 Q, Ve =900V, Vge =+ 15V
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E=f(Rg) Inverter
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Reoff = 0.91 Q, Vg = +15V, Ty; = 150 °C
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Transient thermal impedance, IGBT, Inverter Forward characteristic (typical), Diode, Inverter
Zyn = (1) g = f(Vg)
1 200 7
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t(s)
Switching losses (typical), Diode, Inverter Switching losses (typical), Diode, Inverter
Erec = f(IF) Erec =f(Rq)
Reon = Reon(IGBT) , Ve =900 V lg=100 A, Ve =900V
35 50
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6 Characteristics diagrams

Transient thermal impedance, Diode, Inverter Forward characteristic (typical), Diode, Rectifier
Zyn = (1) Ig = f(VE)
1 300
257 | — — — 1, =150°C
250
225
200
. 175
g <
< 01 . 1509
N:E
125
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i 1 2 3 4 50
r.[K/w] 0.019 0.137 0.268 0.041
T‘[S] 8.61E-4 0.0166 0.0558 0.653 25 n
0.01 T T 0 T T
0.001 0.01 0.1 1 00 02 04 16
t(s)
Transient thermal impedance, Diode, Rectifier Temperature characteristic (typical), NTC-Thermistor
Zn = f(t) R=f(Tnrc)
1 100000
10000}
5 —
NG ]
é: 0.1 =
F
1000}
i 1 2 3 4
r[K/W]  0.023 0.174 0.309 0.046
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7 Circuit diagram

7 Circuit diagram
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Figure 1
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8 Package outlines

8 Package outlines
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9 Module label code
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Module label code

Code format Data Matrix Barcode Codel28
Encoding ASCII text Code Set A
Symbol size 16x16 23 digits
Standard IEC24720 and IEC16022 IEC8859-1
Code content Content Digit Example
Module serial number 1-5 71549
Module material number 6-11 142846
Production order number 12-19 55054991
Date code (production year) 20-21 15
Date code (production week) 22-23 30
Example
71549142846550549911530 71549142846550549911530
Figure 3
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Document revision Date of release | Description of changes

1.00 2021-04-16 Final

1.10 2024-10-07 Final datasheet
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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.

Please note that this product is not qualified
according to the AEC Q100 or AEC Q101 documents
of the Automotive Electronics Council.

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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