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Technical Information

IGBT Power Module
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Features

= 4500V Planar Gate & Field Stop Structure
High Robustness

High Reliability

Positive Temperature Coefficient

High Short Circuit Capability

Applications
= HVDC flexible system
= Offshore wind power generation

Key Parameters
VcE
Ic

Equivalent Circuit Schematic

= 4500V
= 2000A
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Absolute Maximum Ratings

Symbol Characteristic Value Unit
Vces Collector-Emitter Voltage 4500 \
Icoc Continuous DC Collector Current (T;=100°C, Tj=125°C) 2000 A
lcrm Peak Collector Current (tp=1ms) 4000 A
Vaes Gate-Emitter Voltage 120 \Y
Ptot Total Power Dissipation (T.=25°C, Tj=125°C) 20800 w

IGBT Characteristics

Value
Symbol Characteristic Conditions - Unit
Min. Typ. Max.
BVces Collector-Emitter breakdown Voltage Vee=0V, Ic =10mA,T,=25°C 4500 \
v Collector-Emitter Ic=2000A,Vee=15V, T,=25°C 2.70 3.05 \Y
CE(sat) Saturation Voltage Ic=2000A,Vge=15V, T,=125°C 3.35 3.85 v
Ve (th) Gate-emitter Threshold Voltage Vee=Vcg, Ic =320mA,T,j=25°C 6.7 7.7 Y
. Vce=4500V,Vge=0V, T,;=25°C 1 mA
Ices Collector-Emitter leakage Current S
Vce=4500V,Vge=0V, T,j=125°C 15 100 mA
Iges Gate-Emitter leakage Current Vee=0V,Vee=120V, T,=125°C -500 500 nA
Q¢ Gate Charge Vee=£15V, T,;=25°C 10 uc
Cies Input Capacitance 213 nF
. VCE=25V, VGE =0V,
Coes Output Capacitance £=500KHz, T,=25°C 15.3 nF
Cres Reverse Transfer Capacitance 4.7 nF
. Ty=25°C 1100
td(on) Turn-on Delay Time " ns
T,=125°C 900
. Rice Ti T,;=25°C 400
g ise Time Ic =2000A = ns
Vce =2800V TVJ_;ZSCC 3485000
- T,=25°
ta(off) Turn-off Delay Time Vee = +15V ! ns
Rgon = 1.8Q T,=125°C 4100
t Fall Ti Raoff = 8.2Q ij=25°C 1200
all Time - s
f Ege;igm: T,=125°C 1400 k
o . . - T,=25°C 14240
Eon Energy Dissipation During Turn-on Time Inductive Load m)
T,=125°C 15730
o . . Ty=25°C 6960
Eoff Energy Dissipation During Turn-off Time m)J
Ty=125°C 8180
t5c<10us,Vee<15Y,
Isc SC Data Tvi=125°C, V<3400V 8400 kA
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Diode Characteristics
Value
Symbol Characteristic Conditions - Unit
Min. Typ. Max.
Ie Diode DC Forward Current 2000 A
lerm Diode Peak Forward Current tp=1ms 4000 A
[;=2000A,T,=25°C 2.60 \Y
Ve Forward Voltage
I;=2000A,T,j=125°C 2.85 Vv
T,=25°C 1620
rr Peak Reverse Recovery Current A
T,=125°C 1970
- Ty=25°C 1750
Qi Recovered Charge Ir =2000A 2 uc
Vg=2800V Ty=125°C 2700
Inductive Load T,;=25°C 4.0
ter Reverse Recovery time ns
T,=125°C 5.1
T=25°C 2350
Erec Reverse Recovery Energy J
Ty=125°C 3860
Module Characteristics
e i Value .
Symbol Characteristic Conditions - Unit
Min. Typ. Max.
Timax Maximum Junction Temperature 125 °C
Tyjop Operating Junction Temperature -40 125 °C
Tstg Storage Temperature -40 70 °C
. per IGBT-inverter 0.0048 °C/W
Rejc Junction-to Case - -
per Diode-inverter 0.0091 °C/W
. per IGBT-inverter 0.0011 °C/W
Rocs Case to Sink - -
per Diode-inverter 0.0023 °C/W
Fm Mounting Torque 60 75 kN
G Weight of Module 3440 g
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Typical output characteristics,chip level Typical output characteristics,chip level
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Typical output characteristics,chip level Switching losses IGBT
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Switching losses IGBT Typical switching time per pulse vs.
VGE=x15V, collector current
IC=2000A,Cge=330nF,\VCE=2800V
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Typical switching time per pulse vs. gate Turn-off safe operating area (RBSOA)
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Typicial diode forward characteristic,chip level Typical reverse recovery characteristics vs.
forward current
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Typical switching energies per pulse vs. safe operating area diode (RRSOA)
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Transient thermal impedance

Zthic=f(t)
10'
7 it Analytical function for transient thermal impedance:
i 1 LT n
Z,y, Diode 14 i
A L~ S -t/t,
A Z. .  1)=YR (1-e'")
" | U th (J-¢) 1
8 ) z'lrd'GBT |=]
= b " .
e |/ / i 1 2 3 4 5
2 10° k= | Rein K/kW| 1.801 | 2.234 | 0.403 | 0.369
i
(]
é ~ =| wins | 0.581 | 0.059 | 0.006 | 0.001
£
3 W R in K/kW| 3.614 | 3.958 | 0.803 | 0.727
N y =1
8l gins 0.584 | 0.059 | 0.006 | 0.001
10"
10° 107 10" 10° 10°
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Uncompressed Compressed
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MS Power GmbH
Mergenthalerallee 79-81
65760 Eschborn, Germany
Web: www.mspowergroup.com
Mail: info@mspowergroup.de

Sales & Enquiry:
sales@mspowergroup.de
Technical Support:
solution@mspowergroup.de
After sales Service:
service@mspowergroup.de

Phone: +49 (0) 6196/7768 666
Fax: +49 (0) 6196/7757 888
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