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flowPACK 2 1200 V / 100 A

Features flow 2 17 mm housing

● High power flow2 housing
● Trench Fieldstop Technology IGBT4
● Compact and low inductive design

Schematic
Target applications

● Motor Drive
● Power Generation
● UPS

Types

● V23990-P689-F-PM
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Maximum Ratings
Tj = 25 °C, unless otherwise specified

Parameter Symbol Conditions Value Unit
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Inverter Switch
Collector-emitter voltage VCES 1200 V

Collector current (DC current) IC Tj = Tjmax Ts = 80 °C 115 A

Repetitive peak collector current ICRM tp limited by Tjmax 300 A

Total power dissipation Ptot Tj = Tjmax Ts = 80 °C 307 W

Gate-emitter voltage VGES ±20 V

Short circuit ratings tSC VGE = 15 V, VCC = 800 V Tj = 150 °C 10 µs

Maximum junction temperature Tjmax 175 °C

Inverter Diode
Peak repetitive reverse voltage VRRM 1200 V

Forward current (DC current) IF Tj = Tjmax Ts = 80 °C 91 A

Repetitive peak forward current IFRM tp limited by Tjmax 200 A

Total power dissipation Ptot Tj = Tjmax Ts = 80 °C 176 W

Maximum junction temperature Tjmax 175 °C

Module Properties
Thermal Properties

Storage temperature Tstg -40…+125 °C

Operation temperature under switching
condition Tjop -40…+(Tjmax - 25) °C

Isolation Properties

Isolation voltage Visol DC Test Voltage* tp = 2 s 6000 V

Isolation voltage Visol AC Voltage tp = 1 min 2500 V

Creepage distance min. 12,7 mm

Clearance min. 12,7 mm

Comparative Tracking Index CTI > 200

*100 % tested in production
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Characteristic Values
Parameter Symbol Conditions Values Unit

VGE [V]
VGS [V]

VCE [V]
VDS [V]
VF [V]

IC [A]
ID [A]
IF [A]

Tj [°C] Min Typ Max
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Inverter Switch
Static

Gate-emitter threshold voltage VGE(th) VCE = VGE 0,0034 25 5,3 5,8 6,3 V

Collector-emitter saturation voltage VCEsat 15 100
25 1,58 1,94 2,07(1)

V
150 2,35

Collector-emitter cut-off current ICES 0 1200 25 2 µA

Gate-emitter leakage current IGES 20 0 25 240 nA

Internal gate resistance rg 2 Ω

Input capacitance Cies

f = 1 Mhz 0 25 25
5600 pF

Reverse transfer capacitance Cres 200 pF

Gate charge Qg 15 0 25 760 nC

Thermal

Thermal resistance junction to sink (2) Rth(j-s)
λpaste = 3,4 W/mK
(PSX) 0,31 K/W

Dynamic

Turn-on delay time td(on)

Rgon = 4 Ω
Rgoff = 4 Ω

±15 600 100

25 103,8
ns

150 107,8

Rise time tr
25 17,6

ns
150 23

Turn-off delay time td(off)
25 218,6

ns
150 293,2

Fall time tf
25 71,68

ns
150 110,56

Turn-on energy (per pulse) Eon
QrFWD=9,32 µC 25 4,04

mWs
QrFWD=18,66 µC 150 6,73

Turn-off energy (per pulse) Eoff
25 5,25

mWs
150 8,77
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Inverter Diode
Static

Forward voltage VF 100
25 1,35 1,99 2,05(1)

V
150 2,01

Reverse leakage current IR Vr = 1200 V 25 18 µA

Thermal

Thermal resistance junction to sink (2) Rth(j-s)
λpaste = 3,4 W/mK
(PSX) 0,54 K/W

Dynamic

Peak recovery current IRRM

di/dt=6900 A/µs
di/dt=5512 A/µs ±15 600 100

25 163,67
A

150 186,62

Reverse recovery time trr
25 130,08

ns
150 294,35

Recovered charge Qr
25 9,32

μC
150 18,66

Reverse recovered energy Erec
25 3,87

mWs
150 7,96

Peak rate of fall of recovery current (dirf/dt)max
25 8743

A/µs
150 3702

(1) Value at chip level
(2) Only valid with pre-applied Vincotech thermal interface material.
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Inverter Switch Characteristics
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figure 1. IGBT
Typical output characteristics

IC = f( VCE)

tp = 250 μs
VGE = 15 V Tj:
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figure 2. IGBT
Typical output characteristics

IC = f( VCE)

tp = 250 μs
Tj = 150 °C
VGE from 7 V to 17 V in steps of 1 V
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figure 3. IGBT
Typical transfer characteristics

IC = f( VGE)

tp = 250 μs
VCE  = 10 V Tj:
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figure 4. IGBT
Transient thermal impedance as a function of pulse width

Zth(j-s) = f( tp)

D = tp / T
Rth(j-s) = 0,309 K/W

IGBT thermal model values
R (K/W)   τ (s)
6,00E-02
7,30E-02
1,19E-01
4,31E-02
1,45E-02

1,67E+00
2,35E-01
5,35E-02
1,45E-02
1,21E-03
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Inverter Switch Characteristics
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figure 5. IGBT
Safe operating area

IC = f( VCE)

D = single pulse
Ts = 80 °C

VGE = 15 V
Tj = Tjmax
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Inverter Diode Characteristics
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figure 6. FWD
Typical forward characteristics

IF = f( VF)

tp = 250 μs
Tj:
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figure 7. FWD
Transient thermal impedance as a function of pulse width

Zth(j-s) = f( tp)

D = tp / T
Rth(j-s) = 0,539 K/W

FWD thermal model values
R (K/W)   τ (s)
3,25E-02
5,01E-02
1,38E-01
2,22E-01
5,69E-02
3,92E-02

4,14E+00
9,90E-01
1,45E-01
3,37E-02
9,51E-03
7,97E-04
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Inverter Switching Characteristics
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figure 8. IGBT
Typical switching energy losses as a function of collector current

E = f( IC)
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With an inductive load at
VCE  = 600 V
VGE = ±15 V
Rgon = 4 Ω
Rgoff = 4 Ω
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figure 9. IGBT
Typical switching energy losses as a function of gate resistor

E = f( Rg)
Eon

Eon
Eoff

Eoff

With an inductive load at
VCE  = 600 V
VGE = ±15 V

IC = 100 A
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figure 10. FWD
Typical reverse recovered energy loss as a function of collector current

Erec = f( IC)

Erec

Erec

With an inductive load at
VCE  = 600 V
VGE = ±15 V
Rgon = 4 Ω

Tj:
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figure 11. FWD
Typical reverse recovered energy loss as a function of gate resistor

Erec = f( Rg)

Erec

Erec

With an inductive load at
VCE  = 600 V
VGE = ±15 V

IC = 100 A

Tj:
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Inverter Switching Characteristics
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figure 12. IGBT
Typical switching times as a function of collector current

t = f( IC)

td(off)
td(on)
tf
tr

With an inductive load at

VCE  = 600 V
VGE = ±15 V
Rgon = 4 Ω
Rgoff = 4 Ω

Tj = 150 °C
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figure 13. IGBT
Typical switching times as a function of gate resistor

t = f( Rg)

td(off)
td(on)
tf
tr

With an inductive load at

VCE  = 600 V
VGE = ±15 V

IC = 100 A

Tj = 150 °C
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figure 14. FWD
Typical reverse recovery time as a function of collector current

trr = f( IC)

trr

trr

With an inductive load at
VCE  = 600 V
VGE = ±15 V
Rgon = 4 Ω

Tj:
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figure 15. FWD
Typical reverse recovery time as a function of IGBT turn off gate resistor

trr = f( Rgoff)

trr

trr

With an inductive load at
VCE  = 600 V
VGE = ±15 V

IC = 100 A

Tj:
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Inverter Switching Characteristics
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figure 16. FWD
Typical recovered charge as a function of collector current

Qr = f( IC)

Qr

Qr

With an inductive load at
VCE  = 600 V
VGE = ±15 V
Rgon = 4 Ω

Tj:
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figure 17. FWD
Typical recovered charge as a function of turn off gate resistor

Qr = f( Rgoff)

Qr

Qr

With an inductive load at
VCE  = 600 V
VGE = ±15 V

IC = 100 A
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figure 18. FWD
Typical peak reverse recovery current as a function of collector current

IRM = f( IC)

IRM
IRM

With an inductive load at
VCE  = 600 V
VGE = ±15 V
Rgon = 4 Ω
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figure 19. FWD
Typical peak reverse recovery current as a function of turn off gate resistor

IRM = f( Rgoff)

IRM
IRM

With an inductive load at
VCE  = 600 V
VGE = ±15 V

IC = 100 A

Tj:
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Inverter Switching Characteristics
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figure 20. FWD
Typical rate of fall of forward and reverse recovery current as a function of collector current

diF/dt, dirr/dt = f( IC)
diF/dt  ‒ ‒ ‒ ‒ ‒
dirr/dt ──────

With an inductive load at
VCE  = 600 V
VGE = ±15 V
Rgon = 4 Ω

Tj:
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figure 21. FWD
Typical rate of fall of forward and reverse recovery current as a function of turn off gate resistor

diF/dt, dirr/dt = f( Rgoff)
diF/dt  ‒ ‒ ‒ ‒ ‒
dirr/dt ──────

With an inductive load at
VCE  = 600 V
VGE = ±15 V

IC = 100 A

Tj:
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figure 22. IGBT
Reverse bias safe operating area

IC = f( VCE)

At
Rgon = 4 Ω
Rgoff = 4 Ω

Tj = 150 °C
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Inverter Switching Definitions
figure 23. IGBT

Turn-off Switching Waveforms & definition of tdoff, tEoff (ttEoff = integrating time for Eoff)
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figure 24. IGBT
Turn-on Switching Waveforms & definition of tdon, tEon (tEon = integrating time for Eon)
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figure 25. IGBT
Turn-off Switching Waveforms & definition of tf
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figure 26. IGBT
Turn-on Switching Waveforms & definition of tr
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Inverter Switching Definitions
figure 27. FWD

Turn-off  Switching Waveforms & definition of trr


