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flow90PIM 1 600V /20A

e Trench Fieldstop Technology IGBT3 for low
saturation loss
e Supports design with 90° mounting angle between | s = P

heatsink and PCB
e Clip-in PCB mounting

e Clip or screw on heatsink mounting

e Industrial drives
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Maximum Ratings
7i=25°C, unless otherwise specified
Parameter | Ssymbol | Condition Value | Unit
Inverter switch
Collector-emitter voltage Vs 600 v
Collector current Ig T=Tymax Ts=80°C 24 A
Repetitive peak collector current Ieam tp limited by Tymax &0 A
Total power dissipation Pt T=Tymax T:=80°C %] w
Gate-emitter voltage Vees +20 v
. . . tg T; = 150°C 5}
Short circuit ratings - ! K
Ve Vgg = 15V 360 v
Maximum Junction Temperature Timex 175 °C
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Parameter | Symbol | Conditions Value | Unit
Inverter Diode

Peak Repetitive Reverse Voltage VERM 600 v
Continuous (direct) forward current Ie Ti=Timax Th=80°C 24 A
Repetitive peak forward current TerM 40 A
Total power dissipation Pigt Ti=Timax Tp=80°C 40 W
Maximum Junction Temperature Time 175 °C
Parameter | Symbol | Condition Value | Unit
Brake switch

Collector-emitter voltage Vs 600 v
Collector current Ig T=Tymax Ts=80°C 20 A
Repetitive peak collector current Ieam tp limited by Tymax 45 A
Total power dissipation Pt T=Tymax T:=80°C 47 w
Gate-emitter voltage Vees +20 v
Short circuit ratings :’;Ec i‘g,j:ligi-'c 320 f
Maximum Junction Temperature Timex 175 °C
Parameter | symbol | Conditions Value | Unit
Brake Diode

Peak Repetitive Reverse Voltage VerM 600 v
Continuous (direct) forward current Ir Ti=Timx Ty=80°C 17 A
Repetitive peak forward current ITrruM 20 A
Total power dissipation Pt Ti=Tima Ty=80°C 34 W
Maximum Junction Temperature Timax 175 °C

Copyright Vincotech 2 23 Mar. 2018 / Revision 5



V23990-P634-A-PM

datasheet

Vincotech

Parameter | Symbol | Conditions Value | Unit
Rectifier Diode

Repetitive peak reverse voltage VErM 1600 v
Mean forward current Teay Ti= T T.=80°C 33 A
Surge (non-repetitive) forward current Tesm &0 Hz Single Half Sine Wave 200 A
Surge current capability It t,= 10 ms 50 Hz sine T;= 150 °C 200 A%g
Total power dissipation Piot T5= Timax T-=80 °C 43 W
Maximum Junction Temperature Timax 150 °C
Parameter Symbol Conditions Value Unit
Module Properties

Thermal Properties

Storage temperature T -40...+125 =C
Operation Junction Temperature Tiep -40..H(Tigax - 25) °C
Isolation Properties

Isolation voltage Visa DC voltage ty=2s 4000 v
Creepage distance min 12,7 mm
Clearance min 11,84 mm
Comparative Tracking Index CTI =200
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Characteristic Values
Inverter Switch
Parameter Symbeol Conditions Value Unit
Vee [V] | Ve [V]| Ic[A] | 5[ °C]| Min Typ Max
Static
. 25 5 5,8 6,5
Gate-emitter threshold voltage Vge(th) Vee=Vee 0,00029 125 A
25 1,1 1,52 1,9
Collector-emitter saturation voltage ViEear 15 20 125 - v
150 1,84
. 25 1,1
Collector-emitter cut-off current Teps 0 600 125 HA
. 25 300
Gate-emitter leakage current Tges 20 0 125 na
Internal gate resistance re none Q
Input capacitance Cies 1100
Output capacitance Coee  |f=1 MHz 0 25 25 71 pF
Reverse transfer capacitance Cres 32
Gate charge Qe 15 480 20 25 120 nC
Thermal
Phase-Change
Thermal resistance junction to sink Rihjeq) Material 1,81 KW
A=3,4W/mK
IGBT Switching
Turn-on delay time tifon) 25 "
Y aem) 150 70
Rise time tr R = 16 0 25 1
Reon = 16 Q 150 16 ne
) 25 122
Turn-off delay time Fafoff) 150 143
£15 300 20
) 25 91
Fall time tf
150 111
= 0,8 uC 25 0,259
Turn-on energy {per pulse) Eon S:EE —17 EC 150 0,380
mwWws
Turn-off energy (per pulse) E 25 0,448
gy \perp off 150 0,613
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Inverter Diode
Parameter Symbol Conditions Value Unit
V.[V]|Ig[A]|r;[°C]| Min Typ Max
Static
25 1,70 1,95
Forward voltage Ve 20 125 1,58 A
150 -
25 27
Reverse leakage current I, 600 A
150 -
Thermal
Phase-Change
Thermal resistance junction to sink Rags |Material 2,37 KW
A=3,4W/mK
FWD Switching
Peak t 1 25 22 A
eak recovery curren REM 150 26
. 25 125
Reverse recovery time trr ns
150 204
di/dt = 2072 Ajps 25 0,809
R d ch +15 300 20 C
scovered charge 2 di/dt = 1922 Afps 150 1,713 H
25 0,171
Reverse recovered energy Erar mWs
150 0,373
] 25 2050
Peak rate of fall of recovery current (i pg/dE ) max 150 741 Afus
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Brake Switch
Parameter Symbeol Conditions Value Unit
Vee [V] | Ve [V]| Ic[A] | 5[ °C]| Min Typ Max
Static
. 25 5 5,8 6,5
Gate-emitter threshold voltage Vge(th) Vee=Vee 0,00021 125 A
25 1,1 1,59 1,9
Collector-emitter saturation voltage Vegear 15 15 125 - v
150 1,85
. 25 0,85
Collector-emitter cut-off current Teps 0 600 125 HA
. 25 300
Gate-emitter leakage current Iges 20 0 125 na
Internal gate resistance re none Q
Input capacitance Cies 860
Output capacitance Coes  |F=1 MHz 0 25 25 55 pF
Reverse transfer capacitance Cres 24
Gate charge Qe 15 480 15 25 87 nC
Thermal
Phase-Change
Thermal resistance junction to sink Rihjeq) Material 2,03 KW
A=3,4W/mK
IGBT Switching
Turn-on delay time tifon) 2 19
Y alen) 125 21
Rise time tr Reor = 16 0 25 18
Ren =32 Q 125 20 s
. 25 186
Turn-off delay time tafof) 125 202
15/0 300 15
. 25 89
Fall time tr
125 94
_ Qurwp = 0,5 pC 25 0,334
Turn-on energy (per pulse) Een 125 0,408
mWs
Turn-off energy (per pulse) E, 25 0.318
o 125 0,402
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Brake Diode
Parameter Symbol Conditions Value Unit
v.[V]|Ie[A]|T;[°C]| Min Typ Max

Static
25 1,60 1,95

Forward voltage Ve 10 \
150 1,56
25 27

Reverse leakage current Iy 600 150 ) pA

Thermal

Phase-Change
Thermal resistance junction to sink Rugs |Material 2,79 KW
A=3,4W/mK

FWD Switching
25 8

Peak recovery current Ipem 125 a A

. 25 198

Reverse recovery time tpp 125 276 ns
25 0,514

Recovered charge Qr Ren = 32 Q 15/0 300 15 125 0.935 [ile
25 0,094

Reverse recovered energy Erec mws
125 0,187

Peak rate of fall of recovery current (di pg/dE ) max f;s 47;1 Ajps
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Rectifier Diode
Parameter Symbo Conditions Value Unit
v.[V] |I:[A] |T Min Typ Max
Static
25°C 1,22 1,9
Forward voltage VE 25 125°C 1,21 A
150°C -
25°C 50
Reverse leakage current In 1600 A
150°C 1100
Thermal
Phase-Change
Thermal resistance junction to case Ry |Material 1,61 KW
A=3,4W/mK
Thermistor
Parameter Symbol Conditions Value Unit
[Vee IVl [VeeVI [Ic[al  [Tyiecl Min | Typ | Max
Rated resistance R 25 22 ko)
Deviation of R100 Agmr  |R100=1486 0 100 -12 +12 %
Power dissipation P 25 200 mw
Power dissipation constant 25 2 mW/K
B-value Bpsisy  |Tol. £3% 25 3950 K
B-value Bpsion | Tol. £3% 25 3998 K
Vincotech NTC Reference B
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Typical output characteristics IGBT Typical output characteristics
Ic = f(Vce) Ic = f(Vcr)
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Ve (V) Ve (V)
ty = 250 us - 25 OC seccccccccos ty = 250 Hs
Vee = 15 Y " 150 °C == = == T) = 150 °oC
Vge from 7V to 17 Vin steps of 1V
Typical transfer characteristics IGBT Transient Thermal Impedance as function of Pulse duration IGBT
Ic =f(Ver) Zwgs) = f(tp)
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Vee (V) £(s)
ty = 100 us - 25 OC esecsccscece D = /T
Vee = 10 v " 150 °C == = = = Rugs = 1,81 K/W
IGBT thermal model values
R (K/W) T (s)
6,63E-02 3,68E+00
1,83E-01 4,61E-01
8,24E-01 8,38E-02
3,93E-01 1,82E-02
1,96E-01 3,57E-03
1,49E-01 3,52E-04
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Inverter Switch Characteristics

Gate voltage vs Gate charge IGBT
Vee=f(Q¢c)
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Inverter Diode Characteristics

Typical forward characteristics

Transient thermal impedance as a function of pulse width

Ir = f(VE) Zags) = ftp)
&0 gl
z g
= e
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0 1 2 3 4 5 107 103 102 10t 109 10t 102
Ve (V) L (s)
tP = 250 I‘IS 25 OC ............
Ti 125°C =— = tp/ T
150°C = = = = Rugs = 2,37 K/wW
FWD thermal model values
R (K/W) T (s)
4.62E-02 8,95E+00
1,39E-01 1,10E+00
6,93E-01 1,96E-01
5 T5E-01 6,44E-02
6,19E-01 9,95E-03
2,95E-01 1,01E-03
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Brake Switch Characteristics
figure 1. IGBT figure 2. IGBT
Typical output characteristics Typical output characteristics
Ic = f(Veg) Ic = f(Veg)
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tp = 250 us 25 OC esescccscess tp = 250 us
Vee = 15 \Y Tj: 150 °C == == == = T = 150 °C
Vge from 7V to 17 Vin steps of 1V
figure 3. IGBT figure 4. IGBT
Typical transfer characteristics Transient Thermal Impedance as function of Pulse duration
Ic = f(Var) Zngs) = f(tp)
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tp = 100 us 25 OC seesccccccss D = tp/T
Vee = 10 \Y Tj: 150 °C == == == = Rings) = 2,03 K/W
IGBT thermal model values
R (K/W) T (s)
3,94E-02 6,65E+00
2,08E-01 7,06E-01
7,57E-01 1,14E-01
5,53E-01 1,86E-02
2,62E-01 3,35E-03
2,07E-01 3,46E-04
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Gate voltage vs Gate charge IGBT
Vee=1£(Qc)
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Short circuit duration as a function of v IGBT Typical short circuit current as a function of v

tpsc = f(VeE) Isc=f(Vge)
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At At
Vee= 600 v Vees 600 v
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Typical forward characteristics Transient thermal impedance as a function of pulse width
Ir = f(Ve) Zups = fltp)
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150 °C = = = =
FWD thermal model values
R (K/W) T (s)
3,61E-02 8,54E+00
2.58E-01 5,80E-01
8,01E-01 1.03E-01
7,36E-01 1.63E-02
5,56E-01 3,27E-03
3,99E-01 4 24E-04
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Typical forward characteristics Rectifier Diode Transient thermal impedance as a function of pulse width Rectifier Diode
Ir = f(Ve) Zug = fltp)
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Diode thermal model values

R (K/w)
6.72E-02
1.48E-01
8,68E-01
2,53E-01
1,69E-01
1.06E-01

Thermistor Characteristics

Thermistor typical temperature characteristic
Typical NTC characteristic

as a function of temperature

Ry =£(T)
NTC-typical temperature characteristic
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T (s)
2.72E+00
4,14E-01
8.33E-02
2,89E-02
5.15E-03
9.10E-04
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Figure 2. IGBT

Figure 1. IGBT
Typical switching energy losses as a function of collector current Typical switching energy losses as a function of gate resistor
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With an inductive load at 25 OC sssssssiissans with an inductive load at 25 OC  sessssssssnian
V= 300 v Ti 125 °C Vee= 300 v T 125 °C
Vee= +15 v 150°C = = = = Vee= *15 vV 150 °C = = = =
Reon= 16 o] Ie= 20 A
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Typical reverse recovered energy loss as a function of collector current Typical reverse recovered energy loss as a function of gate resistor
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With an inductive load at 25 OC  semeeesesneees With an inductive load at 25 OC  eeesssneceees
V= 300 v T 125 °C Vee= 300 v Ty 125 °C
Vee= +15 v 150 °C = = = = Vee= *15 vV 150 °C = = = =
Rgon= 16 Q Ic= 20 A
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Figure 5. IGBT Figure 6. IGBT
Typical switching times as a function of collector current Typical switching times as a function of gate resistor
t=1{Ig) t=f{ry)
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Ran= 16 o] Ic= 20 A
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Figure 7. FWD Figure 8. FWD
Typical reversa racovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistor
Err = f{Ic) Ere = f{R gon)
0,3 0,4
Z )
& ) <
0,25 — - R e
- ™ [ - r’ﬂ"
- i 0,3 - -
0,2 = T
- - - -
- Joo B ‘ JFEPIOPIISS ST
015 - 02 7
r . et ,
et ”
- et o
0,1 — p
e s D
R 0,1 P
0,05 + s
] 0
] 5 10 15 20 25 0 10 20 30 40 s0 60 70
Ryon (M)
At Ve 300 v 25 At Ve 300 v 25 OC sesssesss
Vee= +15 v Ty 125 °C Vee= *15 vV Ty 125 °C
Rgon= 16 Q 150 °C == == == == Ie= 20 A 150 °C == == == ==
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Figure 9. FWD Figure 10. FWD
Typical recovered charge as a function of collector current Typical recoved charge as a function of IGBT turn on gate resistor
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Typical peak reverse recovery current current as a function of collector current

Typical peak reverse recovery current as a function of IGBT turn on gate resistor
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Typical rate of fall of forward and reverse recovery current as a function of collector current

di g/de.di prfdt = F{Ic)

Figure 14. FWD

Typical rate of fall of forward and reverse recovery current as a function of IGBT turn on gate resistor
dip/dt.di prfdt = F[RE)
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Figure 15. IGBT
Reverse bias safe operating area
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General conditions
T; =  150°C
Rgon = 16 2
R ot - 160
Figure 1. IGBT Figure 2. IGBT
Turn-off Switching Waveforms & definition of tdoFF, tEoff (EEoff = integrating time for Eoff) Turn-on Switching Waveforms & definition of tdon, tEon (tEon = integrating time for Eon)
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g (100%) = 20 A Ic(100%) = 20 A
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Figure 3. IGBT Figure 4. IGBT
Turn-off Switching Waveforms & definition of tf Turn-on Switching Waveforms & definition of tr
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Figure 5. IGBT Figure 6. IGBT
Turn-off Switching Waveforms & definition of tEoff Turn-on Switching Waveforms & definition of tEon
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Figure 7. FWD
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Inverter Switching Characteristics
Figure 8. FWD Figure 9. FWD
Turn-on Waveforms & definition of te [t = integrating time for @.) Turn-on ing Waveforms & definition of few (tew= integrating time for ExJ
150 150
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100 —— R 100 ——— J Brec
- [
50 - - 50 /,,/‘ [
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0 0
-50 -50
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150 -150
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15 (100%) = 20 A P re: (1009%) = 5,98 kw
0 (100%) = 1,71 pc E e (10095) = 0,37 mJ
togrr= 0,44 Hs EErec = 0,44 Hs
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Figure 1. IGBT Figure 2. IGBT

Typical switching energy losses as a function of collector current Typical switching energy losses as a function of gate resistor
E=f(Ig) E=1r)
g g
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[B:]
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0,6
0,4
0,3
0,2
o 0
0 5 10 15 20 25 30 0 20 40 60 80 100 120 140
I (&) Ry ()
With an inductive load at 25 OC  seessssesseses With an inductive load at 25 O  esressereseees
Vee= 300 v Ty 125 °C Vee= 300 v T 125 °C
Veg= 15/0 v 150 °C = = = = Veg= 15/0 v 150 °C = = = =
Rgen= 32 Q Ic= 15 A
Ry = 16 o]
Typical reverse recovered energy loss as a function of collector current Typical reverse recovered energy loss as a function of gate resistar
Erec=1(1) Erec=1{rs)
0,3 A25
£ :
= Erec pre
0

\
e

0,2 Pt — Erec

0,15
/ — rec o1 S —

01 / _ ettt -nuu.-...................-.. CETTE TP
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0,05 e
0 0
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I &) (M
With an inductive load at 25 OC  ssessssreieses With an inductive load at 25 OC esccsscssccasn
Vee= 300 % Tj: 125 °C Veg= 300 % T; 125 °C
Vee= 15/0 v 150°C = = = = Vee= 15/0 W 150°C = = = =
Rgon= 32 Q Ic= 15 A
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Figure 5. IGBT Figure 6. IGBT
Typical switching times as a function of collector current Typical switching times as a function of gate resistor
t=1{Ig) t=f{ry)
1 1 :
. d(off
z g =
b= b N
oo
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— t
————— La(om)
b ] I -
[ — [ g i— t
[ La(on) /
0,01 / 0,01
e
0,001 0,001
0 5 10 15 20 25 30 0 20 40 60 80 100 120 140
I (&) Iy ()
With an inductive load at with an inductive load at
Ti= 125 °C Ti= 125 °C
Vee= 300 v Vee= 300 vV
Vee= 15/0 v V= 15/0 v
gon= 32 Q Ig= 15 A
Ryt = 16 Q
Figure 7. FWD Figure 8. FWD
Typical reversa racovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistor
Err = f{Ic) Ere = f{R gon)
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Figure 9. FWD Figure 10. FWD
Typical recovered charge as a function of collector current Typical recoved charge as a function of IGBT turn on gate resistor
Q. =1l Qr=f(Rsor)
L1 A2
= =
= =
& o
———
/
1,2 — 0,8 Q
/ Q.
08 / g

/ .....u.-‘.... ITEL)
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avt 0,3
a a
a 5 10 15 20 25 30 o 20 40 60 &0 100 120 140
I (&) Hyon (1)
At Vee= 300 v 25 OC esessessssases At Vies 300 v 25 OC essessssasiass
Vee= 15/0 v Ty 125 °C Ver= 15/0 v Ty 125°C
Ren= 32 (o] 150 °C = = = = Ic= 15 A 150°C = = = =

Typical peak reverse recovery current current as a function of collector current

Typical peak reverse recovery current as a function of IGBT turn on gate resistor

Tru=1(Ic) Trm = (R gon)
12 12
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9 ] 0
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te], Igm ————t— | Iem
O S T "M
6 [
3 3
5 0
0 R 10 15 20 0 20 40 60 80 100 120 140
I (&) Apow ()
At Vee 300 v 25 OC ssessassscasas At Vs 300 vV 25 OC ssrssassasiass
Vee= 15/0 v Ty 125 °C Vee= 15/0 vV Tj 125 °C
on= 32 o 150°C = = — — Ic= 15 A 150°C = = — —
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Figure 14. FWD
Typical rate of fall of forward and reverse recovery current as a function of collactor current
di p/dt di /et = I )

Typical rate of fall of forward and reverse recovery current as a function of IGBT turn on gate resistor
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Figure 15. IGBT
Reversa bias safa operating area
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Copyright Vincotech 26

23 Mar. 2018 / Revision 5



v
V23990-P634-A-PM

datasheet
Vincotech
General conditions
T; = 125 °C
Rgon = 320
Reust = 16 O
Figure 1. IGBT Figure 2. IGBT
Turn-off Switching Waveforms & definition of tdoff, tEoff (tEoff = integrating time for Eoff) Turn-on Switching Wavefarms & definition of tdon, tEon (tEon = integrating time for Eon)
140 200
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Vee(0%) = 0 v Vee (0%) = 0 v
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I¢ (100%) = 15 A Ic(100%) = 15 A
taoff = 0,203 Hs Edon = 0,020 Hs
tEoff = 0,405 Hs tEon = 0,213 Us
Figure 3. IGBT Figure 4. IGBT
Turn-off Switching Waveforms & definition of tf Turn-on Switching Waveforms & definition of tr
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Figure 5. IGBT Figure 6. IGBT
Turn-off Switching Waveforms & definition of tEoff Turn-on Switching Waveforms & definition of tEon
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Icy s d
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Figure 7. FWD
Turn-off_Switching Waveforms & definition of trr
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Figure 8. FWD Figure 9.
Turn-on Waveforms & definition of to- [to- = integrating time for G-} Turn-on ing Waveforms & definition of fe (toar= integrating time for E«)
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Version Ordering Code in DataMatrix as in packaging barcode as
without thermal paste with solder pins V23990-P634-A-PM P634-A P634-A
with thermal paste with solder pins V23990-P634-A-/3/-PM P634-A P&34-A-/3/
Text Vinco Date code Type UL Lot number Serial
Vinco WWYY TTITTTITTTT UL LLLLL 55585
i Type Lot number Serial Date code
| i 1 . TFEERETER LLLLL 5555 WWYY
Pin table [mm]
Pin X ¥ Pos N 1 5 L < 1 :
1 53 0 L2 | LA G A i !
2 46 0 BrC o B0 o 7alaTel
3 39,5 0 DC-
4 32,5 0 DC+
‘ o
5 28,1 0 TNV+ | 1o s
5] 18 0 WLG ) T
7 15 0 WL =
!
8 12 0 VLG =)
9 9 0 V0L
11
10 3 0 ULG 1
11 0 0 uL a4
12 0 7 UHG 73 01
13 3 7 U o = "
¢ 43 <01
14 8.5 7 VHG
15 | 11,5 7 v | _
16 | 17 7 WHG . - : m— | $
17 20 7 W i i N = g
e 7 NTC mY J
19 36 7 BrE ’ ' B/ A
20 39 7 Bri < H =
S —— SREE
> w/
gu Euior v oey ©od 1 i
[ | 115 2005
@ 12005_||
67 +01
78 +02
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I INV+ (5)
D13 D7 i D1 = D3 i D5
A UHG (12) UVG (14)| UWG (1 6)|
L1 (22)@m— BRC (2) U (13)
L2 (1) @— -\ (15)
L3 (21) ap—py W (17)
T7
D12 T2 D2 T4 D4 T6 Be
A BRG (20)| ULG (10) VLG (8) I WLG (6) I
N
_|_
DC- (3)§ NTC (18)@ BRE (19) UL (11) VL (9) WL (11)
D Component Voltage Curren Function Comment
T1,T2,T3,T4,7T5,T6 IGBT 600V 204 Inverter switch
01,02,03,04,D5,D6 FWD 600V 204 Inverter Diode
T7 IGBT 600V 154 Brake switch
D7 FWD 600V 10A Brake Diode
Dtﬁ’,%gl’; éol’:% Diode 1600V 18A Rectifier
T NTC Thermistor
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Packaging instruction
Standard packaging quantity (SPQ) 80 | >SPQ Standard | <SPQ Sample
Handling instruction
Handling instructions for flow 90 1 packages see vincotech.com website.
Document No.: Date: Modification: Pages
V23990-P634-A-D5k1-14 23 Mar. 2018
DISCLAIMER

The information, specifications, procedures, methods and recommendations herein (together “information”) are presented by Vincotech to
reader in good faith, are believed to be accurate and reliable, but may well be incomplete and/or not applicable to all conditions or situations
that may exist or occur. Vincotech reserves the right to make any changes without further notice to any products to improve reliability,
function or design. No representation, guarantee or warranty is made to reader as to the accuracy, reliability or completeness of said
information or that the application or use of any of the same will avoid hazards, accidents, losses, damages or injury of any kind to persons
or property or that the same will not infringe third parties rights or give desired results. It is reader’s sole responsibility to test and determine
the suitability of the information and the product for reader’s intended use.

LIFE SUPPORT POLICY

Vincotech products are not authorised for use as critical components in life support devices or systems without the express written approval

of Vincotech.

As used herein:

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or
sustain life, or (c) whose failure to perform when properly used in accordance with instructions for use provided in labelling can be
reasonably expected to result in significant injury to the user.

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause
the failure of the life support device or system, or to affect its safety or effectiveness.
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