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flow90PIM 1 600V /15 A

» Trench Fieldstop Technology IGBT3 for low

saturation loss >
e Supports design with 90° mounting angle between 1 - = :
heatsink and PCB "

» Clip-in PCB mounting

» Clip or screw on heatsink mounting

o Industrial drives

» VV23990-P633-A-PM uﬁ -Jt .Jk} .Jk} .Jk}_-

Maximum Ratings

7i=25°C, unless otherwise specified

Parameter | Symbol | Condition Value | Unit
Inverter switch

Collector-emitter voltage Vies 600 v
Collector current Ic T#=Timax T=80°C 20 A
Repetitive peak collector current Term tplimited by Timax 45 A
Total power dissipation Pt T=Timax T=80°C 47 w
Gate-emitter voltage Vo +20 \Y
Short circuit ratings :'Dccc \T;L:::ig::: 3:0 l:f
Maximum Junction Temperature Timax 175 *C
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Parameter | Symbol | Conditions Value | _Unit
Inverter Diode

Peak Repetitive Reverse Voltage VErM 600 A"
Continuous (direct) forward current If Ti=Tipa Th=80°C 22 A
Repetitive peak forward current Irrm 30 A
Total power dissipation Pigt Ti=Tipax T,=80°C 38 W
Maximum Junction Temperature Time 175 °C
Parameter | Symbol | Condition Value | _Unit

Brake switch

Collector-emitter voltage Vs G600 v
Collector current Ic TTimax T=80°C 17 A
Repetitive peak collector current Icam tplimited by Tjmax 30 A
Turn off safe operating area T; £ 150°C, Ve £ 600V 30 A
Total power dissipation P TTimax T=80°C 44 w
Gate-emitter voltage Voes +20 v
Short circuit ratings Trt"::c \T;L,;_::lig:.-’c 3:0 l:f
Maximum Junction Temperature Timax 175 *C
Parameter | Symbol | Conditions Value | _Unit
Brake Diode

Peak Repetitive Reverse Voltage VErM 600 A"
Continuous (direct) forward current If Ti=Tipa Th=80°C 17 A
Repetitive peak forward current Trrm 20 A
Total power dissipation Pigt Ti=Tipax T,=80°C 34 W
Maximum Junction Temperature Time 175 °C
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Parameter | Symbol | Conditions Value | Unit
Rectifier Diode
Peak Repetitive Reverse Voltage Veem 1600 A"
Continuous (direct) forward current Ir Ti= Tim Th=80°C 33 A
Surge (non-repetitive) forward current Irsm ) ) 200 A
50 Hz Single Half Sme Wave T, = 150°C
Surge current capability % fp= 10 ms 30 Hz sine . 200 AZs
Total power dissipation Pt Ti= Tim Tn= 80°C 43 W
Maximum Junction Temperature Times 150 °C
Parameter Symbol Conditions Value Unit
Module Properties
Thermal Properties
Storage temperature Tog -40..+125 =C
Operation Junction Temperature Ticp -40.. A Tinax - 25) *C
Isolation Properties
Isolation voltage Visa DC voltage tp=28 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 Symbol Conditions Value Unit
Ve [V] | Ve [V] | Ic[A] |T5[ °C]| Min Typ Max
Static
Gat itter threshold volt Vee=V 0,00021 |** ® =8 6.5 v
ate-emitter threshold voltage Vee(th) |Vee=Vee X 125
25 1,1 1,59 1,9
Collector-emitter saturation voltage VeEeat 15 15 125 - "
150 1,85
) 25 0,85
Collector-emitter cut-off current Ieps 0 600 125 pA
. 25 300
Gate-emitter leakage current Iges 20 0 125 nA
Internal gate resistance re none Q
Input capacitance Ciee 860
Output capacitance Coes |F=1 MHZ 0 25 25 55 pF
Reverse transfer capacitance Cres 24
Gate charge Q. 15 480 15 25 87 nC
Thermal
Phase-Change
Thermal resistance junction to sink R ihj-q) Material 2,03 K/ W
A=3,4W/mK
IGBT Switching
25 15
Turn-on delay time Eagom) 125 15
Rew =8 Q 25 12
Rise time tr R,..=160Q 125 15 ns
. 25 138
Tum-off delay time tagom 135 156
15/0 300 15
Fall time t 25 88
f 125 91
Qwwn = 0,5 pC 25 0,226
Turn-on energy (per pulse) Eg Gorws = 1,1 1C 125 0.318
mWs
Turn-off energy (per pulse) E 25 0,322
gy (perp off 125 0,410
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Parameter Symbol Conditions Value Unit
die/dt [Alus] | V.M [Ik[A] [T, Min | Typ | Max
Static
Forward voltage Ve 15 12550:: 11'561 1.95 A"
25°C 27
Reverse leakage current lem 600 150°C pA
Thermal
) ) ) Phase-Change
Thermal resistance chip to heatsink Rinn Material A=3 4W/mK 245 KA
FWD Switching
Peak recovery current Tgpn 535 1; A
- 25 130
Reverse recovery time t 125 731 ns
di/dt = 1722 A/ps 25 0,544
Recovered charge Q. dijde = 1147 Afps 15/0 300 15 125 1,055 pC
Reverse recovered energy E,e 525 8’;3; mWs
(di /At ) 25 1063
Peak rate of fall of recovery current 125 436 Afus
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Brake Switch
Parameter Symbol Conditions Value Unit
Vee [V] | Ve [V]]| Ic[A] |T[ °C]| Min Typ Max
Static
. 25 5 5,8 6,5
Gate-emitter threshold voltage Vae(th) Veoe=Vee 0,00015 125 \"
) ) 25 1,1 1,50 1,9
Collector-emitter saturation voltage ViEsat 15 10 125 \"
. 25 0,06
Collector-emitter cut-off current Icgs 0 600 125 pA
. 25 300
Gate-emitter leakage current Iges 20 0 125 nA
Internal gate resistance rs none Ly}
Input capacitance Cies 551
Output capacitance Coee  |f=1 MHZ 0 25 25 40 pF
Reverse transfer capacitance Crec 17
Gate charge Qg 15 480 10 25 62 nC
Thermal
Phase-Change
Thermal resistance junction to sink R th(j-s) Material 2,16 K/ W
A=3,4W/mK
IGBT Switching
25 15
Turn-on delay time Edon) 125 14
Roz=160Q 25 11
Rise time [ R..=320Q 125 14 ns
25 155
Tumn-off delay time tagom 125 170
15/0 300 10
Fall time t 25 89
! 125 98
Quwn = 0,5 HC 25 0,163
Turn-on energy (per pulse) Eepn O = 0.8 1C 125 0.218
mWs
Turn-off energy (per pulse) E 25 0,242
gy iperp off 125 0,291
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Brake Diode
Parameter Symbol Conditions Value Unit
v.[V]|Ig[A]|r;[°C]| Min Typ Max
Static
25 1,60 1,95
Forward voltage Ve 10 \"
150 1,56
25 27
Reverse leakage current Iy 600 pA
150 -
Thermal
Phase-Change
Thermal resistance junction to sink Rugg [Material 2,79 K/ W
A=3,4W/mK
FWD Switching
Peak t 1 25 5 A
2aK recovery curren RRM 125 g
) 25 198
Reverse recovery time trr ns
125 276
di/dt = 670 Afps 25 0,514
Recovered charge Qg dijde = 0 Afpis 15/0 300 15 125 0,035 [Tles
25 0,094
Reverse recovered energy Eper mWs
125 0,187
i 25 411
Peak rate of fall of recovery current (A e/ dE Jmax 125 78 Alus
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Rectifier Diode
Parameter Symbol Conditions Value Unit
v.[V]|Ig[A]|r;[°C]| Min Typ Max
Static
25 1,22 1,9
Forward voltage Ve 25 125 1,21 \"
150
25 50
Reverse leakage current I 1600 pA
150 1100
Thermal
Phase-Change
Thermal resistance junction to sink Rugs [|Material 1,61 K/ W
A=3,4W/mK
Thermistor
Parameter Symbol Conditions Value Unit
VeVl [VeIVl [iclA] [rji°cl | Min | Typ | Max
Rated resistance R 25 22 ko
Deviation of R100 Agm R100=1486 0 100 -12 +12 %
Power dissipation P 25 200 mw
Power dissipation constant 25 2 mw /K
B-value Bpssp  |Tol. £3% 25 3950 K
B-value Bpsjon |Tol. £3% 25 3998 K
Vincotech NTC Reference B
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Typical output characteristics IGBT

Typical output characteristics IGBT
Te=1(Ve) Te=1(Ve)
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Typical transfer characteristics Transient Thermal Impedance as function of Pulse duration IGBT
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150 °C = = = = IGBT thermal model values
Ra (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
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Typical forward characteristics FWD Transient thermal impedance as a function of pulse width FWD
I = f{Ve) Zinan = fitp)
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FWD thermal model values

R (K/W)
4,19E-02
2 13E-01
8,78E-01
6,49E-01
4 43E-01
2 T5E-01

Tau (s)
9.13E+00
TA0E-01
1.02E-01
1.91E-02
3.64E-03
4,38E-04
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Typical output characteristics IGBT
Te=1(Ver) Tc=1(Vee)
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Typical transfer characteristics IGBT Transient Thermal Impedance as function of Pulse duration IGBT
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Ra (K/W) T(s)
3,20E-02 6,52E+00
2,64E-01 4,98E-01
9,63E-01 8,83E-02
6,33E-01 1,64E-02
3,25E-01 2,98E-03
2,66E-01 3,39E-04
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Gate voltage vs Gate charge IGBT
Vee=£(Qc)
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Typical forward characteristics FWD Transient thermal impedance as a function of pulse width FWD
Ir = f{Ve) Zumg = fep)
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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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Rectifier Diode Characteristics

Typical forward characteristics Rectifier Diode Transient thermal impedance as a function of pulse width Rectifier Diode
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Diode thermal model values

R (K/wW) T (s)

6,72E-02 2, T2E+00
1,48E-01 4 14E-01
§,68E-01 8,33E-02
2.53E-01 2,89E-02
1,69E-01 5,15E-03
1,06E-01 9,10E-04

Thermistor Characteristics

Thermistor typical temperature characteristic

Typical NTC characteristic
as a function of temperature
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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
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Figure 3. FWD Figure 4. FWD
Typical reverse recoverad energy loss as a function of collector current Typical reverse recoverad energy loss as a function of gate resistor
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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
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Figure 7. FWD Figure 8. FWD
Typical reverse recovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistor
e =f{IC) Err = (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
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Figure 11. FWD Figure 12. FWD
Typical peak reverse recovery current current as a function of collactor currant Typical peak reverse recovery current as a function of IGBT turn on gate resistar
Ien=f(Ig) Iy = (R zon)
16 18
g £
T T
£ £
—
12 12
L LT T TP A AR R LR Y I A IR“
Trm
T.‘-_-—_‘_-"_“‘—'—-——._JP.M
ARt TP R
8 ) RM
4 4
o 0
o 5 10 15 20 30 0 20 40 60 80 100 120 140
I (8) B,.. @
At Ve 300 v D5 0L  sssssssssasess At V= 300 W D5 OC  sssssssssasess
V= 15/0 v T 125 °C Vee= 15/0 v T 125 °C
Reon= 16 o] 150 °C == == == == Ie= 15 A 150 °C == == == ==

Copyright Vincotech 18 25 Mar. 2015 / Revision 3



v

Vincotech

V23990-P633-A-PM

Inverter Switching Characteristics

datasheet

Figure 13. FWD Figure 14. FWD
Typical rate of fall of forward and reverse recovery current as a function of collector current Typical rate of fall of forward and reverse recovery current as a function of IGBT turn on gate resistor
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General conditions
T; = 125°C
Rem = 160
R gort - 89
Figure 1. IGBT Figure 2. IGBT
Turn-off Switching Waveforms & definition of tdoff, tEoff (tEoff = integrating time for Eoff) Turn-on Switching Waveforms & definition of tdon, tEon (tEon = integrating time for Eon)
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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 tEan
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Figure 7. FWD
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Inverter Switching Characteristics
Figure 8. FWD Figure 9. FWD
Turn-on Switching Waveforms & definition of tu. (t.. = integrating time for @.) Turn-on Switching Waveforms & definition of tow. (o= integrating time for E}
150 125
% %
I Qur Eree
100 e
100 — __,__
, 75 - Errec
50 = 7
7 g Prec
s0
0
25
50
o de
-100 25
28 28 3 31 32 3.3 34 2,7 2,8 2,8 3 31 3.2 3.3 34 3.5
£(ps) t(ps)

15(100%) = 15 A Prec (100%) = 4,47 kW

0 (100%) = 1,05 uc Eee (100%) = 0,22 mJ

tor= 0,48 L] FErec = 0,48 ps
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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{lg E=iry
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0,3 0,4 .
0,15 0,2
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With an inductive load at 25 °C With an inductive load at 25 OC sssssssassiias
Vee= 300 A T;: 125 °C Vee= 300 v T;: 125 °C
Vee= 15/0 v 150 °C == == == == Vee= 15/0 v 150 °C == == == ==
Rion= 32 Io] Ic= 10 A
Rgs= 16 o
Figure 3. FWD Figure 4. FWD
Typical revarse recoverad energy loss as a function of collector current Typical reverse recoverad energy loss as a function of gate resistor
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Brake Switching Characteristics
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{I9) t=1(rg
1 1
) g E—
g T i
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— ] /
0,1 e 0,1 (
.
=
B
] P I—
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—-——'—'—"——'__'_—_,__,__'_'_..----""—""--'—"'-_"_'-H= Taion) /—
001 0,01
=
o
0,001 0,001
] 5 10 15 2 0 50 120 180 240 300
0] o ()
With an inductive load at With an inductive load at
Tj= 125 °C Tj= 125 °C
Vee= 300 v Vee= 300 v
Vee= 15/0 ' Vee= 15/0 W
Reon= 32 o] Ig= 10 A
Rof= 16 0
Figure 7. FWD Figure 8. FWD
Typical reverse recovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistar
te=1(Ig) Err = (R gon)
0,4 0,6
& -
0,3 0,45
0,2 .
/ mseeessaas [ 03 /
0,1 —e=t 0,15
1] 0
0 5 10 15 20 0 60 120 180 240 300
I (8) Ryon (M)
At Ve 300 v 25 OC cessssscsasses At Vees 300 Y] P v
Vee= 15/0 v Tj 125 °C Vee= 15/0 v Tj 125 °C
son = 32 O 150 °C = = = = Ig= 10 A 150 °C = = = =
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Figure 9. FWD Figure 10. FWD
Typical recovered charge as a function of collector cument Typical recoved charge as a function of IGBT turn an gate resistor
Q-=1(Ic) @r=f(R zon)
12 1
g 2 g
¥ / ’ &
{2,
0,8
0,9 //
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06 e RN B PETTTT R R
0,4 g,
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At Ve 300 v 25 °C At Vo= 300 v 25 OC sersscuresrns
Vee= 15/0 WV T 125 °C Vee= 15/0 W T 125 °C
o= 3z o] 150 °C == == == == Ie= 10 A 150 °C == == == ==
Figure 11. FWD Figure 12. FWD
Typical paak reverse recovery current current as a function of collactor currant Typical paak reverse recavery current as a function of IGBT turn on gate resistor
Ipn=£{Ig) I py = (R gon)
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Brake Switching Characteristics

Figure 13. FWD Figure 14. FWD
Typical rate of fall of forward and reverse recovery current as a function of collector current Typical rate of fall of forward and reverse recovery current as a function of IGBT turn on gate resistor
di p/dt,di fdt = (I c) di p/dt,di m/dt = f[R )
£ 1200 Z 1600
z dig/dt = dig/dt | = = 3
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At Ve 300 WV 25 °C  eessssssneseen At Ve= 300 W
Vee= 15/0 v T 125°C Ver= 15/0 v
Ron= 32 o] 150°C = = = = Ic= 10 A
Figure 15. IGBT
Reverse bias safe operating area
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Brake Switching Characteristics
General conditions
T; = 125 °C
Rgon = 320
R ot = 16 ©
Figure 1. IGBT Figure 2. IGBT
Turn-off Switching Waveforms & definition of tdoff, tEoff (tEoff = integrating time for Eoff) Turn-on Switching Waveforms & definition of tdon, tEon (tEon = integrating time for Eon)
125 200
o Lo % Ic
F\M
100 re—spes
Vg 150
| Veesos 7 Veeoow
75 !
100
T I Vee
50 | -
50
25
o "._. e 15 . Vdeto% £ -+ lc 0% — %
0 -. r
Vee """ tgon
-25 50
-0,1 a 0,1 0,2 0,3 0,4 0,5 2,75 2,8 2,85 2,9 2,35 3 3,05 3,1
E(ps) t(ps)
Ve (0%) = 0 v Ve (09) = 0 v
Ve (10096) = 15 v Ve (10096) = 15 v
Ve (1009) = 300 v Ve (100%) = 300 %
I1c(100%6) = 10 A I¢(100%) = 10 A
taoft = 0,171 us taon = 0,015 ps
tEof= 0,407 ps tEon= 0,172 ps
Figure 3. IGBT Figure 4. IGBT
Turn-off Switching Waveforms & definition of tf Turn-on Switching Waveforms & definition of tr
125 200
% ; fitted Ve % I
C 3 M)
100 \ ™ b
Ay 150
n %
75
I 100 -
T|lceos cE
<0 90%
o £
o Tosos
A 50
25 .
— I aon |
0 tF i
-25
-0,1 ] 0,1 0,2 0,3 0,4 0,5 -50
2,8 2,85 2,9 2,95 3 3,05
£(ps) t(ps)
Ve (100%) = 300 v Ve (100%) = 300 v
Ic(100%) = 10 A I (100%) = 10 A
te= 0,092 ps tr= 0,015 ps
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Brake Switching Characteristics

Figure 5. IGBT Figure 6. IGBT
Turn-off Switching Waveforms & definition of tEoff Turn-on Switching Waveforms & definition of tEan
125 200
%
Ioisg % Poy,
Eqog
100 —
Pog P 150
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4 Eﬂk‘l
/] 100 —
50 L
50 —
25 g
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» 0 | |
0 — ] ]
Loff tean
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P (100%) = 2,99 kw Pon (100%) = 2,99 kw
E o (100%) = 0,28 mJ E o (10094) = 0,25 mJ
tEpE= 0,407 ps tEon= 0,172 ps
Figure 7.
Turn-off Switching Waveforms & definition of trr
150
%
Iy
100
to
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0 !
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2,7 2,8 2,9 3 3,1 3,2 3,3
t(ps)
V4 (1000%) = 300 v
15(100%) = 10 A
Irpu (100%) = 9 A
b= 0,256 Hs
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Brake Switching Characteristics
Figure 8. FWD Figure 9. FWD
Turn-on Switching Waveforms & definition of tu. [t = integrating time for G.) Turn-on Switching Waveforms & definition of b [t.= integrating time for E
150 125
% % E,
Iy Qe T
100 — —
100 —— — —
P 75 tErec
s
50
4 thr
50
0 y
25
Prec
-50
0
-100 -25
2,7 2,85 3 3,15 3,3 3,45 3,6 2,7 2,85 3 3,15 3,3 3,45 3,6
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14(10094) = 10 A Prec (100%) = 2,99 kw
Qe (100%) = 0,85 uc Frec (10088) = 0,18 mJ
tom= 0,511 us Eree = 0,511 s
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Version Ordering Code in DataMatrix as in packaging barcode as
without thermal paste with solder pins V23990-P633-A-FM P633-A P633-A
S = - Text Vi.m:o Date code Type UL Lot number Serial
Saidadet Vinco WWYY TITTTTTTT UL LLLLL 5555
L ssss — Type Lot I Serial Date code
f : TTTTTTT7T LLLLL 3355 WWYY
Pin table [mm]

Pin X Y Pos N 28 165 1617 181920 2122 o —— .
1 o3 0 2 A °*9® o9 o0 oo I : i
4 32,5 0 DC+

5 28,1 0 TN+ K|
6 18 0 WLG 1 | =

7 15 0 WL o =

g 12 0 VLG =]

9 9 0 WL T ]

10 3 0 ULG S 1 ! ! !
11 0 0] UL 8k

12 0 i UHG 73 01 =

13 3 Fi u - - - .

14 | 85 7 VHG ¢ 43 <01

15 11,5 7 W

16 17 F WHG — ': "

17 | 20 7 W . M 0 I fd
18 33 7 NTC | |-

19 36 7 BrE ZD Eaiiee]
20 | 39 7 BrG : H i
21 46 7 L3 | -—UI = i
——= 3 L1111 T -,

115 005
@ 12005 ||
L 67 0, N
78 07
L -—
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I INV+ (5)
D13 D7 L D1 = D3 i3 D5
A UHG (12) UVG (14) I UWG (1 6)|
L1 (22) @ BRC (2) U (13)
L2 (1) e— - -\ (15)
L3 (21— W (17)
T7
D12 T2 D2 T4 D4 T6 -
A BRG (20)| ULG (10) VLG (8) I WLG (6) I
T
DC- (3)§ NTC (18)§ BRE (19) UL (11) VL (9) WL (11)

D Component Voltage Current Function Comment
T1,T2,T3,T4,T5,T6 IGBT 600V 204 Inverter switch
D1,02,D32,04,D5,D6 FWD 600V 204 Inverter Diode

T7 IGBT 600V 15A Brake switch

D7 FWD 600V 104 Brake Diode

DDls?L’%gllzD é)01,3 Diode 1600V 2548 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 0 packages see vincotech.com website.
Document No.: Date: Modification: Pages
V23990-P633-A-D3-14 25 Mar. 2015
DISCLAIMER

The information given in this datasheet describes the type of component and does not represent assured characteristics. For tested values please
contact Vincotech.Vincotech reserves the right to make changes without further notice to any products herein to improve reliability, function or
design. Vincotech does not assume any liability arising out of the application or use of any product or circuit described herein; neither does it convey
any license under its patent rights, nor the rights of others.

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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