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flowNPC 2 650V 7 600 A

Topology features flow 2 13 mm housing

e Integrated DC capacitor

e Kelvin Emitter for improved switching performance
e Neutral Point Clamped Topology (I-Type)

e Split topology

e Temperature sensor

Component features

e High speed and smooth switching
e Low gate charge
e Very low collector emitter saturation voltage

Housing features

e Base isolation: Al203
e Convex shaped baseplate for superior thermal contact
e Cu baseplate

e Thermo-mechanical push-and-pull force relief
e Solder pin

e

L

Target applications

e Industrial Drives
e Solar Inverters

=4
e UPS g‘
= y: ._,
=%
i

Types

e 30-FTO7NIA600S501-PD60F58
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Maximum Ratings
T; = 25 °C, unless otherwise specified
Parameter Symbol Conditions Value Unit
Buck Switch
Collector-emitter voltage Vces 650 \%
Collector current (DC current) I T = Tjmax Ts =80 °C 336 A
Repetitive peak collector current lcrm tp limited by Tjmax 1200 A
Turn off safe operating area T; = 150°C, Vce = 1200 V 1200 A
Total power dissipation Prot Tj = Tjmax Ts =80 °C 500 W
Gate-emitter voltage Vees +20 \Y
Maximum junction temperature Timax 175 °C
Buck Diode
Peak repetitive reverse voltage VRrrM 650 \%
Forward current (DC current) I Tj = Tjmax Ts =80 °C 250 A
Repetitive peak forward current lerm tp limited by Tjmax 750 A
Total power dissipation Prot T = Timax Ts =80 °C 311 W
Maximum junction temperature Timax 175 °C
Boost Switch
Collector-emitter voltage Vces 650 \%
Collector current (DC current) I Tj = Timax Ts =80 °C 285 A
Repetitive peak collector current lcrm tp limited by Tjmax 1350 A
Turn off safe operating area T; = 150°C, Vce = 1200 V 1350 A
Total power dissipation Prot Tj = Tjmax Ts =80 °C 403 w
Gate-emitter voltage Vees +20 \Y
Short circuit ratings tsc Vee = 15V, Vcc = 400 V T =150 °C 3 ps
Maximum junction temperature Timax 175 °C
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Maximum Ratings
T; = 25 °C, unless otherwise specified
Parameter Symbol Conditions Value Unit
Boost Diode
Peak repetitive reverse voltage VrrMm 650 \%
Forward current (DC current) Ir T = Tjmax Ts =80 °C 204 A
Repetitive peak forward current lrrm tp limited by Tjmax 600 A
Total power dissipation Prot Tj = Timax T, =80 °C 255 w
Maximum junction temperature Timax 175 °C
Boost Sw. Inv. Diode
Peak repetitive reverse voltage VRrM 650 \%
Forward current (DC current) I Tj = Tjmax T, =80 °C 204 A
Repetitive peak forward current lrrm tp limited by Tjmax 600 A
Total power dissipation Pt Tj = Tjmax Ts =80 °C 255 W
Maximum junction temperature Timax 175 °C
Capacitor (DC)
Maximum DC voltage Vimax 630 \%
Operation Temperature Top -55 ... 150 °C
Module Properties
Thermal Properties
Storage temperature Tag -40...+125 °C
coopr?c:ie;it;%n temperature under switching Tio 40,4+ (Tps - 25) o
Isolation Properties
Isolation voltage Visol DC Test Voltage™ tt=2s 6000 \%
Isolation voltage Visol AC Voltage t, =1 min 2500 \Y
Creepage distance =>12,7 mm
Clearance >12,7 mm
Comparative Tracking Index CTI = 600
*100 % tested in production
Copyright Vincotech 3 12 Aug. 2022 / Revision 2



v

30-FTO7NIA600S501-PD60F58
datasheet

Vincotech

Characteristic Values

Parameter Symbol Conditions Values Unit

Vee [V1 Vee [V] | 1c [A] ]
v vy [ Ve VI | o IAT | T [°CT | Min | Typ | Max
oS Ve [V] | I [A]

Buck Switch

Static
Gate-emitter threshold voltage Veew) |Vee = Vee 0,006 25 3,25 4 4,75 \%
25 1,15 1,24 1,8M
Collector-emitter saturation voltage Veesat 15 600 125 1,7 \%
150 1,75
Collector-emitter cut-off current Ices ] 650 25 150 HA
Gate-emitter leakage current lees 20 0o 25 600 nA
Internal gate resistance rg None Q
Input capacitance Cies 34200 pF
Output capacitance Coes f=1 Mhz 0 25 25 990 pF
Reverse transfer capacitance Cres 115,8 pF
Gate charge Qq Vee = 400 V +15 600 25 2520 nC
Thermal
Thermal resistance junction to sink @ Rin-s) ?Sag;; 8.4 W/mK 0,19 K/W
Dynamic
25 478,53
Turn-on delay time td(on) 125 540,72 ns
150 474,65
25 92,33
Rise time tr 125 94,24 ns
Ryn =8 Q 150 95,2
Reort = 16 Q 25 592,34
Turn-off delay time ta(otr) 125 619,14 ns
150 626,24
+15 350 475
25 59,4
Fall time t 125 54,48 ns
150 51,64
Qrwp=6,1 pC 25 9,91
Turn-on energy (per pulse) Eon Qrwp=10,84 pC 125 10,16 mWs
Qrwp=13,24 puC 150 10,35
25 19,65
Turn-off energy (per pulse) Eorr 125 19,44 mWs
150 19,81
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Characteristic Values

Parameter Symbol Conditions Values Unit

Vee [V1 Vee [V] | 1c [A] ]
v vy [ Ve VI | o IAT | T [°CT | Min | Typ | Max
oS Ve [V] | I [A]

Buck Diode
Static
25 1,53 1,92M
Forward voltage Ve 375 125 1,48 \%
150 1,46
Reverse leakage current Ir Vi = 650 V 25 19 HA
Thermal
Thermal resistance junction to sink @ Rin-s) ?;assi): 84 W/mK 0,3 K/W
Dynamic
25 107,47
Peak recovery current lrm 125 147,5 A
150 166,49
25 86,78
Reverse recovery time tr 125 108,36 ns
150 118,17
di/dt=3922 A/us 25 6.1
Recovered charge Qr di/dt=3987 A/ps | £15 350 475 125 10,84 ucC
di/dt=3684 A/us 150 13,24
25 1,29
Reverse recovered energy Erec 125 2,34 mWs
150 2,91
25 3339,33
Peak rate of fall of recovery current (dirf/dt)max 125 4487,66 Alus
150 4481,07
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Characteristic Values

Parameter Symbol Conditions Values Unit

Vee [V1 Vee [V] | 1c [A] ]
v vy [ Ve VI | o IAT | T [°CT | Min | Typ | Max
oS Ve [V] | I [A]

Boost Switch

Static
Gate-emitter threshold voltage Veew) |Vee = Vee 0,0045 | 25 4,35 5 5,65 \%
25 1,52 1,65M
Collector-emitter saturation voltage Veesat 15 450 125 1,7 \%
150 1,75
Collector-emitter cut-off current Ices ] 650 25 120 HA
Gate-emitter leakage current lees 20 0o 25 600 nA
Internal gate resistance rg None Q
Input capacitance Cies 26760 pF
Output capacitance Coes f=1 Mhz 0 25 25 810 pF
Reverse transfer capacitance Cres 276 pF
Gate charge Qq Vec = 520 V 15 450 25 2610 nC
Thermal
Thermal resistance junction to sink @ Rin-s) ?Sag;; 8.4 W/mK 0,24 K/W
Dynamic
25 575,24
Turn-on delay time Ta(on) 125 580,24 ns
150 582,18
25 173,65
Rise time tr 125 171,84 ns
Rgn = 5,82 Q 150 171,92
Rt = 12,8 Q 25 1026,85
Turn-off delay time ta(otr) 125 1095,12 ns
150 1114,91
+15 350 475
25 123,94
Fall time t 125 101,33 ns
150 96,85
Qrwo=4,52 puC 25 20,62
Turn-on energy (per pulse) Eon Qrwp=12,43 pC 125 23,57 mWs
Qirwo=14,87 pC 150 23,96
25 35,99
Turn-off energy (per pulse) Eorr 125 35,41 mWs
150 35,94
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Characteristic Values

Parameter Symbol Conditions Values Unit

Vee [V1 Vee [V] | 1c [A] ]
v vy [ Ve VI | o IAT | T [°CT | Min | Typ | Max
oS Ve [V] | I [A]

Boost Diode

Static
25 1,53 1,92M
Forward voltage Ve 300 125 1,49 \%
150 1,46
Reverse leakage current Ir Vi = 650 V 25 15,2 HA
Thermal
Thermal resistance junction to sink @ Rin-s) ?;assi): 84 W/mK 0,37 K/W
Dynamic
25 70,72
Peak recovery current lrm 125 127,6 A
150 138,83
25 95,49
Reverse recovery time tr 125 147.,5 ns
150 162,77
di/dt=2550 A/ps 25 4,52
Recovered charge Qr di/dt=2549 A/ps | £15 350 475 125 12,43 ucC
di/dt=2605 A/ps 150 14,87
25 0,788
Reverse recovered energy Erec 125 2,25 mWs
150 2,72
25 1894,85
Peak rate of fall of recovery current (dirf/dt)max 125 2463,13 Alus
150 1956,79

Copyright Vincotech 7 12 Aug. 2022 / Revision 2



v

30-FTO7NIA600S501-PD60OF58

datasheet
Characteristic Values
Parameter Symbol Conditions Values Unit
Vee [V1 Vee [V] | 1c [A]
VGE v Vos [V1 | 1o [A] | Ti [°C1 Min Typ Max
s Ve [V [ 1= [A]
Boost Sw. Inv. Diode
Static
25 1,53 1,92M
Forward voltage Ve 300 125 1,49 \%
150 1,46
Reverse leakage current Ir Vi = 650 V 25 15,2 HA
Thermal
Thermal resistance junction to sink @ Rin-s) ?;assi): 84 W/mK 0,37 K/W
Capacitor (DC)
Static
Capacitance C g(\:/mas voltage = 25 33 nF
Tolerance -5 5 %
Thermistor
Static
Rated resistance R 25 22 kQ
Deviation of R Drir Rio = 1484 Q 100 -5 5 %
Power dissipation P 25 130 mw
Power dissipation constant d 25 1,5 mwW/K
B-value Besisoy | Tol. £1 % 3962 K
B-value Besiony |Tol. £1 % 4000 K
Vincotech Thermistor Reference 1
@ Value at chip level
@ Only valid with pre-applied Vincotech thermal interface material.
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Buck Switch Characteristics
figure 1. IGBT figure 2. IGBT
Typical output characteristics Typical output characteristics
Ie = f( V) Ie = f( V)
~ 1500 ~ 1500
g e v
= = —7vV
1250 1250 5V
——10V
—11V
1000 10004 13y
—_—14V
—15V
—16V
7501 7501 ——17v
500 500+
250 250
0 T T T T T T 0 T
0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5
Vee (V) Vee (V)
t,= 250 us 25 °oC t,= 250 us
Vee = 15 \ Ty 125 °C Tj= 150 °C
150 °C Ve from 7 V to 17 V in steps of 1 V
figure 3. IGBT figure 4. IGBT
Typical transfer characteristics Transient thermal impedance as a function of pulse width
Ie = f( Vee) Zungs = f( ;)
0
= 600 R 10
=~ 2
500+ <
N 101
400
10-21
300
10-31
200 —0,5
——0,2
——0,11
-4 ~——0,05
100 10 ——0,02
——0,01
—— 0,005
—0
0 T T T T T T 10-5 - - T T T T
0 1 2 3 4 5 6 7 10-5 104 10-3 10-2 10-1 100 101 102
Vee(V) ty(s)
t,= 250  ps 25°C b= t,/T
Vee = 10 \ T;: 125 °C Rungs) = 0,19 K/W
150 °C IGBT thermal model values
R (K/W) 7 (s)
3,23E-02 3,19E+00
3,92E-02 5,61E-01
7,54E-02 6,82E-02
3,68E-02 1,46E-02
6,28E-03 1,14E-03

Copyright Vincotech

12 Aug. 2022 / Revision 2



\4

Vincotech

figure 5.

Buck Switch Characteristics

IGBT
Safe operating area
Ic = f( V)
~ 10000
<
=
1000 /
100
10
1
0,1
0,01
1 100 1000 10000
Ve (V)

D= single pulse

Ti= 80
Ve = 15
Ti= Timax
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Buck Diode Characteristics
figure 6. FWD figure 7. FWD
Typical forward characteristics Transient thermal impedance as a function of pulse width
I = f( Vi) Zungs) = f( ty)
0
T 1000 g 10
= 2
R
7501 10-1
500 10-21
—0,5
——0,2
2501 10-31 ——0,1
——0,05
——0,02
——0,01
——0,005
—0
0 T T T T T 104 T T T T T T
0,0 0,5 1,0 1,5 2,0 2,5 3,0 10-5 104 10-3 10-2 10-1 100 101 102
Vi(V) t(s)
t,= 250 us 25°C D= t,/ T
Ty 125 °C Rugs) = 0,305 K/W
150 °C FWD thermal model values
R (K/W) T(s)
2,75E-02 3,96E+00
7,11E-02 5,62E-01
1,43E-01 5,86E-02
5,15E-02 1,00E-02
1,23E-02 8,47E-04
Copyright Vincotech 11
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Boost Switch Characteristics
figure 8. IGBT figure 9. IGBT
Typical output characteristics Typical output characteristics
Ie = f( V) Ie = f( V)
~ 1250 ~ 1250
g 7 v
= = —7vV
—8V
10001 10001 5
—11V
—12V
— 13V
750 7501 12V
—16V
—17v
500+ 500+
2501 2501
0 T T T T 0 T T T
0 1 2 3 4 5 0 1 2 3 4 5
Vee (V) Vee (V)
t,= 250 us 25 °C t,= 250 us
Vee = 15 \ Ty 125 °C §= 150 °C
150 °C Ve from 7 V to 17 V in steps of 1 V
figure 10. IGBT figure 11. IGBT
Typical transfer characteristics Transient thermal impedance as a function of pulse width
Ie = f( Vee) Zungs) = f( £5)
0
= 400 R 10
=~ 2
& 10-11
3001
1072
200+
10-31
—0,5
——0,2
100+ ——0,1
104 ——0,05
——0,02
——0,01
——0,005
—0
0 T T T T 10-5 T T T T T T
0 2 4 6 8 10 10-5 104 10-3 10-2 10-1 100 101 102
Ver(V) ty(s)
ty= 250 us 25 °C D= t,/ T
Vee = 54 \ T;: 125 °C Rungs) = 0,236 K/W
150 °C IGBT thermal model values
R (K/W) 7 (s)
4,49E-02 3,55E+00
5,32E-02 6,58E-01
6,22E-02 1,22E-01
6,22E-02 3,02E-02
1,35E-02 5,48E-03
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Boost Switch Characteristics
figure 12. IGBT figure 13. IGBT
Safe operating area Gate voltage vs gate charge
Ie = f(Vee) Vee = f( Qg)
. 10000 17,5 —
g g s o
= 3 8|8
1000 15,01
100|
¥ 12,51
100
1ms 10,0
10
10ms 7,51
100ms
1
DC 5,0
0,1 2,51
0,01 0,0 T T T T T
1 10 100 1000 10000 0 500 1000 1500 2000 2500 3000
Vee (V) Qg(1C)
D= single pulse Ic= 75 A
Ts= 80 °C T; 25 °C
Vee = 15 Vv
Tj= Timax
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Boost Diode Characteristics
figure 14. FWD figure 15. FWD
Typical forward characteristics Transient thermal impedance as a function of pulse width
I = f( Vi) Zungs) = f( £5)
0
E 800 s 10
= 2
!::
6001 10-11
400 10-21
—0,5
0,2
200+ 10-31 ——0,1
= 0,05
0,02
——0,01
= 0,005
—0
0 T T T T T 104 T T T T T T
0,0 0,5 1,0 1,5 2,0 2,5 3,0 10-5 104 10-3 10-2 10-1 100 10! 102
Vi(V) t(s)
t,= 250 us 25°C D= t,/ T
Ty 125 °C Runs) = 0,372 K/W
150 °C FWD thermal model values
R (K/W) T (s)
4,80E-02 3,48E+00
8,21E-02 5,95E-01
1,26E-01 8,65E-02
9,93E-02 1,93E-02
1,63E-02 1,99E-03
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Boost Sw. Inv. Diode Characteristics
figure 16. FWD figure 17. FWD
Typical forward characteristics Transient thermal impedance as a function of pulse width
I = f(Vg) Zagsy = f( &)
0
z 800 < 10
= )
3
600 10-1
400+ 102
—0,5
0,2
200+ 10-31 —01
= 0,05
0,02
——0,01
= 0,005
—0
0 T T T T T 10-4 T T T T T T
0,0 0,5 1,0 1,5 2,0 2,5 3,0 10-5 104 10-3 102 10-1 100 10t 102
Vi(V) t(s)
t,= 250 us 25°C D= t,/ T
T 125 °C Rugs) = 0,372 K/W
150 °C FWD thermal model values
R (K/W) 7(s)
4,80E-02 3,48E+00
8,21E-02 5,95E-01
1,26E-01 8,65E-02
9,93E-02 1,93E-02
1,63E-02 1,99E-03
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Thermistor Characteristics

figure 18. Thermistor

Typical NTC characteristic as function of temperature

Ry = f(T)

~ 25000
S
3
20000+
150007

10000+

5000+

20 40 60 80 100 120 140
Q)
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Buck Switching Characteristics
figure 19. 1GBT

Typical switching energy losses as a function of collector current Typical switching energy losses as a function of IGBT turn on gate resistor
E = f(I) E=f(Ry)
_ 35 = 25 -
Q
: : £
£ Eye s Eq,
= 30 Eor =
Eoie 201 g::
25+ off
20 15+
151 E |
B 10
Eon
101
5
5
0 T T T T T T 0 T T T T T T
0 100 200 300 400 500 600 700 0,0 2,5 5,0 7,5 10,0 12,5 15,0 17,5
Ic(A) Ry(2)
With an inductive load at 25 °C With an inductive load at 25 °C
Ve= 350 V Ty 125 °C Ve= 350 V T 125 °C
Ve = +15 Vv 150 °C Ve = +15 \ 150 °C
Rgon= 8 Q Ic= 475 A
Rgotr= 16 Q
figure 21. FWD figure 22. FWD
Typical reverse recovered energy loss as a function of collector current Typical reverse recovered energy loss as a function of IGBT turn on gate resistor
Eree = f( 1) Evec = f(Ry)
—~ 3,5 - 2,25
Q Q
H Erc % 500 .
T 3,0 = rec
1,751
Erec !
2,51 Erec
1,50
2,01 1,254
1,51 i 1,00
" Erec
//_” 0,751
1,01
0,501
0,51
0,254
0,0 . . . . ! . 0,00 . . . , ! !
0 100 200 300 400 500 600 700 0,0 2,5 5,0 7,5 10,0 12,5 15,0 17,5
Ic(A) Ri(2)
With an inductive load at 25 °oC With an inductive load at 25 °C
Ve= 350 V T 125 °C Ve= 350 V T 125 °C
Vee = +15 \Y 150 °C Vee = +15 \Y 150 °C
Rgon = 8 Q Ic= 475 A
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Buck Switching Characteristics
figure 23. IGBT figure 24. IGBT
Typical times as a ion of current Typical switching times as a function of IGBT turn on gate resistor
t=f(l) t = f(Ry)
0 0
E 10 g 10 Tagon)
= Eagotn) = Lagom)
La(on)
t, &
10-1 10-11 /
t
/ t
10-2 T T T T T T 10-2 T T T T T T
0 100 200 300 400 500 600 700 0,0 2,5 5,0 7,5 10,0 12,5 15,0 17,5
1c(A) Ry(2)
With an inductive load at With an inductive load at
T= 150 °C T= 150 °C
Veg = 350 \ Vg = 350 \
Ve = +15 A Vee = +15 \
Ryon= 8 Q = 475 A
Rgott= 16 Q
figure 25. FWD figure 26. FWD
Typical reverse recovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistor
tw = (1) toe = f( Ryon)
~ 0,150 ~ 0,175
) )
3 3
& &
0,125 ter 0,150
[ [
0,125 trr
0,100
2
0,100+ -
0,0751 .
0,075+
0,050
0,050
0,025 0,025
0,000 ! ! ! ! ! ! 0,000 ! ! ! ! ! !
100 200 300 400 500 600 700 0,0 2,5 5,0 7,5 10,0 12,5 15,0 17,5
1c(A) Ryon()
With an inductive load at 25 °oC With an inductive load at 25 °oC
Ver = 350 \ Ty 125 °C Vg = 350 \ Ty 125 °C
Vee = +15 \% 150 °C Ve = +15 \% 150 °C
Ryn= 8 Q = 475 A
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Buck Switching Characteristics
figure 27. FWD figure 28. FWD
Typical r charge as a ion of current Typical recovered charge as a function of IGBT turn on gate resistor
Q= f( 1) Q= f(Ryon)
~ 17,5 ~ 17,5
g g
S S
15,01 0 15,0
12,51 0 12,51
@
10,0 10,01 \ Q.
7,51 7,51
Q:
5,0 / 5,0 o
2,51 2,51
0,0 . . . . . . 0,0 . . . . . .
0 100 200 300 400 500 600 700 0,0 2,5 5,0 7,5 10,0 12,5 15,0 17,5
1c(A) Ryon(2)
With an inductive load at 25 °C With an inductive load at 25 °C
Ve= 350V T; 125 °C Ve= 350 V Ty 125 °C
Ve = +15 \Y 150 °C Ve = +15 \Y 150 °C
Ryon = 8 Q Ic= 475 A
figure 29. FWD figure 30. FWD
Typical peak reverse recovery current as a function of collector current Typical peak reverse recovery current as a function of IGBT turn on gate resistor
I = (L) Teas = f( Ryon)
~ 200 ~ 250
< <
H H
= 1754 I =
o 200
0] /’/’
1254 1504
T T
100 hn
75+ 100
lRM
50
50
251
0 T T T T T T 0 T T T T T T
0 100 200 300 400 500 600 700 0,0 2,5 5,0 7,5 10,0 12,5 15,0 17,5
Ic(A) Ryon(9)
With an inductive load at 25 °C With an inductive load at 25 °C
Ver = 350 \% T;: 125 °C Ver = 350 \% T 125 °C
Ve = +15 \ 150 °C Ve = +15 \ 150 °C
Rgon = 8 Q Ic= 475 A
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FWD

Typical rate of fall of forward and reverse recovery current as a function of collector current

dig/dt, di./dt = f( )

figure 32.

FWD

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

dir/dt, di./dt = f( Ryon)

- 8000 ~ 10000
2 dip/dt ————- % dip/dt ————-
< 7000 di,./dt g di../dt
5 g
] 5 8000
6000
5000 6000-
40001 IrsasewwsBREESSIIIEIISRERREE
30004 4000+
2000
2000
1000+
0 100 200 300 400 500 600 700 0,0 2,5 5,0 7,5 10,0 12,5 15,0 17,5
Ic(A) Ryon(9)
With an inductive load at 25 °C With an inductive load at 25 °C
Ver = 350 \ T: 125 °C Vee = 350 \% T: 125 °C
Vee = +15 \% 150 °C Vee = +15 \Y 150 °C
Rgon = 8 Q Ic= 475 A
figure 33. IGBT
Reverse bias safe operating area
Ic = f( VcE)
~ 1500
=
=
1250 emax
10001~
7501 =t
500+ s
250+ e
0 RN
0 100 200 300 400 500 600 700 800
Vee (V)
At i= 150 °C
Rgon = 8 Q
Rgotr= 16 Q
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Boost Switching Characteristics

figure 34. IGBT figure 35. IGBT
Typical switching energy losses as a function of collector current Typical switching energy losses as a function of IGBT turn on gate resistor
E = f(I) E=f(Ry)
~ 100 ~ 80
Q Q
: -
g £ 704 E
Ey on
801 By on
Eorr 601
601 501
Eon
E
on 40
Eon Eor
off
40 30 Eor
20
20
10+
0 T T T T 0 T T T T T T
0 200 400 600 800 1000 0,0 2,5 5,0 7,5 10,0 12,5 15,0 17,5
1c(A) Ry(2)
With an inductive load at 25 °C With an inductive load at 25 °C
Ve= 350 V Ty 125 °C Ve= 350 V T 125 °C
Ve = +15 Vv 150 °C Ve = +15 \ 150 °C
Rgon= 5,82 Q Ic= 475 A
Rgotr= 12,8 Q
figure 36. FWD figure 37. FWD
Typical reverse recovered energy loss as a function of collector current Typical reverse recovered energy loss as a function of IGBT turn on gate resistor
Eree = f( 1) Evec = f(Ry)
~ 3,0 ~ 1,50
E E Frc
= 2,51 = 1,254
Erec
Erec
2,01 1,00
1,51 0,751
1,01 0,501
Erec
Erec
0,51 0,251
0,0 . ! ] ! 0,00 . ! ! } }
0 200 400 600 800 1000 , 2,5 5,0 7,5 10,0 12,5 15,0
Ic(A) Ri(2)
With an inductive load at 25 °oC With an inductive load at 25 °C
Ve= 350 V T 125 °C Ve= 350 V T 125 °C
Vee = +15 \Y 150 °C Vee = +15 \Y 150 °C
Ie= 475 A

Rgon = 5,82 Q
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Boost Switching Characteristics
figure 38. IGBT figure 39. IGBT
Typical times as a of current Typical switching times as a function of IGBT turn on gate resistor
t=f(l) t = f(Ry)
~ 101 _ 101
g 2
Laton
100 Latary 100 o —
La(on)
by te
t //
10-1 1014 &
10-2 T T T T 10-2 T T T T T T
0 200 400 600 800 1000 0,0 2,5 5,0 7,5 10,0 12,5 15,0 17,5
1c(A) Ry(2)
With an inductive load at With an inductive load at
T= 150 °C T= 150 °C
Veg = 350 \ Vg = 350 \
Ve = +15 A Vee = +15 \
Rgon= 5,82 Q Ic= 475 A
Rgott= 12,8 Q
figure 40. FWD figure 41. FWD
Typical reverse recovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistor
tw = (1) toe = f( Ryon)
= 0,225 ~ 0,30
) )
3 ]
£ 0,200 &5
. 0,254
0,175+ "
te 2
0,150 0,201 -
0,125
0,154
0,100 b
ter
0,075 0,104
0,050
0,054
0,025+
0,000 ! ! ! ! 0,00 ! ! ! ! ! !
0 200 400 600 800 1000 0,0 2,5 5,0 7,5 10,0 12,5 15,0 17,5
1c(A) Ryon()
With an inductive load at 25 °oC With an inductive load at 25 °oC
Ver = 350 \ Ty 125 °C Vg = 350 \ Ty 125 °C
Vee = +15 \% 150 °C Vee = +15 \% 150 °C
Rem= 582 Q = 475 A
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Boost Switching Characteristics
figure 42. FWD figure 43. FWD
Typical r charge as a ion of current Typical recovered charge as a function of IGBT turn on gate resistor
Q= f( 1) Q= f(Ryon)
~ 20,0 ~ 20,0
g g
© 17,54 © 17,54
Q:
15,01 15,01
Q:
12,54 12,54
10,01 10,01
@
7,54 7,57 Q
5,01 (o8 5,01
2,51 2,51
Q:
0,0 . . . . 0,0 : : : . . ;
0 200 400 600 800 1000 0,0 2,5 5,0 7,5 10,0 12,5 15,0 17,5
1c(A) Ryon(2)
With an inductive load at 25 °C With an inductive load at 25 °C
Ve= 350V T; 125 °C Ve= 350 V Ty 125 °C
Ve = +15 \Y 150 °C Ve = +15 \Y 150 °C
Rgon = 5,82 Q Ic= 475 A
figure 44. FWD figure 45. FWD
Typical peak reverse recovery current as a function of collector current Typical peak reverse recovery current as a function of IGBT turn on gate resistor
I = f(Ic) I = f( Rgcm)
= 150 = 250
E Iru E
B T 5
1251
// 200
100
150+
751 I
100
501 Irm
Irm
50
251 Ijm
0 T T T T 0 T T T T T T
0 200 400 600 800 1000 0,0 2,5 5,0 7,5 10,0 12,5 15,0 17,5
Ic(A) Ryon(9)
With an inductive load at 25 °C With an inductive load at 25 °C
Ver = 350 \% T;: 125 °C Ver = 350 \% T 125 °C
Ve = +15 \ 150 °C Ve = +15 \ 150 °C
Rgon= 5,82 Q Ic= 475 A
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figure 46.

Boost Switching Characteristics

FWD

Typical rate of fall of forward and reverse recovery current as a function of collector current

dig/dt, di./dt = f( )

figure 47.

30-FTO7NIA600S501-PD60OF58
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FWD

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

dir/dt, di./dt = f( Ryon)

- 4500 - 7000
% % dip/dt - - - - -
< 4000 < .
S S 6000 di../dt
= =
<= 3500+ =
5000+
3000+
25001 4000
2000+ 3000+
1500
2000+
1000
1000+
500
0 T T T T 0 T T T T T T
0 200 400 600 800 1000 0,0 2,5 5,0 7,5 10,0 12,5 15,0 17,5
Ic(A) Ryon(9)
With an inductive load at 25 °C With an inductive load at 25 °C
Vg = 350 \ Ty 125 °C Veg = 350 \ Ty 125 °C
Ve = +15 \ 150 °C Ve = +15 \ 150 °C
Rgon = 5,82 Q Ic= 475 A
figure 48. IGBT
Reverse bias safe operating area
Ic = f( VcE)
~ 100077
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~U ‘\ a
Y 4
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.
.
.
Y
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.
.
.
400 N
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S
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A E]
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M
0 By
0 100 200 300 400 500 600 700 800
Vee (V)
At = 150 °C
Rgon= 5,82 Q
Rgotr= 12,8 Q
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figure 49.
Turn-off Switching Waveforms & of taors Lrofr (Ligorr = integrating time for E,p)
% Laofr M
N VGE 90% QCE 90%
>< Ve le
Leoft
|C 1%
VCE
t(us)
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Turn-on
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