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Maximum Ratings / Héchstzuléssige Werte

Parameter | Condition |Symbol |Datasheet values Unit
max.

Input Rectifier Bridge
Gleichrichter
Repetitive peak reverse voltage VRrM 1600] V
Periodische Rickw. Spitzensperrspannung
Forward current per diode DC current  T,=80°C leay 289 A
Dauergrenzstrom Tc=80°C 40, limited by nr. wires
Surge forward current t,=10ms T=25°C lesm 2001 A
Stof3strom Grenzwert
t-value t,=10ms T=25°C It 200| A’s
Grenzlastintegral
Power dissipation per Diode T=150°C T,=80°C Piot 35| W
Verlustleistung pro Diode Tc=80°C 53
Transistor Inverter
Transistor Wechselrichter
Collector-emitter break down voltage Ve 600] V
Kollektor-Emitter-Sperrspannung
DC collector current T;=150°C T,=80°C Ic 8, limited by nr. of wires A
Kollektor-Dauergleichstrom Tc=80°C 8, limited by nr. of wires
Repetitive peak collector current t,=1ms T,=80°C lopuls 193] A
Periodischer Kollektorspitzenstrom
Power dissipation per IGBT T;=150°C Ty=80°C Pt 284l w
Verlustleistung pro IGBT Tc=80°C 43,1
Gate-emitter peak voltage Ve 201 V
Gate-Emitter-Spitzenspannung
SC withstand time Tj<150°C Vge=15V tsc 10] us
KurzschluRverhalten Ve=600 V
Diode Inverter
Diode Wechselrichter
DC forward current T=150°C T,=80°C I 8, limited by nr. of wires A
Dauergleichstrom Tc=80°C 8, limited by nr. of wires
Repetitive peak forward current t,=1ms T,=80°C lerm 29,6] A
Periodischer Spitzenstrom
Power dissipation per Diode T;=150°C T,=80°C Piot 258] W
Verlustleistung pro Diode Tc=80°C 39,1
Transistor BRC
Transistor BRC
Collector-emitter break down voltage Ve 600] V
Kollektor-Emitter-Sperrspannung
DC collector current T;=150°C T,=80°C I 8, limited by nr. of wires A
Kollektor-Dauergleichstrom Tc=80°C 8, limited by nr. of wires
Repetitive peak collector current t,=1ms T,=80°C lopuls 19,3] A
Periodischer Kollektorspitzenstrom
Power dissipation per IGBT T;=150°C T,=80°C Piot 284 W
Verlustleistung pro IGBT Tc=80°C 43,1
Gate-emitter peak voltage Vee 20| V
Gate-Emitter-Spitzenspannung
SC withstand time Tj<150°C VGE=15V tsc 10] us
KurzschluRverhalten VCE=600 V
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Maximum Rating_js / Héchstzuléssige Werte

Parameter

| Condition

[Symbol

Datasheet values

Unit

max.

Diode BRC
Diode BRC

DC forward current
Dauergleichstrom

T=150°C

T,=80°C
Tc=80°C

8, limited by nr. of wires
8, limited by nr. of wires

Repetitive peak forward current

Periodischer Spitzenstrom

t,=1ms

T,=80°C

30

Power dissipation per Diode
Verlustleistung pro Diode

T=150°C

T,=80°C
Tc=80°C

25,8
39,1

Thermal properties
Thermische Eigenschaften

max. Chip temperature
max. Chiptemperatur

Timax

150

°C

Storage temperature
Lagertemperatur

Tslq

-40...+125

°C

Operation temperature
Betriebstemperatur

-40....+125

°C

Insulation properties
Modulisolation

Insulation voltage
Isolationsspannung

t=1min

4000

Vdc

Creepage distance
Kriechstrecke

min 12,7

mm

Clearance
Luftstrecke

min 12,7

mm
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Characteristic values

Description Symbol Conditions Datasheet values Unit
Ve(V)  Ic(A)
T(C°) Other conditions |VGE(V) VCE(V) |IF(A)
(Rgon-Rgoff) VGs(V) VDS(V) |ld(A) Min Typ | Max
Input Rectifier Bridge
Gleichrichter
Forward voltage Ve Tj=25°C 30 0,8 1,24 14 V
DurchlaBpannung 1,23
Threshold voltage (for power loss calc. only) Vio Tj=25°C 30 0,92 \%
Schleusenspannung
Slope resistance (for power loss calc. only) Iy Tj=25°C 30 10 mOhm
Ersatzwiderstand
Reverse current I Tj=25°C 1200 0,01] mA
Sperrstrom
Thermal resistance chip to heatsink per chip Thermal grease
Warmewiderstand Chip-Kuhlkérper pro Chip R thickness<50um 2 KIW
Warmeleitpaste
Thermal resistance chip to case per chip Dicke<50um
Warmewiderstand Chip-Gehause pro Chip Risc A=0,61 W/mK 1,3 KW
Transistor Inverter, inductive load
Transistor Wechselrichter
Gate emitter threshold voltage A=) Tj=25°C VCE=VGE 0,0002 3 4 5 V
Gate-Schwellenspannung Tj=125°C
Collector-emitter saturation voltage Veesay  |Ti=25°C 15 8 1,5 2,3 3| V
Kollektor-Emitter Sattigungsspannung Tj=125°C 2,6
Collector-emitter cut-off incl.FRED lces Tj=25°C 0 600 0,25] mA
Kollektor-Emitter Reststrom inkl. FRED Tj=125°C
Gate-emitter leakage current lces Tj=25°C 25 0 180] nA
Gate-Emitter Reststrom Tj=125°C
Turn-on delay time ta(on) Tj=25°C 15 300 8 ns
Einschaltverzégerungszeit Tj=125°C Rgon=51 Ohm 12
Rise time tr Tj=25°C 15 300 8 ns
Anstiegszeit Tj=125°C Rgon=51 Ohm 12
Turn-off delay time taorn) Tj=25°C 15 300 8 ns
Abschaltverzégerungszeit Tj=125°C Rgoff=25,5 Ohm 130
Fall time t Tj=25°C 15 300 8 ns
Fallzeit Tj=125°C Rgoff=25,5 Ohm 18
Turn-on energy loss per pulse Eon Tj=25°C 15 300 8 mWs
Einschaltverlustenergie pro Puls Tj=125°C Rgon=51 Ohm 0,19
Turn-off energy loss per pulse Eosf Tj=25°C 15 300 8 mWs
Abschaltverlustenergie pro Puls Tj=125°C Rgoff=25,5 Ohm 0,13
Input capacitance Cies Tj=25°C f=1MHz 0 25 0,35 0,42] nF
Eingangskapazitat Tj=125°C
Output capacitance Coss Tj=25°C f=1MHz 0 25 0,038 nF
Ausgangskapazitat Tj=125°C
Reverse transfer capacitance Crss Tj=25°C f=1MHz 0 25 0,023 nF
Rickwirkungskapazitét Tj=125°C
Gate charge Qgate Tj=25°C 15 480 6 32 42 nC
Gate Ladung Tj=125°C
Thermal resistance chip to heatsink per chip Thermal grease
Warmewiderstand Chip-Kihlkérper pro Chip Rin thickness<50um 2,5 KIW
Warmeleitpaste
Thermal resistance chip to case per chip Dickes50um A
Warmewiderstand Chip-Gehause pro Chip Risc =0,61 W/mK 1,6 KIW
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Characteristic values

Description Symbol Conditions Datasheet values Unit
Ve(V)  Ic(A)
T(C®) Other conditions |VGE(V) VCE(V) |IF(A)
(Rgon-Rgoff) VGs(V) VDS(V) |ld(A) Min Typ | Max
Diode Inverter
Diode Wechselrichter
Diode forward voltage Ve Tj=25°C 8 0,7 14| 1,75 V
Durchlaspannung Tj=125°C 1,3
Peak reverse recovery current Irrm Tj=25°C 15 300 8 A
Riickstromspitze Tj=125°C Rgon=51 Ohm 12,6
Reverse recovery time tr Tj=25°C 15 300 8 ns
Sperreverzdgerungszeit Tj=125°C Rgon=51 Ohm 59
Reverse recovered charge Q, Tj=25°C 15 300 8 uC
Sperrverzégerungsladung Tj=125°C Rgon=51 Ohm 0,37
Reverse recovered energy Erec Tj=25°C 15 300 8 mWs
Sperrverzégerungsenergie Tj=125°C Rgon=51 Ohm 0,057
Thermal resistance chip to heatsink per chip Thermal grease
Warmewiderstand Chip-Kiihlkérper pro Chip R thickness<50um 2,7 KW
Warmeleitpaste
Thermal resistance chip to case per chip Dicke<50um
Waérmewiderstand Chip-Gehause pro Chip Ric A=0,61 WmK 1,8 KW
Transistor BRC
Transistor BRC
Gate emitter threshold voltage Veewm) |Ti=25°C VCE=VGE 0,0002 3 4 5 V
Gate-Schwellenspannung Tj=125°C
Collector-emitter saturation voltage Vegsay  |Ti=25°C 15 8 1,6 2,25| 2,55 V
Kollektor-Emitter Sattigungsspannung Tj=125°C 2,6
Collector-emitter cut-off lces Tj=25°C 0 600 0,03] mA
Kollektor-Emitter Reststrom Tj=125°C
Gate-emitter leakage current lees Tj=25°C 25 0 180] nA
Gate-Emitter Reststrom Tj=125°C
Turn-on delay time ta(on) Tj=25°C 15 300 8 ns
Einschaltverzégerungszeit Tj=125°C Rgon=51 Ohm 12
Rise time t Tj=25°C 15 300 8 ns
Anstiegszeit Tj=125°C Rgon=51 Ohm 12
Turn-off delay time tacorn Tj=25°C 15 300 8 ns
Abschaltverzégerungszeit Tj=125°C Rgoff=25,5 Ohm 130
Fall time t Tj=25°C 15 300 8 ns
Fallzeit Tj=125°C Rgoff=25,5 Ohm 18
Turn-on energy loss per pulse E.. Tj=25°C 15 300 8 uWs
Einschaltverlustenergie pro Puls Tj=125°C Rgon=51 Ohm 0,19
Turn-off energy loss per pulse Eon Tj=25°C 15 300 8 uWs
Abschaltverlustenergie pro Puls Tj=125°C Rgoff=25,5 Ohm 0,13
Input capacitance Cies Tj=25°C f=1MHz 0 25 0,35| 0,42] nF
Eingangskapazitat Tj=125°C
Output capacitance Coss Tj=25°C f=1MHz 0 25 0,038 nF
Ausgangskapazitat Tj=125°C
Reverse transfer capacitance Crss Tj=25°C f=1MHz 0 25 0,023 nF
Rickwirkungskapazitét Tj=125°C
Gate charge Qgate Tj=25°C 15 480 6 32 42 nC
Gate Ladung Tj=125°C
Thermal resistance chip to heatsink per chip Thermal grease
Warmewiderstand Chip-Kihlkérper pro Chip Rin thickness<50um 2,5 KIW
Warmeleitpaste
Thermal resistance chip to case per chip Dicke<50um
Warmewiderstand Chip-Gehause pro Chip Risc A=0,61 WmK 1,6 KIW
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Characteristic values

Description Symbol Conditions Datasheet values Unit
Vr(Y) |ic(A)
T(C®) Other conditions |VGE(V) VCE(V) |IF(A)
(Rgon-Rgoff) VGs(V) VDS(V) |ld(A) Min Typ | Max
Diode BRC
Diode BRC
Diode forward voltage Ve Tj=25°C 0,7( 1,.37( 1,35] V
DurchlaRspannung Tj=125°C 1,28
Reverse current I Tj=25°C 600 0,25 uA
Sperrstrom
Peak reverse recovery current IRRM Tj=25°C 15 300 A
Riickstromspitze Tj=125°C Rgon=51 Ohm 12,6
Reverse recovery time trr Tj=25°C 15 300 ns
Sperreverzdgerungszeit Tj=125°C Rgon=51 Ohm 59
Reverse recovered charge Qrr Tj=25°C 15 300 uC
Sperrverzégerungsladung Tj=125°C Rgon=51 Ohm 0,37
Reverse recovered energy Erec Tj=25°C 15 300 mWs
Sperrverzégerungsenergie Tj=125°C Rgon=51 Ohm 0,057
Thermal resistance chip to heatsink per chip Thermal grease
Warmewiderstand Chip-Kiihlkérper pro Chip R thickness<50um 2,7 KW
Warmeleitpaste
Thermal resistance chip to case per chip Dicke<50um
Warmewiderstand Chip-Gehause pro Chip Ric A=0,61 WmK 1,8 K/W
NTC-Thermistor
NTC-Widerstand
Rated resistance Ros TC=25°C Tol. 5% 4,2 4,7 5,3] kOhm
Nennwiderstand
Deviation of R100 Dgrir TC=100°C 2,56 %K
Abweichung von R100
Power dissipation given Epcos-Typ P TC=25°C 210 mwW
Verlustleistung Epcos-Typ angeben
B-value B 25/100) Tol. 3% 3530 K
B-Wert
Copyright by Vincotech 5 Revision: 1



Typical output characteristics
Output inverter IGBT

Ic=f(VcE)

Figure 2.

V23990-P482-A

f(Vce)

Typical output characteristics

Output inverter IGBT

Ic

Vincotech

v
flowPIM® 1, 600V
Output inverter

Figure 1.
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parameter: tp

0,5
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parameter: tp
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Output inverter

Typical switching energy losses
as a function of gate resistor

Output inverter IGBT

E =f(RG)

Figure 6.

Figure 5. Typical switching energy losses

as a function of collector current
Output inverter IGBT
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Typical switching times as a
function of gate resistor

Output inverter IGBT

t=f (RG)

Figure 8.

Figure 7. Typical switching times as a

function of collector current
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function of IGBT turn on gate resistor
Output inverter FRED diode

Figure 10. Typical reverse recovery current as a
IRRM = f (Rgon)

V23990-P482-A

f (Rgon)

Output inverter FRED diode

function of IGBT turn on gate resistor

trr
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Figure 9. Typical reverse recovery time as a

flow PIM® 1, 600V
Output inverter
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Output inverter
Figure 13. IGBT transient thermal impedance

as a function of pulse width
ZthJH = f(tp)

Figure 14. FRED transient thermal impedance
as a function of pulse width

ZthJH = f(tp)
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0,16 1,7E+00 0,13 1,8E+00
0,65 2,0E-01 0,49 2,8E-01
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function of heatsink temperature

Output inverter IGBT

Ic = f (Th)

200
Th (°C)

Revision: 1
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Output inverter

Figure 16. Collector current as a

function of heatsink temperature
Output inverter IGBT

Figure 15. Power dissipation as a
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Figure 20. Typical output characteristics
Ic= f(VCE)
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Figure 22. Typical diode forward current as
Brake FRED
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Figure 19. Typical output characteristics
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Figure 21. Typical transfer characteristics
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f (RG)

as a function of gate resistor

Brake IGBT

Figure 24. Typical switching energy losses
E
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Figure 23. Typical switching energy losses

v

flow PIM® 1, 600V

Brake

(=3
&
~
e e e _ m
I I I | B s o
=3
S = ®
=3
(7]
= o 8
: £d
[ e A | | “‘E\ - A o %
[EN P D S R o =
S o
£®
(=3
: 2 £5
e Q 26~
(U IR U B W S - 2 °K
& =500
o [ \/ \\\\\ B ->>< a.w/m
O ¥ g
I © W o© =0 L=
=) —_O o cC T
et o™ yu ||
- -« Q -
©
AN O L___ o _ % [l :._ 1] 00.
L uw (8]
ANt N [ - o0 = N
()]
VVV ]
= -
o S =]
3 o
Lo R S S S B SR - N < B ° 2
A = = £ w
()
&
L Lo -— | | | | | |
N I I I I I I
o - < I I I I I I
~ | | | | | |
= N R A R S ]
[ | | | | | |
- © = | | | | | |
- ) W I I I I I I
QO | | | | | |
€ o 1 1
[ I - = — | | [ | | |
L _ ..mv.m | I I I I I
I I I I I I
i - = c 9o I I I I I I
=) hd | | | | | |
- Q L T | O
%) ..h-.rlv | | | | | |
S 2 0~ I I I I I I
0 .m 2 | | | | | |
~N —_ I I I I I I
- >>0 anlvnIU\Cl [ ity i e St ety | il it
sy £8e2 N
—_ Y—
- Fe T ym S | | I I I I
Fedm -t — - — - — - - — - — — -\ - Ee) — - Q - | | | | | |
B N 8 i S N
L L _ © %WW N - m Y2 A
> > N4 o I e I I | |
=1 5 = I I - | = | o
- S N =] e o i i e e ol e e
2] | | | T I
M R X4 2 8 % 2 o8 02 I P
s T s 2 s d S zZ S =2 c - L I i i i i i
o I I I I I I
(smm) 7 (O] —_ — —_ —
o (s)g i M. m.

RG (@) 200
Revision: 1

150

100

300 V
15V
8 A

50
VGE=
Ic=

inductive load, Tj =125 °C
Vce

12

20

IC (4)

15

10

15V
51 Ohm

300 V

VGE

Reon = 2*Raoff

VcE
Copyright by Vincotech

inductive load, Tj =125 °C



v .
\ Vincotech

flow PIM® 1, 600V

Brake

V23990-P482-A

Figure 27. IGBT transient thermal impedance Figure 28. FRED transient thermal impedance
as a function of pulse width as a function of pulse width
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Figure 29. Power dissipation as a
function of heatsink temperature
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Figure 30. Collector current as a
function of heatsink temperature
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Figure 32. Forward current as a

Figure 31. Power dissipation as a

function of heatsink temperature
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Figure 34. Diode transient thermal impedance

Figure 33. Typical diode forward current as

as a function of pulse width

ZthJH = f(tp)

a function of forward voltage
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Figure 36. Forward current as a

Figure 35. Power dissipation as a

function of heatsink temperature
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Figure 37. Typical NTC characteristic

as a function of temperature
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