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Final datasheet
EasyPACK™ module with CoolSiC™ Trench MOSFET and PressFIT [ NTC

Features

+ Electrical features L
- Vegs = 1200V N
- Ie nom = 200 A / Icgy = 400 A -

Increased DC-link voltage

High current density

Low switching losses

- Suitable Infineon gate drivers can be found under https://www.infineon.com/gdfinder
« Mechanical features

- High current pin

- Integrated NTC temperature sensor

- PressFIT contact technology

- Rugged mounting due to integrated mounting clamps

Potential applications

« Three-level applications

« High-frequency switching application
+ Solar applications

Product validation
+ Qualified for industrial applications according to the relevant tests of IEC 60747, 60749 and 60068

Description

Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document Revision 1.20
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1 Package

1 Package

Table 1 Insulation coordination

Parameter Symbol | Note or test condition Values Unit

Isolation test voltage Viso. |RMS,f=50Hz, t=1min 3.2 kv

Isolation test voltage NTC | Visor(nTc) | RMS, f=50 Hz, t =1 min 3.2 kv

Internal isolation basic insulation (class 1, IEC 61140) Al,O3

Comparative tracking cTi >400

index

Relative thermal index RTI housing 140 °C

(electrical)

Table 2 Characteristic values

Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.

Stray inductance module Lsce 39 nH

Module lead resistance, Recveer | Th =25 °C, per switch 2.4 mQ

terminals - chip

Storage temperature Tstg -40 125 °C

Mounting torque for M - Mounting according to | M5, Screw 1.3 1.5 Nm

module mounting valid application note

Weight G 78 g

Note: The current under continuous operation is limited to 50A rms per connector pin.

2 IGBT, T1/ T4

Table 3 Maximum rated values

Parameter Symbol |Note or test condition Values Unit

Collector-emitter voltage Vces T,j=25°C 950 v

Implemented collector Ien 200 A

current

Continuous DC collector e Tyjmax=175°C Ty=65°C 180 A

current

Repetitive peak collector Icrm | tp limited by Ty;6p 400 A

current

Gate-emitter peak voltage VeEs 120 Y

Datasheet 3 Revision 1.20
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F3L3MR12W3M1H_H11

infineon

EasyPACK™ module
2 IGBT, T1/ T4
Table 4 Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Vcesat |Ic=200A, Vge=15V T,;=25°C 1.30 1.40 Y
saturation voltage T,,=125°C 1.35
T,;=150 °C 1.35
Gate threshold voltage Veeth | Ic=3.25mA,Vce=20V,T,;=25°C 4.15 4.9 5.65 v
Gate charge Qg Ve =%15V, V=600V, T,;=25°C 2.05 pcC
Internal gate resistor Rint | Tj=25°C 1.5 Q
Input capacitance Cies f=100kHz, T,;=25°C, Vcg =25V, Vge =0V 24.6 nF
Reverse transfer Cres f=100kHz, T,;=25°C, Vcg =25V, Vgg =0V 0.114 nF
capacitance
Collector-emitter cut-off Ices Vce=950V, Vge=0V T;j=25°C 37 MA
current
Gate-emitter leakage Ices Vee=0V, Vge=20V, T,;=25°C 100 nA
current
Turn-on delay time tdon Ic=200A, V=600V, T,j=25°C 0.298 us
(inductive load) Vee=+15V, Rgon =18 Q T,;=125°C 0.268
T,;=150°C 0.254
Rise time (inductive load) t Ic =200 A, Vcc =600V, T,;j=25°C 0.045 us
Vee=#15V,Reon =180 |7 _1p5ec 0.056
T,;=150 °C 0.059
Turn-off delay time taorft  |Ic=200A, V=600V, T,j=25°C 3.390 us
(inductive load) Vee=%15V, Rgor =82 Q T;=125°C 3580
T,;=150°C 3.590
Fall time (inductive load) tr Ic =200 A, Vcc =600V, T,;j=25°C 0.212 ys
Voe =#15V, Reofi =820 7 —1p5c 0.372
T,;=150 °C 0.443
Turn-on energy loss per Eon Ic =200 A, Vec =600V, T,j=25°C 21.9 mJ
Pulse /L?C;o::nlg’(‘)/?gi/jtlf oo 147125 2
Alps (T,;=150°C) T,;=150°C 28.5
Turn-off energy loss per Eoff Ic =200 A, V=600V, T,;j=25°C 32 mJ
pulse /L?Zof::nsg’(‘)/?fjv/is:\i’esoo My=1257€ 403
V/ps (Ty; = 150 °C) T,;=150°C 42.8
Thermal resistance, Rinsi | PerlGBT, grease = 3.3 W/(m*K) 0.439 K/W
junction to heat sink
(table continues...)
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3 MOSFET, T2/ T3

Table 4 (continued) Characteristic values

Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.

Temperature under Tyjop -40 150 °C

switching conditions

3 MOSFET, T2/ T3

Table 5 Maximum rated values

Parameter Symbol |Note or test condition Values Unit
Drain-source voltage Vbss T,j=25°C 1200 v
Implemented drain current Ion 240 A
Continuous DC drain Ibbc T,;=175°C, Vgs =18V Ty=65°C 215 A
current

Repetitive peak drain Iprm | verified by design, t, limited by Ty;max 530 A
current

Gate-source voltage, max. Vs D<0.01 -10/23 v

transient voltage

Gate-source voltage, max. Vs -7/20 v
static voltage

Table 6 Recommended values
Parameter Symbol | Note or test condition Values Unit
On-state gate voltage VGs(on) 15...18 \Y
Off-state gate voltage Vis(off) -5...0 v
Table 7 Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.

Drain-source on-resistance | Rpsin) |/p=240A Vs=18 YV, 2.91 3.82 | mQ

ij =25°C

Vgs=18YV, 4.7

T,;=125°C

VGS:]-8 V, 6.24

T,;j=175°C

VGS:lS V, 3.4

T,;=25°C
Gate threshold voltage Vesith) | /o =112 mA, Vps = Vs, T,;= 25 °C, (tested 3.45 4.3 5.15 v

after 1Ims pulse at Vgg=+20V)

Total gate charge Qs Vpp=800V, Vs =-3/18V, T,;=25°C 0.8 pC
(table continues...)
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3 MOSFET, T2/ T3

infineon

Table 7 (continued) Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Internal gate resistor Reint | T7=25°C 1.9 Q
Input capacitance Ciss f=100 kHz, Vps=800V, T,725°C 24.2 nF
VGS:O V
Output capacitance Coss |f=100 kHz, Vps=800V, T,725°C 1.2 nF
VGSZO Vv
Reverse transfer Crs f=100 kHz, Vps=800V, | T,=25°C 0.079 nF
capacitance Vgs=0V
Coss stored energy Eoss | Vps=800V, Vgs=-3/18V, T,;=25°C 473 pJ
Drain-source leakage Ibss Vps=1200V, Vgs=-3V |T;=25°C 0.16 378 MA
current
Gate-source leakage Igss Vps=0V, T,;=25°C Vgs=20V 400 nA
current
Turn-on delay time tdon |ID=240A,Rgon=4.70Q, |T,;=25°C 78 ns
(inductive load) Vpp =600V, Vgs=-3/18YV, T,;=125°C 78
tdead = 1000 ns, 0.1 VGS
to0.11p T,j=175°C 78
Rise time (inductive load) t Ip=240A,Ron=4.7Q, |T;=25°C 122 ns
VDD =600 V, VGS = '3/18 V, TVJ =125°C 115
tdead = 1000 ns, 0.1 Ip to
091p T,j=175°C 114
Turn-off delay time taoff  |Ip=240A,Rgorr=1Q, T,;j=25°C 100 ns
(inductive load) Vpp =600V, Vgs=-3/18V, T, = 125°C 111
0.9 VGS t0 0.9 |D
T,;=175°C 117
Fall time (inductive load) te Ip=240 A, Rgorf =1 Q, T,;j=25°C 25 ns
VDD=600V V65=-3/18V _ o
’ Y1 Tyi=125°C 26
091pt00.11p Y
T,;=175°C 27
Turn-on energy loss per Eon Ip=240A, Vpp =600V, T,j=25°C 7.08 mJ
pulse Ls=7nH, Vgs=-3/18YV, T =125°C 715
Reon =4.7Q, di/dt = Y :
5.7kA/ps (Ty;=175°C), |T,;j=175°C 7.16
tdead = 1000 ns
Turn-on energy loss per Eono |Ip=240A,Vpp=600V, T,j=25°C 4.51 mJ
pulse, optimized Ls=7nH, Vgs=-3/18YV, - o
:=125°C 4.54
Reono =3 Q, di/dt= Y
7.1kA/ps (Ty;=175°C), |T;j=175°C 4.55
tdead = 100 ns
(table continues...)
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4 Body diode (MOSFET, T2/ T3)

infineon

Table 7 (continued) Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Turn-off energy loss per Eoff Ip=240 A, Vpp =600V, T,j=25°C 3.02 mJ
pulse Ls=7nH, Vgg=-3/18V, T =125°C 351
Reor=10Q,dv/dt=175 |- Y :
kV/ps (Ty; =175 °C) T,j=175°C 3.68
Thermal resistance, Rinsi | per MOSFET, Agrease = 3.3 W/(m-K) 0.283 K/W
junction to heat sink
Temperature under Tyjop -40 175 °C
switching conditions

Note: The selection of positive and negative gate-source voltages impacts losses and the long-term behavior of
the MOSFET and body diode. The design guidelines described in Application Note AN 2018-09 and AN
2021-13 must be considered to ensure sound operation of the device over the planned lifetime.
Tvj,op > 150°C is allowed for operation at overload conditions for MOSFET and body diode. For detailed
specifications, please refer to AN 2021-13
4 Body diode (MOSFET, T2/ T3)
Table 8 Maximum rated values
Parameter Symbol | Note or test condition Values Unit
DC body diode forward Isp T,;=175°C, Vgs=-3V Th=65°C 95 A
current
Table 9 Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Forward voltage Vsp Isp=240 A, Vgs=-3V T,j=25°C 4.11 5.35 \Y
T,;=125°C 3.85
T;=175 °C 3.75
Peak reverse recovery lerm Isp=240A, dig/dt = T,j=25°C 74 A
current 5.5 kA/ps, Vpp =600V, o
’ ’ T,i=125°C 109
Vs =-3V, tgeaq = 1000 ns | ¥
T,;=175°C 134
Recovered charge Qn Isp =240 A, dig/dt = T,j=25°C 1.3 pcC
5.5 kA/us, Vpp =600V, T,j=125°C 27
Vgs =-3V, tgeaq = 1000 ns
T,;=175°C 3.9
Reverse recovery energy Erec Isp =240 A, dig/dt = T,j=25°C 0.38 mJ
5.5 kA/ps (Ty; = 175 °C) .
> | T,=125°C 0.89
Vpp =600V, Vgs=-3V, v
tgeaq = 1000 ns T,;=175 °C 1.16
(table continues...)
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5 IGBT, T5/ T6
Table 9 (continued) Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.

Reverse recovery energy, Ereco |lsp=240A,dig/dt= T,;=25°C 0.46 mJ
optimized 3DS|)Jk=Aég(s) Q\\,J/Gslji \i), T,;=125°C 0.64

tqead = 100 ns T,;=175 °C 0.91
5 IGBT, T5/ T6
Table 10 Maximum rated values
Parameter Symbol |Note or test condition Values Unit
Collector-emitter voltage Vces T,j=25°C 950 v
Implemented collector Ien 200 A
current
Continuous DC collector lenc Tyjmax=175°C Ty=65°C 160 A
current
Repetitive peak collector Icem | tp limited by Ty;6p 400 A
current
Gate-emitter peak voltage Vees 120 v
Table 11 Characteristic values
Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.
Collector-emitter Vcesat |lc=200A,Vge=15V T,j=25°C 1.30 1.40 \Y
saturation voltage T,;=125°C 1.35
T,;=150°C 1.35

Gate threshold voltage Veeth | Ic=3.25mA, Ve =20V, T,;=25°C 4.15 4.9 5.65 v
Gate charge Qs Vee =15V, V=600V, T,;=25°C 2.05 pcC
Internal gate resistor Reint | Tj=25°C 1.5 Q
Input capacitance Cies f=100kHz, T,;=25°C, Vcg =25V, Vge =0V 24.6 nF
Reverse transfer Cres f=100kHz, T,;=25°C, Vcg =25V, Vge =0V 0.114 nF
capacitance
Collector-emitter cut-off Ices Vce=950V, Vge=0V T,;=25°C 32 pA
current
Gate-emitter leakage Ices Vee=0V, Vge=20V, T,;=25°C 100 nA
current
(table continues...)
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6 Diode, D1/ D4

Table 11 (continued) Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Turn-on delay time tdon |Ic=200A, V=600V, T,;=25°C 0.269 ps
(inductive load) Ve =15V, Rgon =18 Q T,;=125°C 0.255
T,;=150 °C 0.235
Rise time (inductive load) t, Ic =200 A, Vcc =600V, T,;j=25°C 0.052 ys
Vee =15V, Roon =180 |1 _1p5ec 0.065
T,;=150°C 0.066
Turn-off delay time taoff  |Ic=200A, V=600V, T,;=25°C 3.420 ps
(inductive load) Ve =115V, Rgor =82 Q T,;=125°C 3.580
T,;=150 °C 3.590
Fall time (inductive load) te Ic =200 A, V=600V, T,;j=25°C 0.174 ys
Vee =15V, Rooft =820 |1 _ 1p5ec 0.332
T,;=150°C 0.363
Turn-on energy loss per Eon Ic =200 A, V=600V, T,j=25°C 25.6 mJ
pulse :‘L?Zon7=nl}_8|’(‘)/,Gai/ditlf ;/éoo Tyj=125°C 315
Alps (Ty;= 150 °C) T,;=150°C 34.2
Turn-off energy loss per Eoff Ic =200 A, Vcc =600V, T,j=25°C 29.9 mJ
puise /Lezoff?:nsg’(‘z/?fjv/zi\fsoo Tyj=125°C 317
V/us (T,; =150 °C) T,j=150°C 40.1
Thermal resistance, Rinsi | PerlGBT, Agrease = 3.3 W/(m-K) 0.517 K/W
junction to heat sink
Temperature under Tyjop -40 150 °C
switching conditions
6 Diode, D1/ D4
Table 12 Maximum rated values
Parameter Symbol |Note or test condition Values Unit
Repetitive peak reverse VrrM T,j=25°C 1200 v
voltage
Continuous DC forward I 300 A
current
Repetitive peak forward IerM tp=1ms 600 A
current
12t - value 2t tp=10ms, Vg=0V Tj=125°C 7380 A’s
T,;=150°C 6320
Datasheet 9 Revision 1.20
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7 Diode, D5/ D6

Table 13 Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Forward voltage Ve IF=160A,Vge=0V T,;=25°C 1.41 1.64 Y
T,;=125°C 1.28
T,;=150°C 1.25
Peak reverse recovery Irm Vec =600V, [=160 A, T,j=25°C 99 A
current Ve =-15V, -dig/dt = _ o
’ T,=125°C 143
2500 A/ps (T,;=150°C) |-
T,j=150°C 155
Recovered charge o, Vcc =600V, /=160 A, T,;=25°C 15 pC
VGE:_]-SV 'diF/dt= — o
’ T,;=125°C 30
2500 A/ps (T,;=150°C) |-~
T,;=150°C 35
Reverse recovery energy Erec Vec =600V, [=160 A, T,j=25°C 4.47 mJ
VGE:-].SV -diF/dt: _ o
’ T,=125°C 9.81
2500 A/ps (T,;=150°C) |-
T,j=150°C 11.8
Thermal resistance, Rinsn | per diode, Agrease = 3.3 W/(m*K) 0.402 K/W
junction to heat sink
Temperature under Tyjop -40 150 °C
switching conditions
7 Diode, D5 / D6
Table 14 Maximum rated values
Parameter Symbol |Note or test condition Values Unit
Repetitive peak reverse VrrM T,j=25°C 1200 v
voltage
Continuous DC forward I 200 A
current
Repetitive peak forward IFrM tp=1ms 400 A
current
12t - value 2t tp=10ms, Vg=0V T,j=125°C 5060 A’s
T,;=150°C 4920
Datasheet 10 Revision 1.20
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8 NTC-Thermistor

Table 15 Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Forward voltage Ve IF=200A,Vge=0V T,;=25°C 1.72 2.10 Y
T,;=125°C 1.59
T,;=150 °C 1.56
Peak reverse recovery Irm Vec =600V, [=200 A, T,j=25°C 101 A
e sy |Ta=125°C
T,;=150°C 134
Recovered charge o, Vcc =600V, =200 A, T,;=25°C 12 pC
ggf)o Al/fJ;/ ’(T(jjli/(:;o o) [Tu=1257C 25
T,;=150°C 30
Reverse recovery energy Erec Vec =600V, [=200 A, T,j=25°C 3.57 mJ
oo ygsae T35
T,;=150°C 10.3
Thermal resistance, Rinsn | per diode, Agrease = 3.3 W/(m*K) 0.447 K/W
junction to heat sink
Temperature under Tyjop -40 150 °C
switching conditions
8 NTC-Thermistor
Table 16 Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Rated resistance Rys5 Tntc=25°C 5 kQ
Deviation of Ry AR/R | Ty1c=100°C, R100=493Q -5 5 %
Power dissipation Pys Tnte=25°C 20 mw
B-value Basjso | Rz = Ras exp[Basso(1/T,-1/(298,15 K))] 3375
B-value Basjso | Rz = Ras explBasso(1/T,-1/(298,15 K))] 3411 K
B-value Bysji00 | R2=Ras exp[Bas/100(1/T,-1/(298,15 K))] 3433
Note: For an analytical description of the NTC characteristics please refer to AN2009-10, chapter 4.
Datasheet 11 Revision 1.20
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9 Characteristics diagrams

9 Characteristics diagrams
Output characteristic (typical), IGBT, T1/ T4 Output characteristic field (typical), IGBT, T1/ T4
lc=f(Vce) lc=f(Vce)
Vee =15V Tyj =150 °C
400 400 T
T, =25°C Ve =19V /1/,,7" /,/
as0|[——— T 350 | = Vee 717V I/
—————— T,/=150°C
300 300
250 250
< 200 < 200
150 150
100 100
50| 50
0 T T 1 0 1 1 1

T ; T T T T T
0.0 02 04 06 08 1.0 12 14 16 18 20 22
VCE(V)

Transfer characteristic (typical), IGBT, T1/ T4

Gate charge characteristic (typical), IGBT, T1/ T4

lc=f(Vee) Vee = f(Qg)
Veg=20V Ic=200A,T,;=25°C
400 15
— —— T =125°C
3501 b
—————— T, = 150°C 10 ]
300
5]
250
= =
= 200+ = o
- >
150
5]
100
-10
50
////
== =
0 = 1 1 1 '15 1 1 1 1 1 1 1 1 1 1
4 5 6 7 8 0.0 02 04 06 08 1.0 12 14 16 1.8 2.0 2.2
Vee v) Qg (e
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9 Characteristics diagrams

Capacity characteristic (typical), IGBT, T1/ T4 Switching times (typical), IGBT, T1/ T4
C=f(Vce) t=1(lc)
f=100 kHz,Vge =0V, T,;=25°C Ve =600V, Ty;=150 °C, Rgoff = 82 Q, Rgon = 18 Q, Vg = £15
Vv
1000 100
Cies tdon
- Coes -0 tr
______ Cres === e
100 0 = P—— t,
101 11
£ z | T
o =
1 =
~ ————
N L —
~ P—
\\\ S~ —_——
0.1 B IR ——— 0.01
0.01 T T T T T T T T T 0.001 T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100 0 50 100 150 200 250 300 350 400 450
Vee (V) I (A)
Switching times (typical), IGBT, T1 / T4 Switching losses (typical), IGBT, T1 / T4
t:f(RG) E:f(|c)
Vee =15V, 1c =200 A, Vcc =600V, T,; =150 °C Reoff =82 Q, Rgon =18 Q, Vge =+15V, V=600 V
100 100
tgon Eyp T, = 125°C
==, 90| |[——— E,, T,=150°C
/,//”’ ______ tdoﬂ’ RGOff: 10~ RG ______ Eoff’ ij =125°C
D t, R, =10"R, 80 | --smsmeeeees Eyp T, = 150°C =
10 » g
7
/ 70
//
60
E 50
40
30
20
101
001 1 1 1 1 1 1 1 1 1 O 1 1 1 1 1 1 1 1
0 20 40 60 80 100 120 140 160 180 200 0 50 100 150 200 250 300 350 400 450
R, (Q) I (A)
Datasheet 13 Revision 1.20

2025-04-01



F3L3MR12W3M1H_H11
EasyPACK™ module

infineon

9 Characteristics diagrams

Switching losses (typical), IGBT, T1/ T4
E=f(Rg)
Vge =#15V, Ic =200 A, Ve =600 V

Reverse bias safe operating area (RBSOA), IGBT, T1 /

T4
lc=f(Vce)

Reoff =82 Q, Ve =+15V, T; =150 °C

350
B, T, = 125°C
———E,,T,=1507C
300 |-———- Eyp T,,= 125°C, Ry = 10" Ry
------------ Eyp T, = 150°C, Ry = 10" R
250
200
:
E
w
150
100
50
0 1 1 1 1 1 1 1 1 1

0 20 40 60 80

R, ()

100 120 140 160 180 200

500

450

— I, Modul

— —— I, Chip

400

350

300

= 250

200

150

100

50

0 200

400

T T T
600 800 1000

Ve (V)

1200

Transient thermal impedance, IGBT, T1/ T4

Output characteristic (typical), MOSFET, T2/ T3

Zy =f(t) Ip=f(Vps)
VGS =15V
1 480
/ Vi
At
/ /7
420 7 s
/ /
/ s
/ /
B /
360 / Y
/ //
/ s/
300 / 7
— / ///
= — /o
= <C /
< 0.1 = 240 // /
NG /7
v
180 / ///
/
/
/)
120 7/
//
i 1 2 3 4 / ij =25°C
r(K/W] 00245 00355  0.189 0.19 60 /// ———T,=125%C
sl 3.326-4 000755  0.122 0.122 // ______ ij =175°C
0.01 7 7 7 0 T T T T T T T
0.001 0.01 0.1 1 10 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
t(s) Vos (V)
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9 Characteristics diagrams

Output characteristic (typical), MOSFET, T2/ T3

Output characteristic field (typical), MOSFET, T2/ T3

ID = f(VDS) lD = f(VDS)
VGS =18V TVJ =175 OC
480 > 480 -
/ 4
/ s Ve =20V 744
/ ye 7 /
/ S — —— V=18V V4 .
420 / y 420 72V -
/ S .
/ ///
360 // L/ 360
/ /
//
/ /
3001 VAR 3001
/
< // // —_
= 240 ’r s = 240
// //
/
180 / v 180
/-
/7
120 v 120
//
/,/ T,=25°C
601 [/ i 60
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Drain source on-resistance (typical), MOSFET, T2/ T3
Ros(on) = f(Ty))

Drain source on-resistance (typical), MOSFET, T2/ T3
RDS(on) = f(ID)

Ip =240 A Vgs =18V
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Transfer characteristic (typical), MOSFET, T2/ T3
Ip=f(Ves)

Gate-source threshold voltage (typical), MOSFET, T2 /
T3

Vps =20V Vasth) = f(Ty;)
VGS = VDS , ID =112mA
480 ay 5.0
——— T =125°C / .
420 P i 4.8

4.6
360 ]

4.4
300

_ S 42

< 240 s
o

> 4.0
180

3.8

120 36

60 3.4

0 3.2 T T T T T T T T
4 11 -50 25 0 25 50 75 100 125 150 175
T .(°C)

Gate charge characteristic (typical), MOSFET, T2 / T3

Capacity characteristic (typical), MOSFET, T2 / T3

Vs =f(Qg) C=f(Vps)
Ip=240A,T,;=25°C f=100 kHz, T,; =25 °C, Vgs =0V
18 100
15 ——
<
\
10 ~
~
12 ~
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~
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> (@) \\
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\
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Qg (MC) Ve (V)
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Switching times (typical), MOSFET, T2 / T3

Switching times (typical), MOSFET, T2 / T3

t=f(Ip) t=1(Ip)
VDD =600 V, RGon =47 Q, RGon,o =3 Q, TVJ =175 OC, VGS = RGOff =1 Q, VDD =600 V, TVJ =175 QC, VGS = -3/18 Vv
-3/18V
0.18
yons Tgeaq = 1000 NS, R ot
016, - tdcm’ tdead =100 ns, RGon,o - = tf
—————— tr, tdead= 1000 ns, RGOn
------------ t, tyq =100 NS, RGM0
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o2 T 0.1
A T _ \
N PRag %) \
3 0.10 /// ______ 3
+ // _________ + \
// ---------- \
0.08- 7™ \\
A s \
— e S A I I
0.06 ~
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0.02 T T T T T T T T T 0.01 T T T T

0

50 100 150 200 250 300 350 400 450 500
I (A)
D

0 50 100 150 200 250 300 350 400 450 500

Ip (A)

Switching times (typical), MOSFET, T2 / T3

f(Re)

Current slope (typical), MOSFET, T2/ T3
di/dt =

t= f(RG)
Vpp =600V, tgead = 1000 ns, Ip =240 A, T; = 175°C,Vgs = | Vpp =600V, tgead = 1000 ns, Ip = 240 A, Vs = -3/18 V
-3/18V
1 7.0
| difdt, 1, T, =175°C |
6.0
5.0
@ 4.0
<
3
S 3.0
ton 2.0
———t
______ Caort 1.0
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0 5 10 15 20 25 30 35 40 45 50 0 10 20 30 40 50
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Voltage slope (typical), MOSFET, T2/ T3
dv/dt =f(Rg)
Vpp =600V, Ip =240 A, Vg =-3/18V

Switching losses (typical), MOSFET, T2 / T3

Eon = f(lD)

Roon =4.7 Q, Vpp =600V, Rgon o =3 Q, Vs =-3/18V
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| off’” "vj
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100 150 200 250 300 350 400 450 500
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D

Switching losses (typical), MOSFET, T2 / T3

Switching losses (typical), MOSFET, T2 / T3

Eof = f(Ip) E=f(Rg)
Reoff =1 Q, Vpp =600V, Vgs=-3/18V Vpp =600V, tgeaq = 1000 ns, Ip =240 A, Vg5 =-3/18V
14 60
T,=125°C
———T,=175°C 551
12 50
45
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Switching losses (typical), MOSFET, T2 / T3
Eon = f(VGS(oﬁ))

Reoff =1 Q, Vpp =600V, Rgon =4.7 Q, Vgs(on) = 18V, Ip =240
A, RGon,o =3 Q, TVJ =175°C

Switching losses (typical), MOSFET, T2 / T3
Eon = f(tdead)
Reon =4.7Q, Ip=240 A, Vpp = 600V, Vgs =-3/18 V
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£
< 107
O
w — — —
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— — — R &R tyepg =1000 1S
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Reverse bias safe operating area (RBSOA), MOSFET,
T2/T3

Ip = f(Vps)
RGOf‘f =1 Q, TVJ =175 OC, VGS = -3/18 \

Transient thermal impedance, MOSFET, T2/ T3
Ziy =f(t)

700
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Forward characteristic body diode (typical), MOSFET,
T2/73

Forward voltage of body diode (typical), MOSFET, T2 /
T3

ISD = f(VSD) VSD = f(TVJ)
T,;=25°C Isp =240 A
400 T7 4.5
3501 // 4.0
i 3.5
300 /
i 30
2501 H
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00 05 10 15 20 25 3.0 35 40 45 5.0 25 50 75 100 125 150 175
Ve, (V) T, (C)

V)

Switching losses body diode (typical), MOSFET, T2/ T3
Erec = f(ISD)
Rgon =4-7 Q, Rgono =3 Q, Vpp =600 V

Switching losses body diode (typical), MOSFET, T2/ T3
Erec = f(Rg)
tgeaq = 1000 ns, Isp = 240 A, Vpp = 600 V
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Switching losses body diode (typical), MOSFET, T2 / T3
Erec = f(VGS(of'f))

RGOf‘f =1 Q) RGon =47 Q’ VGS(on) =18 V: ISD =240 A: RGon,o =
30,Vpp =600V, T,;=175°C

Switching losses body diode (typical), MOSFET, T2/ T3
Erec= f(tdead)
Reon =4.7Q, Ip=240 A, Vpp = 600V, Vgs =-3/18 V
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Output characteristic (typical), IGBT, T5/ T6

Output characteristic field (typical), IGBT, T5/ T6

lc=f(Vce) lc=f(Vce)
Vee=15V T,j=150°C
400 400 STy
N ~ 2
T,=25°C V=19V /,/I:'/ 5
— — — T =125°C —_—— =V, =17V i 4
3501 v 350 o ey
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Transfer characteristic (typical), IGBT, T5/ T6
lc=f(Vge)

Gate charge characteristic (typical), IGBT, T5 / T6
Vee = f(Qo)

Vee=20V Ic=200A, T,;j=25°C
400 15
— —— T .=125°C
350 v
—————— T, =150°C 10 ]
300
5]
250
< =
=, 200 w0
- >
150
_5 —
100
-10
50
////
-
0 = 1 1 1 '15 1 1 1 1 1 1 1 1 1 1
4 5 6 7 8 00 0.2 04 06 08 10 12 14 16 18 20 22
Ve (V)

Q; (HC)

Capacity characteristic (typical), IGBT, T5 / T6
C=f(Vce)
f=100 kHz,Vge =0V, TVJ- =25°C

Switching times (typical), IGBT, T5/ T6
t= f(lc)

Reoff = 82 Q, Rgon = 18 Q, Ve = 15V, Ve = 600 V, Ty = 150
°C

1000 100
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- Coes - tr
______ Cres U= tdoff
I N e [ r— t,
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0 10 20 30 40 50 60 70 80 90 100 0 50 100 150 200 250 300 350 400
Vee V) Ic (A)
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Switching times (typical), IGBT, T5/ T6

Switching losses (typical), IGBT, T5 / T6

t=f(Rg) E=f(lc)
Vge=215V, 1 =200 A, V=600V, ij =150°C Rgoff =82 Q, Rgon =18 Q, Ve =215V, V=600 V
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Switching losses (typical), IGBT, T5 / T6

Reverse bias safe operating area (RBSOA), IGBT, T5 /

E=f(Rg) T6
Vge = +15V, Ic =200 A, Ve = 600 V lc=f(Vee)
Rgoff =82 Q,Vge =15V, T,;=150 °C
350 500
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Transient thermal impedance, IGBT, T5 / T6
Zyn = f(t)

Forward characteristic (typical), Diode, D1 / D4
g =f(VE)

ZthJH
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Switching losses (typical), Diode, D1 / D4

Switching losses (typical), Diode, D1/ D4

Erec = f(lF) Erec = f(Rg)
Re =18 Q, Ve = 600V Ir = 160 A, Ve = 600 V
20 16
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Transient thermal impedance, Diode, D1 / D4
Zin = f(t)

Forward characteristic (typical), Diode, D5 / D6

g =f(VE)

ZthJH
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Switching losses (typical), Diode, D5 / D6

Switching losses (typical), Diode, D5 [ D6

Erec = f(IF) Erec =f(Rq)
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Transient thermal impedance, Diode, D5 / D6

Temperature characteristic (typical), NTC-Thermistor

Zen = f(t) R=f(Tnrc)
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—
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4x

Dimensioned for self tapping screw @ 2,5mm
choose length according to PCB thickness
max. screw-in depth 8 5mm

(@4,2) x_dir i for M5 screw

620,45

(@3,4)

7%

110+0,45

(99,3+0,1) Distance of threaded holes in heat sink

module labeling

3 3|
o <
recommended pch design height
pcb hole pattern
8
Lx @35 (optional hole for self tapping screw @ 2,5mm) S ¥
R
3
XN
£
5 9
P1 G 1 X Xl S2 M g;
\'”4 S 3
S 9
G2 N
858
LR
M X1
Ep [G5
Gp X2
E
Gl
N1
El
o
P a3 T d
I [ I B ey e S B ey

- Detalls about hole specification for contfacts refer to ANZ2009-07 chapter 2
- Diameters of drill @ 1 75mm
- Copper thickness in hole 25~50um

Figure 2
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Module label code

Code format Data Matrix Barcode Codel28
Encoding ASCII text Code Set A
Symbol size 16x16 23 digits
Standard IEC24720 and IEC16022 IEC8859-1
Code content Content Digit Example
Module serial number 1-5 71549
Module material number 6-11 142846
Production order number 12-19 55054991
Date code (production year) 20-21 15
Date code (production week) 22-23 30
Example
71549142846550549911530 71549142846550549911530
Figure 3
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Document version

Date of release

Description of changes

0.10 2023-12-20 Initial version

1.00 2024-11-12 Final datasheet

1.10 2024-11-18 Final datasheet

1.20 2025-04-01 Final datasheet
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