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Final datasheet
EasyPACK™ HD3 module with TRENCHSTOP™ H7 and NTC

Features
« Electrical features
- Vegs =1200V
- lcnom =420 A/ Icpy = 840 A
- Ultra fast IGBT chips
- Low inductive design

- Low switching losses

- Low VCE,sat

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

- High current pin

- Al,05 substrate with low thermal resistance

Potential applications
+ Three-level applications
«+ Solar applications

Product validation
+ Qualified for industrial applications according to the relevant tests of IEC 60747, 60749 and 60068
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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 4.0 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

Creepage distance dcreep nom | terminal to baseplate, nom. 16.0 mm

Clearance dclear nom | terminal to baseplate, nom. 18.8 mm

Comparative tracking CTl 600

index

Relative thermal index RTI frame 130 °C

(electrical) lid 140

Table 2 Characteristic values

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

Stray inductance module Lece 15 nH

Module lead resistance, Recwep | Te =25 °C, per switch 1.3 mQ

terminals - chip

Storage temperature Tstg -40 125 °C

Mounting torque for M - Mounting according to | M5, Screw 3 6 Nm

module mounting valid application note

Weight G 275 g

Note: The current under continuous operation is limited to 50 A 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 1200 v

Implemented collector Ien 420 A

current

Continuous DC collector lepc Tyjmax=175°C Tc=85°C 295 A

current

Repetitive peak collector Icem | tp limited by Ty;6p 840 A

current

Gate-emitter peak voltage Vees 123 v

Datasheet 3 Revision 1.10

2026-02-23



F3L420R12D3H7_B78

infineon

EasyPACK™ HD3 module
2 IGBT, T1/ T4
Table 4 Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Vcesat |Ic=250A, Vge =15V T,;=25°C 1.48 1.96 v
saturation voltage T,;=125°C 1.60
T,;=175°C 1.65
Gate threshold voltage Veeth | Ic=6.72 mA, Vg =V, Ty;=25°C 4.85 5.50 6.15 v
Gate charge Qg Vee=-5/15V, Vcc =600V, T,;=25°C 4.03 ucC
Internal gate resistor Rgint | Tj=25°C 1.7 Q
Input capacitance Cies f=100kHz, T,;=25°C, Vcg =25V, Vge =0V 47.7 nF
Reverse transfer Cres f=100kHz, T,;=25°C, Vcg =25V, Vgg =0V 0.31 nF
capacitance
Collector-emitter cut-off Ices Vce=1200V, Vge =0V T;j=25°C 20 MA
current
Gate-emitter leakage Ices Vee=0V, Vge=20V, T,;=25°C 100 nA
current
Turn-on delay time tdon Ic=250A, V=600V, T,j=25°C 0.148 us
(inductive load) Vge=-5/15V, T,;=125°C 0.159
Rgon=0.22 Q
T,;=175°C 0.166
Rise time (inductive load) t Ic=250A, Vcc =600V, T,;=25°C 0.022 ys
Vge=-5/15V, o
? T,;=125°C 0.025
Rgon=0.22Q Y
T,;=175 °C 0.027
Turn-off delay time taorft  |Ic=250A, V=600V, T,j=25°C 1.255 us
(inductive load) Vge=-5/15V, T,;=125°C 1371
RGoff =4.7Q
ij =175°C 1.447
Fall time (inductive load) tr Ic=250A, Vcc =600V, T,;j=25°C 0.025 ys
Vge=-5/15V, o
’ T,;=125°C 0.062
Reoff =4.7Q Y
T,;=175 °C 0.090
Turn-on energy loss per Eon Ic =250 A, Vec =600V, T,j=25°C 11.2 mJ
pulse Ls=15nH, Vge =-5/15V, 7o o
:=125°C 15.9
Rgon =0.22 Q, di/dt = Y
8300 A/ps (T,;=175°C) |T,;j=175°C 19
Turn-off energy loss per Eoff Ic=250A, V=600V, T,;j=25°C 9.38 mJ
pulse Ls=15nH, Vge =-5/15V, T =125°C 13.9
Reoff=4.7 Q, dv/dt = v :
5000 V/ps (T,;=175°C) | T,j=175°C 16.8
Thermal resistance, Rinyc | per IGBT 0.137 | K/W
junction to case
(table continues...)
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3 1GBT, T2/ T3
Table 4 (continued) Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Thermalresistance, caseto| Rincy | per IGBT, Agrease = 5 W/(m-K) 0.0193 K/W
heat sink
Temperature under Tyjop -40 175 °C
switching conditions
3 IGBT, T2/ T3
Table 5 Maximum rated values
Parameter Symbol | Note or test condition Values Unit
Collector-emitter voltage Vces T,;=25°C 1200 \Y
Implemented collector Ien 600 A
current
Continuous DC collector e Tyjmax = 175°C Tc=85°C 440 A
current
Repetitive peak collector Icem | tp limited by Ty;0p 1200 A
current
Gate-emitter peak voltage Vies +23 v
Table 6 Characteristic values
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Vcesat |Ic=250A, Vge =15V T,;j=25°C 1.18 1.46 v
saturation voltage T,;=125°C 1.22
T,;=175°C 1.25
Gate threshold voltage Veeth | Ic=9.3 mA, Vg = Vg, T;=25°C 5.25 5.80 6.35 v
Gate charge Qg Vee=-5/15V, V=600V, T,;=25°C 3.46 ucC
Internal gate resistor Reint | Tj=25°C 0.38 Q
Input capacitance Cies f=100kHz, T,;=25°C, Vcg =25V, Vge =0V 65.2 nF
Reverse transfer Cres f=100kHz, T,;=25°C, Vcg =25V, Vgg =0V 0.255 nF
capacitance
Collector-emitter cut-off Ices Vce=1200V, Vge =0V T,;j=25°C 25 MA
current
Gate-emitter leakage Ices Vee=0V, Ve =20V, T,;=25°C 100 nA
current
(table continues...)
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4 Diode,D1/D4

Table 6 (continued) Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Turn-on delay time tdon |Ic=250A, V=600V, T,;=25°C 0.102 ps
(inductive load) Vge =-5/15V, T,;=125°C 0.105
Rgon=0.39Q
T,;=175°C 0.105
Rise time (inductive load) t, lc =250 A, V=600V, T,;j=25°C 0.027 ys
VGE = -5/15 V, _ o
! T, =125°C 0.031
Rgon=0.390 Y
T,;=175°C 0.033
Turn-off delay time taoff | Ic=250A, V=600V, T,;=25°C 0.942 ps
(inductive load) Vge =-5/15V, T,;=125°C 1.065
Rooff =6.2 Q)
TVJ- =175°C 1.124
Fall time (inductive load) te lc=250A, V=600V, T,;j=25°C 0.107 ys
VGE = -5/15 V, _ o
’ T, =125°C 0.138
Reoff=6.2 Q Y
T,;=175°C 0.239
Turn-on energy loss per Eon Ic =250 A, Vcc =600V, T,j=25°C 6.27 mJ
pulse Ls=15nH, Vge =-5/15V, T =125°C 8.92
Reon =0.39 Q, di/dt = Y :
7800 A/ps (T,;=175°C) |T,j=175°C 11.2
Turn-off energy loss per Eoff Ic=250A, V=600V, T,j=25°C 26.7 mJ
pulse Ls=15nH, Vge=-5/15V, T =125°C 34.9
Reoff=6.2 Q, dv/dt = Y :
1750 V/us (ij =175°C) |Ty=175 °C 40.1
Thermal resistance, Rinsc | perIGBT 0.107 | K/W
junction to case
Thermalresistance, caseto| Rincn | perIGBT, Agrease = 5 W/(M-K) 0.0185 K/W
heat sink
Temperature under Tyjop -40 175 °C
switching conditions
4 Diode, D1/ D4
Table 7 Maximum rated values
Parameter Symbol |Note or test condition Values Unit
Repetitive peak reverse VrrM T,j=25°C 1200 \Y
voltage
Continuous DC forward I 300 A
current
Repetitive peak forward IFrM tp=1ms 600 A
current
(table continues...)
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5 Diode, D2/ D3

Table 7 (continued) Maximum rated values
Parameter Symbol |Note or test condition Values Unit
12t - value 2t tp=10ms, Vg=0V T,j=125°C 2120 A’s
T,;=175°C 1930
Table 8 Characteristic values
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Forward voltage Ve Ir=250A,Vge=0V T,;j=25°C 2.34 2.85 v
T,;=125°C 2.03
T,;=175°C 1.83
Peak reverse recovery Iam Vee =600V, [r=250A, T,j=25°C 171 A
current Vee=-5V, -d|F/gjt =7800 T,i=125°C 240
Alus (T,;=175°C)
T,;j=175°C 284
Recovered charge Q, Vcc =600V, [ =250A, T,;=25°C 6.37 ucC
VGE:'SV -le/dt=7800 _ o
’ T,;=125°C 14.8
Alps (T,;=175°C) Y
T,;=175°C 21.7
Reverse recovery time ty Vec =600V, [r=250A, T,j=25°C 0.101 ps
VGE:_S V, -d|F/?t:7800 TVJ:lZS QC 0.14
Alus (T,;=175°C)
T,;=175°C 0.162
Reverse recovery energy Erec Vee =600V, [=250A, T,j=25°C 2.25 mJ
VGE:'SV -le/dt=7800 _ o
’ T,;=125°C 5.43
Alps (T,;=175°C) Y
T,;=175°C 8.24
Thermal resistance, Rinyc | perdiode 0.286 | K/W
junction to case
Thermal resistance, caseto| Rycy | per diode, Agrease =5 W/(m-K) 0.0427 K/W
heat sink
Temperature under Tyjop -40 175 °C
switching conditions
5 Diode, D2/ D3
Table 9 Maximum rated values
Parameter Symbol |Note or test condition Values Unit
Repetitive peak reverse VrrM T,j=25°C 1200 \Y
voltage
Continuous DC forward I 300 A
current
(table continues...)
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6 Diode, D5/ D6

Table 9 (continued) Maximum rated values
Parameter Symbol |Note or test condition Values Unit
Repetitive peak forward IFrM tp=1ms 600 A
current
12t - value 2t tp=10ms, Vg=0V T,j=125°C 2120 A’s
T,;=175°C 1930
Table 10 Characteristic values
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Forward voltage Ve IF=250A,Vge=0V T,j=25°C 2.34 2.85 v
T,;=125°C 2.03
T;=175 °C 1.83
Thermal resistance, Rinjc | perdiode 0.301 | K/W
junction to case
Thermal resistance, caseto| Rincy | per diode, Agrease =5 W/(m-K) 0.0424 K/W
heat sink
Temperature under Tyjop -40 175 °C
switching conditions
6 Diode, D5/ D6
Table 11 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 400 A
current
Repetitive peak forward IFrM tp=1ms 800 A
current
12t - value 2t tp=10ms, Vg=0V T,j=125°C 2120 A’s
T,;=175°C 1930
Table 12 Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Forward voltage Ve IF=250A T,j=25°C 2.12 2.59 Y
T,;=125°C 1.81
T;=175 °C 1.62
(table continues...)
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7 NTC-Thermistor

Table 12 (continued) Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Reverse current Ir 20 YA
Peak reverse recovery Iam Vee =600V, [=250A, T,j=25°C 123 A
current -dig/dt =8300 A/us _ o
T,;=125°C 196
(Tyj=175°C) -
T,;=175°C 244
Recovered charge Q, VC.C =600V, /[r=250A, T,j=25°C 6.24 ucC
-dIF/dt—SO?)OO A/us ij: 125 °C 16.4
(Ty;=175°C)
T,;j=175°C 24.7
Reverse recovery time e Vec =600V, [F=250A, T,j=25°C 0.123 ps
-dig/dt=8300 A/us _ o
T,;=125°C 0.175
(Ty;=175°C) Y
T,;=175°C 0.21
Reverse recovery energy Erec Vee =600V, [ =250A, T,j=25°C 1.86 mJ
-dig/dt = 80300 Alps T,;=125°C 5 43
(Ty;=175°C)
T,;=175°C 8.65
Thermal resistance, Rinyc | perdiode 0.287 | K/W
junction to case
Thermalresistance, caseto| Rincy | per diode, Agrease =5 W/(m-K) 0.0257 K/W
heat sink
Temperature under Tyjop -40 175 °C
switching conditions
7 NTC-Thermistor
Table 13 Characteristic values
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Rated resistance Rys Tntc=25°C 5 kQ
Deviation of RlOO AR/R TNTC =100 OC, RlOO =493Q -5 5 %
Power dissipation Pys Tntc=25°C 20 mw
B-value 825/50 R2 = R25 eXp[825/50(1/T2—l/(298,15 K))] 3375 K
B-value B25/80 R2 = R25 eXp[825/80(1/T2—l/(298,15 K))] 3411
B-value 825/100 R2 = R25 eXp[825/100(1/T2-1/(298,15 K))] 3433 K
Note: For an analytical description of the NTC characteristics please refer to AN2009-10, chapter 4
Datasheet 9 Revision 1.10
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8 Characteristics diagrams
Output characteristic (typical), IGBT, T1/ T4 Output characteristic field (typical), IGBT, T1/ T4
lc =f(Vce) lc =f(Vce)
Vge=15V T\,j =175°C
840 840 o
7801 T,=25°C 280 | V=21V /// ,/'/
———T,=125°C —— — Vg =19V A
720 7201 .
660 660
600 600
5401 540
480 480
<, 4201 = 420+
360 360
300 300
240 240
1801 180 1
120 120
60 60
0 0 ‘
0.0 3.0 00 05 10 15 20 25 30 35
Ve, (V)
Transfer characteristic (typical), IGBT, T1/ T4 Gate charge characteristic (typical), IGBT, T1/ T4
lc =f(Vge) Vee = f(Qq)
Vee=20V lc =420 A, T\,j=25 °C
840 15
———T,=125°C 13
P20 | R T,=175°C
660 114
600 9]
5401
7
480 -
= 420 EE 51
- >
360
3 —
300
2401 1
180 1
120
_3 —
60 =
0 —— = -5 7 7 T T
4.0 5.0 9.0 0.0 1.0 2.0 3.0 40 5.0
Qg (MQ)
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8 Characteristics diagrams

Capacity characteristic (typical), IGBT, T1/ T4
C=1(Vce)
f=100 kHz,Vge =0V, Tj=25 °C

Switching times (typical), IGBT, T1/ T4

t="f(lc)

Ve =600V, Ty; = 175 °C, Reoft = 4.7 Q, Ron = 0.22Q,
Vgg =-5/15V

100
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lo n - CTES
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£
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1] \\ \\\
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\\\ __________
0.1 T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Ve

10
l ]
—_ ’\.
m 3
=2 0.1
////
0014 -~ tyon
———t
______ taoff
------------ t,
0.001 T T T T
0 100 200 300 400 500
I (A)

Switching times (typical), IGBT, T1 / T4

Switching losses (typical), IGBT, T1 / T4

t=f(Re) E =f(I)
Vee =-5/15V, lc =250 A, Ve =600V, Ty = 175°C Roff = 6.8 2, Roon = 0.22 Q, Ve =-5/15 V, Ve =600 V
w—_ .
————————— Ew T, =125°C
"""" 45 |——— E,, T,=175%C
,/f//’ ______ Euff’ ij =125°C
al 10y ([ E_T.=175°C
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1 ——— t (R, =10xR) 25
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o1l . T
------------------------------------ 15 B
e 10
5
001 T T T T 0 I 1 1 I
0 10 20 30 40 50 0 100 200 300 400 500
R (Q) I (A)
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8 Characteristics diagrams

Switching losses (typical), IGBT, T1/ T4

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

E=f(Rg) T4
Vge =-5/15V, Ic = 250 A, Ve = 600 V lc=f(Vce)
TVJ- =175°C, Rgof = 4.7 Q,Vge = -5/15V
50 v 900
Egp T, = 125°C (R 5, =10x R ) /,f/,
45| ——— E,, T,=175°C (R, =10xR) // 800
40 7001
35+
600
30
= ___ 500
£ 251 <
w _U
400
20
300
15
10 200
5] 100 -] |— I, Modul
— —— I, Chip
0 1 1 1 1 O 1 1 1 1 1
0 10 20 30 40 50 0 200 400 600 800 1000 1200 1400
Rs () Ve (V)
Transient thermal impedance, IGBT, T1/ T4 Output characteristic (typical), IGBT, T2/ T3
Zy, = f(t) lc=f(Vce)
VGE =15V
1 1200 o 7
—— Zuuc | 25 /
——— T =125°C //
e /7
10004-— T,=175°C 7S
0.1 800
B —
< <, 6001
F
0.01 400
i 1 2 3 4 200
rlKwl - o.01 0.0283 0.0807 0.018
T[s] 4.54E-4  0.0141 0.0646 0.586
0.001 ‘ ‘ \ 0-
0.001 0.01 0.1 1 10 0.0 3.0
t(s)
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8 Characteristics diagrams

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

Transfer characteristic (typical), IGBT, T2/ T3

lc=f(Vce) lc=f(Vee)
T,j=175°C Vee=20V
1200 — 1200 77
V=19V // T,=25°C 1l
o _ vy = /s 1 _1oee V/4
V=17V A, T,=125°C Y
900 900
< <
) 600 e 600
300 300
0 0
0.0 5

Gate charge characteristic (typical), IGBT, T2 / T3
Ve =(Qq)
Ic =600 A, Ty;=25°C

Capacity characteristic (typical), IGBT, T2 / T3
C=f(Vce)

f=100 kHz, Vgg =0V, T, = 25 °C
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8 Characteristics diagrams

Switching times (typical), IGBT, T2/ T3

Switching times (typical), IGBT, T2 / T3

t=1(lc) t=f(Rg)
Ve =600V, Ty; =175 °C, Rgoff = 6.2 Q, Rgon = 0.39 Q, Vee =-5/15V, Ic =250 A, Vcc =600V, Ty; = 175 °C
Vge =-5/15V
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8 Characteristics diagrams

Reverse bias safe operating area (RBSOA), IGBT, T2 /
T3

Transient thermal impedance, IGBT, T2 / T3
Zy, = f(t)

lc=f(Vce)
RGOf‘f =6.2 Q, VGE = -5/15 V, TVJ =175°C
1400 1
1200
1000
0.1
800 —
- =
600 N
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400
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0 200 400 600 800 1000 1200 1400 0.001 0.01 01 1 10
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Forward characteristic (typical), Diode, D1 / D4

Switching losses (typical), Diode, D1 / D4

g = f(VF) Erec= f(lF)
Rg=0.39Q, Ve =600V
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8 Characteristics diagrams

Switching losses (typical), Diode, D1 / D4

Erec = f(Rg)
||: =250A, VCC =600V

Transient thermal impedance, Diode, D1 / D4

Ziy =1(t)

10

E_,T.=125°C

rec’ ' vj

994|———E_,T,=175C

rec’ " vj
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0 T T T
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8 Characteristics diagrams

Forward characteristic (typical), Diode, D5 / D6 Switching losses (typical), Diode, D5 [ D6
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8 Characteristics diagrams
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Temperature characteristic (typical), NTC-Thermistor
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9 Circuit diagram
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9 Circuit diagram
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10 Package outlines
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Package outlines
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11 Module label code

11 Module label code
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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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