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EconoPACK™3 module with Trench/Fieldstop IGBT4 and Emitter Controlled 4 diode and NTC

Features

« Electrical features
- Low Vegsat § a0
- Trench IGBT 4 S 2
- Tyjop=150°C =

« Mechanical features
- Al,0;3 substrate with low thermal resistance

Copper base plate
- PressFIT contact technology
- H,S ruggedness
Potential applications
» Motor drives
+ Servo drives
Product validation
+ Qualified for industrial applications according to the relevant tests of IEC 60747, 60749 and 60068
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EconoPACK™3 module

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 2.5 kv

Material of module Cu

baseplate

Internal Isolation basic insulation (class 1, IEC 61140) Al,03

Creepage distance dcreep | terminal to heatsink 10.0 mm

Clearance dclear | terminal to heatsink 7.5 mm

Comparative tracking index CTl >200

RTI Elec. RTI housing 140 °C

Table 2 Characteristic values

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

Stray inductance module Lece 21 nH

Module lead resistance, Recvepr | Te=25°C, per switch 1.8 mQ

terminals - chip

Storage temperature Tstg -40 125 °C

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

mounting valid application note

Weight G 300 g

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

2 IGBT, Inverter

Table 3 Maximum rated values

Parameter Symbol | Note or test condition Values Unit

Collector-emitter voltage Vces T,;=25°C 1200 v

Continous DC collector e Tyjmax=175°C Tc=100°C 185 A

current

Repetitive peak collector Icrm tp=1ms 400 A

current

Gate-emitter peak voltage Vees 120 v
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2 IGBT, Inverter

infineon

Table 4 Characteristic values
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter saturation Veesat | 1c=200A, Vge=15V T,;=25°C 1.75 | 2.10 v
voltage T,;=125°C 2.05
T,;=150°C 2.10
Gate threshold voltage Veeth | Ic=7.6 mA, Vg =V, T;=25°C 5.20 | 5.80 | 6.40 v
Gate charge Qs Vge =215V, Vg =600V 1.66 uC
Internal gate resistor Reint | T,j=25°C 3.5 Q
Input capacitance Cies f=1000 kHz, T\;=25°C, Vg =25V, Vge =0V 14 nF
Reverse transfer capacitance Cres f=1000 kHz, T\;=25°C, Vg =25V, Vge =0V 0.5 nF
Collector-emitter cut-off Ices Vce=1200V, Vge =0V T,;=25°C 1 mA
current
Gate-emitter leakage current Ices Vee=0V, Vge=20V, T,;=25°C 400 nA
Turn-on delay time tdon Ic =200 A, Vcg =600V, T,j=25°C 0.140 us
(inductive load) Vee=+15V,Rgon=1.1Q .= 125°C 0.150
T,;=150°C 0.150
Rise time (inductive load) t, Ic =200 A, Vcg =600V, T,;=25°C 0.030 us
Vee=£15V,Reon=11Q | _1550¢ 0.035
T,;=150 °C 0.040
Turn-off delay time taoff  |lc=200A, Vg =600V, T,;j=25°C 0.320 us
(inductive load) Vee=+15V, Rgor=1.1Q .= 125°C 0.400
T,;=150°C 0.420
Fall time (inductive load) te Ic =200 A, Vcg =600V, T,;=25°C 0.090 us
Vee =£15V, Reot=11Q | _1550¢ 0.160
T,;=150 °C 0.180
Turn-on energy loss per Eon Ic =200 A, V=600V, T,j=25°C 10.5 mJ
5400 A/ps (T,;=150°C) | Tj=150°C 20.5
Turn-off energy loss per Eoff Ic =200 A, Vg =600V, T,j=25°C 11 mJ
pulse ’L;;; o::oer’Q ‘ijv /jtlf Vo l1y=125°C 16.5
5000 V/ps (Ty;=150°C) | Ty;=150°C 18.5
SC data lsc  |Vge< 15V, Vc=800V, |tp< 10ps, 800 A
Veemax=Vees-Lsce*di/dt | T,;= 150 °C
Thermal resistance, junction Rihyc | perIGBT 0.150 | K/W
to case
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3 Diode, Inverter

Table 4 Characteristic values (continued)
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Thermal resistance, case to Rinch | perIGBT, Agrease= 1 W/(m*K) 0.0850 K/W
heatsink
Temperature under Tyjop -40 150 °C
switching conditions
3 Diode, Inverter
Table 5 Maximum rated values
Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse VrrM T,j=25°C 1200 v
voltage
Continous 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 5200 A%s
T,;=150°C 5000
Table 6 Characteristic values
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Forward voltage Ve Vee=0V T,j=25°C 1.70 | 2.15 v
T,;=125°C 1.65
T,;=150°C 1.65
Peak reverse recovery Irm VR=600V, Vge=-15V, T,j=25°C 240 A
current -dig/dt =5400 A/us _ o
T,;=125°C 250
(Ty;=150°C) Y
T,;=150°C 260
Recovered charge Q, VR=600V, Vge=-15V, T,j=25°C 18.5 pcC
_d|F/dt:5°400 Alps T,;=125°C 335
(T; = 150 °C)
T,;=150°C 38.5
Reverse recovery energy Erec VrR=600V, Vge=-15V, T,j=25°C 8.1 mJ
-dig/dt =5400 A/ps _ o
T,;=125°C 145
(Ty;=150°C) Y
T,;=150°C 16
Thermal resistance, junction Rinjc | perdiode 0.260 | K/W
to case
Datasheet 5 1.00
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4 NTC-Thermistor

Table 6 Characteristic values (continued)

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

Thermal resistance, case to Rinch | per diode, Agrease= 1 W/(m*K) 0.148 K/W

heatsink

Temperature under Tyjop -40 150 °C

switching conditions

4 NTC-Thermistor

Table 7 Characteristic values

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

Rated resistance Rys Tnre=25°C 5 kQ

DeViation Of RlOO AR/R TNTC =100 oC, RlOO =493 Q0 -5 5 %

Power dissipation Pys Tntc=25°C 20 mW

B-value 825/50 R2 = R25 eXp[825/50(1/T2-1/(298,15 K))] 3375 K

B-value 325/80 R2 = R25 exp[825/80(1/T2-1/(298,15 K))] 3411

B-value 525/100 R2 = R25 exp[825/100(1/T2-l/(298,15 K))] 3433 K

Note: Specification according to the valid application note.
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5 Characteristics diagrams

5 Characteristics diagrams
output characteristic (typical), IGBT, Inverter output characteristic (typical), IGBT, Inverter
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5 Characteristics diagrams
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switching losses (typical), IGBT, Inverter

transient thermal impedance, IGBT, Inverter
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forward characteristic (typical), Diode, Inverter

Inverter Ig=f(Vp)
lc=f(Vce)
RGOff =11 Q, VGE =+15.0 V, TVJ =150°C
—— I, Modul T,=25°C /‘
450 -H——— 1., chip 360 | ——— T1,=125°C i’
—————— T,,=150°C /
400 320 /
350 280 /
300 240 /
//
< 250 < 200 /
//
200 160 #
,/
/V
150 120 4
w4
100 80 v
7
7
50 40 7
7z
L7
0 0
0 200 400 600 800 1000 1200 1400 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4
Ve (V) Ve (V)
Datasheet 1.00

2021-03-04



FS200R12N3T4R_BS81
EconoPACK™3 module

infineon

5 Characteristics diagrams

switching losses (typical), Diode, Inverter
Erec =f(lf)
Ve =600V, Rgon = Rgon(IGBT)

switching losses (typical), Diode, Inverter
Erec = f(Re)

Vg =600V, [F =200 A
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transient thermal impedance , Diode, Inverter

temperature characteristic (typical), NTC-Thermistor
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6 Circuit diagram

6 Circuit diagram
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7 Package outlines

Package outlines
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X

- Tolerance of PCB hole pattern

- hole specifications see AN 2007-09

- Diameters of plated holes & 2.14mm - 2.29mm
- Diameter of drill @ 2.35mm

Y
7 Qinfineon 2 }:'1
=1 . TR # —
: 657 )10 0 000 000 O 0 OO O e &
~
I
3
2:1°%
g 122405
] 1102015
2.8 0.03
o~ 107202
wn +
= i 945202 15502
@;j‘j 28 27 26 25 24 2322 Oln &;2
g m 3 3 ]
MBI A < S|
o~ T
CIRS E S gl\ 10703 i
| \=n 75403 e
= I 1 —
70 X /=
\\//@12 3 L 56 18 9 M "'"@¥ﬂ
[¥a]
PCB hole pattern (110)
(94.5)
AT Re L8 =
Foo N =~ SH= mwo
ToT o yew o orrrog
i 1) 110 (r_ el |
e o & CHI 2 S SRS £ 0 SIS £ 20 Ny LY
> A
_/——38.335
j J—3L.525
| : ;_/__30'715
=3
- he B¢ 19.285
b -eyu\‘:ﬁé'gé
<, Qi v
{0 00 1 L
I T NN T 11 N
ihe as mYE £ 298 8 28 th
S N NS 2N Tin o o =
< @ L 9% 83 L2 a9 =

1.520.2

P510.2

$2.5-0.1

$2.1-0.05

Y 2:1

0

11 105

Loos

Figure 3

Datasheet

11

1.00
2021-03-04



