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Features

€ Positive temperature coefficient

® Fast switching

€ Low Viggan

4 Reliable and Rugged

4 Halogen Free and Green Devices Available
(RoHS Compliant)

Applications

¢ UPS .

4 Motor drivers

¢ Boost

4 Portable power station

Parameter Values Unit
Ves 650 \Y
Ic 50 A
Verian typ 1.65 Vi

Absolute Maximum Ratings(Tc=25°C,unless otherwise noted)

Parameter Symbol Values Unit | Note/Test Conditions
Collector-Emitter Voltage Vces 650 \' -
Gate-Emitter Voltage Ves +30 v -
) 100 A Tc=25°C

Continuous Collector Current [

50 A Te=100°C
Pulsed Collector Current, tp limited by Tjmax lem 150 A -

100 A Tc=25°C
Diode Continuous Forward Current Ie

50 A Te=100°C
Diode Maximum Forward Current, limited by Tjmax lem 150 A -
Short circuit collector current Max.1000 short circuits,

tiso 8 us Vge=15V, V(55400V,Tj51 75°C

times between short circuits: = 1.0s
Power Dissipation Po 250 W Tc=25°C
Operating Junction and Storage Temperature Range | TiwaxTste -55to 175 °C -
Maximum Temperature for Soldering To 260 °C -
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Thermal Characteristics

Parameter Symbol Values Unit | Note/Test Conditions
Junction-to-Case (IGBT) Raic - 060 | - -
Junction-to-Case (Diode) Raic - 055 | - C/W | -
Junction-to-Ambient Rasa - 40 - -

Electrical Characteristics (T;=25°C,unless otherwise noted)

Static characteristics

Values
Parameter Symbol Unit | Note/Test Conditions
Min | Typ | Max
Collector-Emitter Breakdown Voltage Viees 650 - - Vv Vee=0V,lc=1TmA
Gate Threshold Voltage Ve 43 53 6.3 V Vee = Varle = TmA
- 165 | 2.00 Ve = 15V.lc = 50A,T;=25°C
Collector-Emitter Saturation Voltage Vegsat) - 1.85 - \') Ve = 15Vlc = 50A,T;=125°C
- 2.00 = Vee = 15Vlc = 50A,T;=175°C
- 153 | 1.85 l¢=50A,T;=25"C
Diode Forward Voltage Ve e 140 | - V| 1;=50AT;=125°C
= 1.32 - l=50A,T;=175°C
Collector-Emitter Leakage Current lces - - 10 MA | Ve = 650V, Vg =0V
Gate-Emitter Forward Leakage Current lesm - - 200 nA Ve = +20V
Gate-Emitter Reverse Leakage Current leesir) - - -200 nA Vge = -20V

Dynamic characteristics

Values
Parameter Symbol Unit | Note/Test Conditions
Min | Typ Max
Input Capacitance Ciss - 3356 | -
Output Capacitance Coss - 179 - pF V=25V V=0V, f=1.0MHZ
Reverse Transfer Capacitance Ciss - 93 -
Gate Charge Qs - 183 - V=520V
Gate-emitter charge Qge - 26 - nC lce=50A
Gate-collector charge Qqc - 83 - Vee=15V
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IGBT Switching Characteristics

Values
Parameter Symbol Unit | Note/Test Conditions
Min | Typ Max
Turn-on Delay Time td(on) - 24 -
— Ic =50A
Rise Time t - 88 -
— » ns | Vec = 400V
Turn-Off Delay Time o) - 124 -
» Vee = 15V
Fall Time t - 73 -
— R; =50
Turn-On Switching Loss Eon - 1.40 - T.=25°C
e . . =
- E - 1.20 - mJ
Turn-Off Switching Loss off Inductive Lodd
Total Switching Loss Es - 260 -
Turn-on Delay Time td(on) - 30 -
- ; lc =50A
Rise Time t - 95 - ns
— - Vee = 400V
Turn-Off Delay Time Taon - 152 -
' Vee = 15V
Fall Time t - 67 -
— Rs =50
Turn-On Switching Loss Eon - 1.62 -
T,=175°C
-Off itchi E - 1.50 - mJ
Turn-Off Switching Loss off Inductive Load
Total Switching Loss Es - 3.12 5

Diode Characteristics

Values

Parameter Symbol Unit | Note/Test Conditions

Min | Typ | Max
Reverse Recovery Time Trr - 136 - ns le=50A,Vcc=400V
Reverse Recovery Charge Qrr - 350 - nC di/dt=200A/us,
Reverse Recovery Current Irrm - 6.9 - A Tj=25°C
Reverse Recovery Time Trr - 183 - ns Ir=50A,Vc=400V
Reverse Recovery Charge Qrr - 560 - nC di/dt=200A/ps,
Reverse Recovery Current Irrm - 7.8 - A Tj=175°C
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Characteristics Curves

Figure.1 Power Dissipation Figure.2 : Collector Current vs. Case Temperature
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Figure.6 Typical Output Characteristics

Figure.5 Typical QOutput Characteristics
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Figure.9 Typical Switching Times vs. Gate Resistor Figure.10 Typical Switching Energy vs. Gate Resistor
(T;=25°C, V=400V, V=15V, Ic=50A) (T;=25°C, V=400V, V=15V, Ic.=50A)
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Figure.13 Typical Switching Times vs. Collector Current Figure.14 Typical Switching Energy vs. Collector Current
(Tj=25°C, Vce=400V, Ve =15V,Rg=5Q) (Tj=25°C, Vee=400V, Vge=15V,R,=50Q)
210 , | 10
4
=+as td(on)/ns ’
180 — = =trns - £ = = Eon/mJ /
— td(0ff)/NS P 8 — ===FoffimJ
o= 150 — ns — _ Ets/mJ
= L a” -E’ /
" T 7 i = g
o 120 > gyt 2
E l' = / b
= 7’ 'f @ ”
o « Pl =
€ 9 - -2 w / -
.s ”’ ‘," E’ 4 r 4 o
"--'--n‘—" ‘= -
o 7 E // -7 -~
w ” = -~ ’—'
’ - - e
30 4 PPTTTL 2 = p ,'d' =
.................. " TTTCCEEEE] bk / /"’
-ﬂ-"'
0 T
> = - L - o ’ 25 40 55 70 85 100
Ic, Collector Current [A] I, Collector Current [A]
Figure.15 Typical Switching Times vs. V¢ Figure.16 Typical Switching Energy vs. V¢
(Tj=25°C, Ve=15V, Ic=50A,R,=5Q) (Tj=25°C, V=15V, 1c=50A,Ry=50Q)
180 5 T
= = = EofffmJ
= L 4 |- e=—EtsimJ =
= I ==s= td(on)/ns .—. /
£ 120 = =irns = 2
@ e tl(0ff)/NS ol
_g = ==ifins E
aQO_F_a;___________ 2 =~
.S - — - w "“"—'
i e - - o 2 -
S £ .
§ 60 ﬁ I =_¢J“'
(7] ; - -
s b = =
[7] -
30 : L
......... dusnnannnnafasnnanansdusnaannsadnnnsnnaes
0 0
400 440 480 520 560 600 400 440 480 520 560 600
VCE, Collector Emitter Voltage [V] VCE, Collector Emitter Voltage [V]

WWW jsmsemi.com UL, 11



S-IRGP4063DPBF
IGBT

Figure.17 Typical Capacitance vs. Collector- Emitter Voltage
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Figure.19 IGBT Transient Thermal Impedance vs. Pulse
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Figure.18 Typical Gate Charge
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Figure.20 Diode Transient Thermal Impedance vs. Pulse
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Figure.21 Typical Diode Forward Current vs. Forward
Voltage
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Test Circuit and Waveform

Figure.1 Inductive Switching Test Circuit
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Figure.3 Definition of switching losses

Figure.2 Definition of switching times
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Figure.4 Definition of diode switching characteristics
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SYMBOL o
MIN NOM MAX
A 4.80 5.00 5.20
Al 221 241 2.59
A2 1.85 2.00 2.15
b 111 121 136
b2 191 201 221
b4 291 3.01 321
¢ 0.51 0.61 0.75
D 20.70 21.00 21.30
DI 16.25 16,55 16.85
E 15.50 15.80 16.10
El 13.00 1330 13.60
E2 4.80 5.00 520
E3 230 250 270
e 5.44 BSC
L 19.62 19.92 2022
Ll - - 430
@P 3.40 3.60 3.80
@P1 ] - 730
S 6.15 BSC
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