650V 30A Field Stop Trench IGBT Datasheet
®Outline
VCES 650V TO-247GE
IC(1OO°C) 30A
VeE(sat) (Typ) 1.6V | ‘l
Pp 194W H@©
®Features ®Inner Circuit
1) Low Collector - Emitter Saturation Voltage @)
2) High Speed Switching (1) Gate
o o *q (2) Collector
3) Low Switching Loss & Soft Switching ™) (3) Emitter
4) Built in Very Fast & Soft Recovery FRD *1 Built in FRD
(RFN - Series) (©)
PFC Reel Size (mm) -
UPS Tape Width (mm) -
Type
Power Conditioner Basic Ordering Unit (pcs) 600
IH Packing code C13
Marking RGTH60TS65D
® Absolute Maximum Ratings (at T = 25°C unless otherwise specified)
Parameter Symbol Value Unit
Collector - Emitter Voltage Vces 650 \Y
Gate - Emitter Voltage Vaes +30 Vv
Tc=25°C I 58 A
Collector Current
Tc=100°C I 30 A
Pulsed Collector Current lep | 120 A
Tc=25°C 2 40 A
Diode Forward Current
Te=100°C 2 20 A
Diode Pulsed Forward Current lep | 120 A
To=25°C Pp 194 W
Power Dissipation
Te=100°C Pp 97 W
Operating Junction Temperature T; -40to +175 °C
Storage Temperature Tsig -5510 +175 °C

*1 Pulse width limited by Tjpnax
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RGTH60TS65DGC13 Datasheet

®Thermal Resistance

Values
Parameter Symbol Unit
Min. Typ. Max.
Thermal Resistance IGBT Junction - Case Rec) - - 0.77 | °C/W
Thermal Resistance Diode Junction - Case Rec) - - 2.00 | °C/W

®IGBT Electrical Characteristics (at T; = 25°C unless otherwise specified)

Values
Parameter Symbol Conditions Unit
Min. Typ. Max.

Collector - Emitter Breakdown

Voltage BVces |lc= 10pA, Vge = OV 650 - - v
Collector Cut - off Current lces  |Vce= 650V, Vge = 0V - - 10 MA
Gate - Emitter Leakage Current lges  |Vge= 130V, Ve = 0V - - +200 nA
Gate - Emitter Threshold Veew |Vee=5V,lc=210mA | 45 | 55 | 65 | Vv

Voltage

lc=30A, Vge = 15V
Collector - Emitter Saturation

Vollage Veeeay |Ti=25°C - 16 | 2.1 v

T,=175°C : 2.1 .
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RGTH60TS65DGC13 Datasheet

®IGBT Electrical Characteristics (at T; = 25°C unless otherwise specified)

Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Input Capacitance Cies |Vce=30V - 1670 -
Output Capacitance Coes |Vae=0V - 66 - pF
Reverse Transfer Capacitance Crs |f=1MHz - 27 -
Total Gate Charge Q, |Vee=300V - 58 -
Gate - Emitter Charge Qge |lc=30A - 15 - nC
Gate - Collector Charge Qe |Vee=15V - 20 -
Turn - on Delay Time taon) |lc=30A, Vo= 400V - 27 -
Rise Time t, Vge= 15V, Rg= 10Q - 40 -
Turn - off Delay Time taom | T;=25°C - 105 - e
Fall Time t; Inductive Load - 47 -
Turn - on Delay Time taon) |lc=30A, Ve = 400V - 27 -
Rise Time t, Vge= 15V, Rg= 10Q - 40 -
Turn - off Delay Time taom | T;=175°C - 120 - e
Fall Time t; Inductive Load - 59 -
lc = 120A, Voo = 520V
Reverse Bias Safe Operating Area| RBSOA [Vp= 650V, Vge = 15V FULL SQUARE -
Rg=60Q, T;=175°C
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RGTH60TS65DGC13 Datasheet

O®FRD Electrical Characteristics (at T; = 25°C unless otherwise specified)

Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Ir= 20A
Diode Forward Voltage Ve |Tj=25°C - 1.35 1.8 \Y
T;=175°C - 1.15 -
Diode Reverse Recovery Time tr - 58 - ns
lr= 20A
Diode Peak Reverse Recovery Ve = 400V
C t r . - 65 - A
urren dig/dt = 200A/us
Diode Reverse Recovery Q Tj=25°C ) 0.21 ) C
Charge " ' H
Diode Reverse Recovery Time ty - 236 - ns
l- = 20A
Diode Peak Reverse Recovery Vee = 400V ) 10.7 ) A
Current " |dig/dt = 200A/ps '
Diode Reverse Recovery Q Tj=175°C ) 136 ) c
Charge " ' H
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RGTH60TS65DGC13

Datasheet

®Electrical Characteristic Curves

Fig.1 Power Dissipation vs. Case Temperature
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Fig.3 Forward Bias Safe Operating Area
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Fig.2 Collector Current vs. Case Temperature
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Fig.4 Reverse Bias Safe Operating Area
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RGTH60TS65DGC13 Datasheet

®Electrical Characteristic Curves

Fig.5 Typical Output Characteristics Fig.6 Typical Output Characteristics
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RGTH60TS65DGC13

Datasheet

®Electrical Characteristic Curves

Fig.9 Typical Collector To Emitter Saturation Voltage

vs. Gate To Emitter Voltage
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Fig.11 Typical Switching Time
vs. Collector Current
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Fig.12 Typical Switching Time
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RGTH60TS65DGC13 Datasheet

®Electrical Characteristic Curves

Fig.13 Typical Switching Energy Losses Fig.14 Typical Switching Energy Losses
vs. Collector Current vs. Gate Resistance
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RGTH60TS65DGC13

Datasheet

®Electrical Characteristic Curves

Forward Current : I [A]

Fig.17 Typical Diode Forward Current
vs. Forward Voltage
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Fig.19 Typical Diode Reverse Recovery Current
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Fig.18 Typical Diode Reverse Recovery Time
vs. Forward Current
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Fig.20 Typical Diode Reverse Recovery Charge
vs. Forward Current

25 T
%) 'VCC=4OOV
=1 di/dt=200A/us
= o | Inductive load
(@]
g 15 T=175°C »
(&)
&
¢
e} 1
o
o}
o
0}
S 05 i
E szﬁ//
0
0 10 20 30 40 50

Forward Current : I [A]

9/11 2019.08 - Rev.A




RGTH60TS65DGC13

Datasheet

®Electrical Characteristic Curves

Transient Thermal Impedance
: Zyyc [*°C/W]

Transient Thermal Impedance
: Zypyc [°C/W]

Fig.21 IGBT Transient Thermal Impedance
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RGTH60TS65DGC13

Datasheet

®Inductive Load Switching Circuit and Waveform
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Fig.23 Inductive Load Circuit

Fig.24 Diode Reverce Recovery Waveform

Fig.25 Inductive Load Waveform
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