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10 μA

Gate - Emitter Leakage

Current
IGES VGE = ±30V, VCE = 0V - - ±200 nA

Collector Cut - off Current ICES VCE = 650V, VGE = 0V - -

Gate - Emitter Threshold

Voltage
VGE(th) VCE = 5V, IC = 13.3mA 5.0 6.0 7.0 V

Collector - Emitter Saturation

Voltage

lThermal Resistance

Parameter Symbol
Values

Unit
Min. Typ. Max.

Thermal Resistance Diode Junction - Case Rθ(j-c) - - 2.61

C/W

Min. Typ. Max.

Collector - Emitter Breakdown

Voltage
BVCES IC = 10μA, VGE = 0V

Values
Unit

C/W

V

Parameter Symbol Conditions

lIGBT Electrical Characteristics (at Tj = 25°C unless otherwise specified)

650 - -

Thermal Resistance IGBT Junction - Case Rθ(j-c) - - 1.04

VCE(sat)

IC = 20A, VGE = 15V,

1.5Tj = 25°C -

Tj = 175°C -

1.9 V

1.85 -
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- 31 -

pFOutput Capacitance Coes VGE = 0V, - 47 -

Reverse transfer Capacitance Cres f = 1MHz

Input Capacitance Cies VCE = 30V, - 1680 -

lIGBT Electrical Characteristics (at Tj = 25°C unless otherwise specified)

Parameter Symbol Conditions
Values

Unit
Min. Typ. Max.

- 7 -

Qgc - 23 -

Turn - on Delay Time td(on)

Qg

Qge

VCE = 400V,

IC = 20A,

Total Gate Charge

Gate - Emitter Charge

IC = 10A, VCC = 400V,

VGE = 15V, RG = 10Ω,

Tj = 25°C

Inductive Load

*Eon include diode

reverse recoveryTurn - on Switching Loss Eon

VGE = 15VGate - Collector Charge

Rise Time tr

7

- 0.12

- 48

- 143

32

Turn - off Switching Loss Eoff

IC = 10A, VCC = 400V,

VGE = 15V, RG = 10Ω,

Tj = 175°C

Inductive Load

*Eon include diode

reverse recovery

- 0.21

nC

- 59 -

- 13 -

-

-

-

-

-

- 0.11 -

-

- 129 -

- 32

- 33

0.16

ns

ns

mJ

Fall Time tf

Turn - on Switching Loss Eon

Turn - off Delay Time td(off)

-

-

Turn - off Switching Loss Eoff

Turn - off Delay Time td(off)

Fall Time tf

-

Turn - on Delay Time td(on) -

Rise Time tr -

-
mJ

Reverse Bias Safe Operating

Area
RBSOA -FULL SQUARE

IC = 80A, VCC = 520V,

VP = 650V, VGE = 15V,

RG = 100Ω, Tj = 175℃
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lFRD Electrical Characteristics (at Tj = 25°C unless otherwise specified)

Parameter Symbol Conditions
Values

Unit
Min. Typ. Max.

VDiode Forward Voltage VF Tj = 25°C

Tj = 175°C

-

-

IF = 10A,

60

1.45

1.55

1.9

-

Diode Reverse Recovery

Energy
Err

ns

Diode Peak Reverse

Recovery Current
Irr

-

Diode Reverse Recovery

Charge
Qrr

μJ

-

-

-

-

Diode Reverse Recovery

Time
trr

IF = 10A,

VCC = 400V,

diF/dt = 200A/μs,

Tj = 25°C

Diode Peak Reverse

Recovery Current
Irr

ns
Diode Reverse Recovery

Time
trr

7.9 -

A-

A

μJ

μC-

3.9

0.13

4.7-

Diode Reverse Recovery

Energy
Err

μC
Diode Reverse Recovery

Charge
Qrr

IF = 10A,

VCC = 400V,

diF/dt = 200A/μs,

Tj = 175°C

- 81 -

- 4.3 -

- 0.19 -

-

www.rohm.com

© 2023 ROHM Co., Ltd. All rights reserved. 4/12   2023.06 -  Rev.A

 

Datasheet



RGW40NL65DHRBTL

lElectrical Characteristic Curves
C

o
lle

c
to

r 
C

u
rr

e
n
t 
: 
I C

 [
A

]

C
o
lle

c
to

r 
C

u
rr

e
n
t 
: 
I C

 [
A

]

Fig.1 Power Dissipation

          vs. Case Temperature

Fig.2 Collector Current

          vs. Case Temperature
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Collector To Emitter Voltage : VCE [V] Collector To Emitter Voltage : VCE [V]

Case Temperature : TC [°C ] Case Temperature : TC [°C ]

Fig.3 Forward Bias Safe Operating Area Fig.4 Reverse Bias Safe Operating Area
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lElectrical Characteristic Curves

Gate To Emitter Voltage : VGE [V] Junction Temperature : Tj [°C ]
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Fig.7 Typical Transfer Characteristics

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

Fig.8 Typical Collector to Emitter Saturation

          Voltage vs. Junction Temperature
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lElectrical Characteristic Curves

Fig.10 Typical Collector to Emitter Saturation

        Voltage vs. Gate to Emitter Voltage

Fig.9 Typical Collector to Emitter Saturation

      Voltage vs. Gate to Emitter Voltage

Collector To Emitter Voltage : VCE [V] Gate Charge : Qg [nC]
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Fig.11 Typical Capacitance

            vs. Collector to Emitter Voltage
Fig.12 Typical Gate Charge
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lElectrical Characteristic Curves

Fig.13 Typical Switching Time

            vs. Collector Current

Fig.14 Typical Switching Time

            vs. Gate Resistance

S
w

it
c
h
in

g
 T

im
e
 [
n
s
]

S
w

it
c
h
in

g
 T

im
e
 [
n
s
]

Gate Resistance : RG [Ω]Collecter Current : IC [A]

Collecter Current : IC [A] Gate Resistance : RG [Ω]

S
w

it
c
h
in

g
 E

n
e
rg

y
 L

o
s
s
e
s
 [
m

J
]

S
w

it
c
h
in

g
 E

n
e
rg

y
 L

o
s
s
e
s
 [
m

J
]

Fig.16 Typical Switching Energy Losses

            vs. Gate Resistance

Fig.15 Typical Switching Energy Losses

            vs. Collector Current
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lElectrical Characteristic Curves

Collecter Current : IC [A] Gate Resistance : RG [Ω]

Collecter Current : IC [A] Gate Resistance : RG [Ω]

Fig.19 Typical Switching Energy Losses

            vs. Collector Current

Fig.20 Typical Switching Energy Losses

            vs. Gate Resistance

S
w

it
c
h
in

g
 E

n
e
rg

y
 L

o
s
s
e
s
 [
m

J
]

S
w

it
c
h
in

g
 E

n
e
rg

y
 L

o
s
s
e
s
 [
m

J
]

Fig.17 Typical Switching Time

            vs. Collector Current

Fig.18 Typical Switching Time

            vs. Gate Resistance
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lElectrical Characteristic Curves
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Fig.21 Typical Diode Forward Current

            vs. Forward Voltage

Fig.22 Typical Diode Revese Recovery Time

            vs. Forward Current
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Fig.23 Typical Diode Reverse Recovery

            Current vs. Forward Current

Fig.24 Typical Diode Rrverse Recovery

            Charge vs. Forward Current
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lElectrical Characteristic Curves

Fig.25 Typical IGBT Transient Thermal Impedance
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Fig.26 Typical Diode Transient Thermal Impedance
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Fig.27 Inductive Load Circuit

Fig.28 Inductive Load WaveformFig.29 Diode Reverse Recovery Waveform

●Inductive Load Switching Circuit and Waveform
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