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Features
 Trench epi-Fs Technology
High efficient turn-on di/dt controllability
 Low VCE(SAT) enable high efficiencies
 Low Turn-off switching loss and softness
 Very Good EMI and High Short-Circuit Ruggedness

Application
 Fan、Pumps
Motor Drives
 Vacuum Cleaner
Home Appliance Applications

 Key Performance and Package Parameters
Type VCE IC VCE(sat),TJ = 25°C TJ max Package

MID06T065DFS 650V 6A 1.63V 175°C TO-252

 Maximum Ratings (@Ta = 25°C unless otherwise noted)
Symbol Parameter Value Unit

VCES Collector-emitter voltage 650 V

IC
DC collector current, TC = 25°C 12

A
DC collector current, TC = 100°C 6

ICM Pulsed Collector Current, Limited by TJ max 18 A
IFM Diode pulsed current,tp limited by TJmax 18 A

IF
Diode forward current, TC = 25°C 12

A
Diode forward current, TC = 100°C 6

VGES Gate-emitter voltage ±30 V
PD Power dissipation, TC = 25°C 83 W

TJ, TSTG Operating and Storage Temperature Range -55...+150 °C

TL Maximum lead temperature for soldering purpose,
1/8” from case for 5s 300 °C

tSC Short circuit withstand time
VGE = 15V, VCC ≤ 400V, TJ ≤ 175°C 15 μs

 Thermal Characteristics
Symbol Parameter Min. Typ. Max. Unit

RθJA Thermal resistance,junction - ambient - 70 -
°C/WRθJC IGBT thermal resistance,junction - case - 1.8 -

RθJC Diode thermal resistance,junction - case - 2.2 -

Product Summary
VCE 650 V
IC 6 A
VCE(sat),typ 1.63 V
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 Static Characteristic(@Ta = 25°C unless otherwise noted)
Symbol Parameter Test Condition Min. Typ. Max. Unit

V(BR)CES
Collector-emitter breakdown

voltage VGE = 0V,IC = 1mA 650 - - V

VCEsat
Collector-emitter saturation

voltage

VGE = 15V,IC = 6A,
TJ = 25°C - 1.63 1.95

VVGE = 15V,IC = 6A,
TJ = 125°C - 1.95 -

VGE = 15V,IC = 6A,
TJ = 175°C - 2.10 -

VGE(th)
Gate-emitter threshold

voltage VCE = VGE,IC = 1mA 4.5 5.5 6.5 V

ICES Zero gate voltage collector
current

VCE = 650V,VGE= 0V
TJ = 25°C - - 10 μA

IGES Gate-emitter leakage current VCE= 0V,VGE= ±20V - - ±100 nA

 Dynamic Characteristics(@Ta = 25°C unless otherwise noted)
Symbol Parameter Test Condition Min. Typ. Max. Unit

Cies Input capacitance VCC = 25V,
VGE = 0V,
F = 1MHZ

- 246 -
pFCoes Output Capacitance - 33 -

Cres Reverse transfer capacitance - 3.0 -
QG Gate charge VGE = 15V,

VCC = 520V,
IC = 6A

- 9.0 -
nCQGE Gate to Emitter Charge - 3.0 -

QGC Gate to Collector Charge - 3.2 -

IC(SC) Short circuit collector current
VGE=15V,

VCC ≤ 400V,
tsc ≤15μs,
TJ ≤ 175°C

- 32 - A

 Switching Characteristics (@TJ = 25°C unless otherwise noted)
Symbol Parameter Test Condition Min. Typ. Max. Unit

td(on) Turn-On Delay Time

VGE= 15V,
VCC = 400V,
IC = 6A,
Rg = 5Ω

Inductive Load

- 9 -

ns
tr Turn-On Rise Time - 12 -

td(off) Turn-Off Delay Time - 39 -
tf Turn-Off Fall Time - 135 -
Eon Turn-on energy - 0.08 -

mJEoff Turn-off energy - 0.16 -
Etotal Total Switching Energy - 0.24 -
trr Diode reverse recovery time

IF = 6A,
VCC = 400V,

di /dt = 200A/μs

- 91 - ns

Qrr
Diode reverse recovery

charge - 0.25 - μC

Irm Diode Peak Reverse
Recovery Current - 4.9 - A
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 Switching Characteristics(@TJ = 175°C unless otherwise noted)
Symbol Parameter Test Condition Min. Typ. Max. Unit

td(on) Turn-On Delay Time

VGE= 15V,
VCC = 400V,
IC = 6A,
Rg = 5Ω

Inductive Load

- 10 -

ns
tr Turn-On Rise Time - 33 -

td(off) Turn-Off Delay Time - 57 -
tf Turn-Off Fall Time - 180 -
Eon Turn-on energy - 0.11 -

mJEoff Turn-off energy - 0.23 -
Etotal Total Switching Energy - 0.34 -
trr Diode reverse recovery time

IF = 6A,
VCC = 400V,

di/dt = 200A/μs

- 122 - ns

Qrr
Diode reverse recovery

charge - 0.44 - μC

Irm Diode Peak Reverse
Recovery Current - 6.5 - A
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 Characteristic Curve

Figure 1. Typical Output Characteristics Tvj = 25°C Figure 2. Typical Output Characteristics
Tvj = 175°C

Figure 3. Typical Transfer Characteristic Figure 4. Typical Diode Characteristic

Figure 5. Collector-Emitter Saturation Voltage vs.
Junction Temperature

Figure 6. Diode Forward Voltage vs. Junction
Temperature
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 Characteristic Curve

Figure 7. Gate-Charge Characteristics Figure 8. Capacitance Characteristics

Figure 9. Forward Bias Safe Operating Area Figure 10. Power Dissipation as Function of Case

Figure 11. Current De-rating Figure 12. Diode Reverse Leakage Current vs.
Junction Temperature
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 Characteristic Curve

Figure 13. Switching Time vs. IC
Tvj = 175°C, VGE = 15V, VCE = 400V, Rg = 60Ω

Figure 14. Switching Time vs. Rg
Tvj = 175°C, VGE = 15V, VCE = 400V, IC = 6A

Figure 15. Switching Time vs. Tvj
VGE = 15V, VCE = 400V, IC = 6A, Rg = 60Ω Figure 16. VGE vs. Tvj

Figure 17. Switching Loss vs. IC
Tvj = 175°C, VGE = 15V, VCE = 400V, Rg = 60Ω

Figure 18. Switching Loss vs. Rg
Tvj = 175°C, VGE = 15V, VCE = 400V, IC = 6A
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 Characteristic Curve

Figure 19. Switching Loss vs. Tvj

VGE = 15V, VCE = 400V, IC = 6A, Rg = 60Ω
Figure 20. Switching Loss vs. VCE

Tvj = 175°C, VGE = 15V, IC = 6A, Rg = 60Ω

Figure 21. Diode Reverse Recovery Charge and Peak
Current vs. Conduction Current

VGE = 15V, VCE = 400V, di/dt = 200A/μs
and Peak Current vs. Conduction Current

Figure 22. Diode Reverse Recovery Time and
Softness Factor vs. Conduction Current
VGE = 15V, VCE = 400V, di/dt = 200A/μs

Figure 23. Diode Reverse Recovery Charge and Peak
Current vs. di/dt

VGE = 15V, VCE = 400V, di/dt = 200A/μs

Figure 24. Diode Reverse Recovery Time and
Softness Factor vs. di/dt

VGE = 15V, VCE = 400V, di/dt = 200A/μs
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 Characteristic Curve

Figure 25. Normalized Maximum Transient Thermal Impedance for IGBT

Figure 26. Normalized Maximum Transient Thermal Impedance for Diode
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 Package Information


