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FGH40T65SPD_F085

650V, 40A Field Stop Trench IGBT

Features
« AEC-Q101 Qualified

* Low Saturation Voltage : Vgg(say = 1.85 V(Typ.) @ Ic = 40 A

* 100% of the parts are dynamically tested (Note 1)
+ Short Circuit Ruggedness > 5 us @ 25 °C

+ Maximum Junction Temperature : Ty = 175 °C

+ Fast Switching

+ Tight Parameter Distribution

O
+ Positive Temperature Co-efficient for &
Easy Parallel Operating

» Copacked with soft, fast recovery diode
* RoHS Compliant

ol

poHS

General Description

Using the novel field stop 3rd generation IGBT technology,
FGH40T65SPD_F085 offers the optimum performance with
both low conduction loss and switching loss for a high efficiency
operation in various applications, while provides 50V higher
blocking voltage and rugged high current switching reliability.
Meanwhile, this part also offers and advantage of outstanding

performance in parallel operation.

Applications

* Onboard Charger

» AirCon Compressor

* PTC Heater

* Motor Drivers

» Other automotive power-train appliactions
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Absolute Maximum Ratings
Symbol Description Ratings Units
VcEs Collector to Emitter Voltage 650 \
VGEs Gate to Emitter Voltage +20 \%
Transient Gate to Emitter Voltage +30 \Y
o Collector Current @Tc=25°C 80 A
Collector Current @ Tg=100°C 40 A
lcm Pulsed Collector Current (Note 2) 120 A
. Diode Forward Current @Tc=25°C 40 A
Diode Forward Current @ Tg=100°C 20 A
lEm Pulsed Diode Maximum Forward Current (Note 2) 120 A
Maximum Power Dissipation @Tg=25°C 267 W
Po Maximum Power Dissipation @ T =100°C 134 W
SCWT Short Circuit Withstand Time @Tg=25°C 5 us
Ty Operating Junction Temperature -55t0 +175 °C
Tstg Storage Temperature Range -55to0 +175 °C
e et o gamo o
Notes:

1: Vo =400V, Vge =15V, Ig =120 A, Rg = 20 Q, Inductive Load
2: Repetitive rating: pulse width limited by max. junction temperature
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Thermal Characteristics

Symbol Parameter Typ. Max. Units
Reyc(IGBT) Thermal Resistance, Junction to Case - 0.56 °c/w
Reyc(Diode) Thermal Resistance, Junction to Case - 1.71 °C/wW
Reua Thermal Resistance, Junction to Ambient - 40 °C/W

Package Marking and Ordering Information
Device Marking Device Package Pacing Type Qty per Tube
FGH40T65SPD FGH40T65SPD_F085 TO-247 GO3 Tube 30ea
Electrical Characteristics of the IGBT - 25 :c uniess otemise noted
Symbol | Parameter ‘ Test Conditions | Min. ‘ Typ. ‘ Max. ‘ Units
Off Characteristics
BVces Collector to Emitter Breakdown Voltage |Vgg = 0V, I = TmA 650 - - \%
ABAV_IQJES $i?;;éature Coefficient of Breakdown Vag = 0V, Ig = TmA i 0.6 i VG
Ices Collector Cut-Off Current Vce = Vees, Vge = 0V - - 250 pA
Iges G-E Leakage Current Vge = Vges, Ve = 0V - - +400 nA
On Characteristics
VGE(th) G-E Threshold Voltage Ilc =40mA, Vg = Vge 4.0 55 7.5 \
g = 40A, Vgg = 15V - 1.85 2.4 v
VeE(sat) Collector to Emitter Saturation Voltage Ig = 40A, Vgg = 15V, ] 251 ] v
Tc=175°C '
Dynamic Characteristics
Cies Input Capacitance - 1518 - pF
Coes Output Capacitance ?’55 IT/IESV Ve =0V, - 91 - pF
Cres Reverse Transfer Capacitance - 15 - pF
Switching Characteristics
Td(on) Turn-On Delay Time - 18 - ns
T, Rise Time - 42 - ns
Taoffy Turn-Off Delay Time Ve = 400V, Ig = 40A, - 35 - ns
T Fall Time Rg = 6Q, Vge = 15V, - 10 - ns
Eon Turn-On Switching Loss Inductive Load, Te =25 °C - 1.16 - mJ
Eoff Turn-Off Switching Loss - 0.27 - mJ
Eis Total Switching Loss - 1.43 - mJ
Td(on) Turn-On Delay Time - 16 - ns
T, Rise Time - 40 - ns
Ta(offy Turn-Off Delay Time Vi = 400V, Ig = 40A, - 37 - ns
T Fall Time R =60, Vge = 15V, - 11 - ns
Eon Turn-On Switching Loss Inductive Load, Te = 175 °C - 1.59 - mJ
Eoif Turn-Off Switching Loss - 0.42 - mJ
Eis Total Switching Loss - 2.01 - mJ
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Electrical Characteristics of the IGBT (continueq)

Symbol Parameter Test Conditions Min. Typ. Max | Units
Qq Total Gate Charge - 36 - nC
Qqe Gate to Emitter Charge xCE = 123\/ lc = 40A, - 1 - nC
GE =
Qqc Gate to Collector Charge - 12 - nC
Electrical Characteristics of the Diode T - 25 c uniess othenise noted
Symbol Parameter Test Conditions Min. Typ. Max | Units
— 0, -
Ven Diode Forward Voltage I = 20A Tc=257C 22 27 v
Tg=175°C - 1.9 -
Erec Reverse Recovery Energy Tc=175°C - 51 - ud
— 0, - -
T Diode Reverse Recovery Time I = 20A, Tc=257C 35 ns
dlg/dt = 200A/us Tc=175°C - 214 -
- 0, - -
Qy Diode Reverse Recovery Charge Tc=257C 58 nC
Tg=175°C - 776 -
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Typical Performance Characteristics
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Figure 1. Typical Output Characteristics
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Figure 2. Typical Output Characteristics
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Typical Performance Characteristics
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Typical Performance Characteristics
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Typical Performance Characteristics
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Typical Performance Characteristics
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NOTES: UNLESS OTHERWISE SPECIFIED.

A. PACKAGE REFERENCE: JEDEC TO-247,
ISSUE E, VARIATION AB, DATED JUNE, 2004.
B. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD
FLASH, AND TIE BAR EXTRUSIONS.
C. ALL DIMENSIONS ARE IN MILLIMETERS.
D. DRAWING CONFORMS TO ASME Y14.5 - 1994

A DOES NOT COMPLY JEDEC STANDARD VALUE
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