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Features

+ Maximum Junction Temperature : T;=175°C
» High Current Capability

* 100% of the Parts Tested for I (1)
* High Input Impedance

» Fast Switching

» Tighten Parameter Distribution

* RoHS Compliant

» Positive Temperaure Co-efficient for Easy Parallel Operating

* Low Saturation Voltage: Vcesaty =1.8 V(Typ.) @ Ic = 40 A

650 V, 40 A Field Stop Trench IGBT

General Description

Using novel field stop IGBT technology, Fairchild’s new series of
field stop 3rd generation IGBTSs offer the optimum performance
for welder and industrial application where low conduction and
switching losses are essential.

Applications

* Welder and Industrial Application

* Power Factor Correction

April 2015
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Ce TO-3PN
E
Absolute Maximum Ratings . - 25:c uniess otherwise noted
Symbol Description FGA6540WDF Unit
Vces Collector to Emitter Voltage 650 \
Gate to Emitter Voltage +20 \Y
Vees Transient Gate to Emitter Voltage +30 \%
o Collector Current @ Tc =25°C 80 A
Collector Current @ T¢ =100°C 40 A
ILm (1) Pulsed Collector Current @ Tc=25°C 120 A
lem 2) Pulsed Collector Current 120 A
Ie Diode Forward Current @ T¢ =25°C 40 A
Diode Forward Current @ T =100°C 20 A
Iem 2) Pulsed Diode Maximum Forward Current 120 A
Po Maximum Power Dissipation @ T¢ =25°C 238 W
Maximum Power Dissipation @ T =100°C 119 w
Ty Operating Junction Temperature -55 to +175 °C
Tstg Storage Temperature Range -55to +175 °C
T Maximum Lea::l Temp. for soldering 300 oc
Purposes, 1/8” from case for 5 seconds
Notes:
1. Ve =400V, Vge = 15V, I =120 A, Rg = 60 ©, Inductive Load
2. Repetitive rating: Pulse width limited by max. junction temperature
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Thermal Characteristics

Symbol Parameter FGA6540WDF Unit
Reyc(IGBT) Thermal Resistance, Junction to Case, Max. 0.63 °C/W
Rgyc(Diode) Thermal Resistance, Junction to Case, Max. 1.75 °C/W
Roua Thermal Resistance, Junction to Ambient, Max. 40 °c/w

Package Marking and Ordering Information

Part Number Top Mark Package |Packing Method| Reel Size | Tape Width | Qty per Tube
FGA6540WDF FGAB540WDF TO-3PN Tube - - 30

Electrical Characteristics of the IGBT - 25:c uniess otherwise noted

Symbol | Parameter | Test Conditions | Min. | Typ. | Max. | Unit
Off Characteristics
BVces Collector to Emitter Breakdown Voltage | Vge = 0V, Ic =1 mA 650 = = \
ABA\{IE:JES / ;I'/(e;ﬂ’lazeerature Coefficient of Breakdown lc = 1 mA, Reference o 25°C ] 06 ] viee
lces Collector Cut-Off Current Vee =Vees: Vge =0V - - 250 pA
lces G-E Leakage Current Vee = Vees, Vce=0V - - +400 nA
On Characteristics
VGE(th) G-E Threshold Voltage Ilc =40 mA, Vce = Ve 4.1 5.6 7.6 \

Ic=40A Vgg =15V - 1.8 23 Vv
VCE(sat) Collector to Emitter Saturation Voltage lc=40 A Vge = 15V,

Te = 175°C ; -4 ; v
Dynamic Characteristics
Cies Input Capacitance - 1525 - pF
Coes Output Capacitance ;/551 :/II?I(; V.Vee=0V, - 60 = pF
Cres Reverse Transfer Capacitance - 20 - pF
Switching Characteristics
tacon) Turn-On Delay Time - 16.8 - ns
t, Rise Time = 34.4 = ns
ta(ofry Turn-Off Delay Time Voo =400V, Ig =40 A, - 54.4 - ns
t; Fall Time Rg=6Q,Vge =15V, = 10 - ns
Eqn Tum-On Switching Loss Inductive Load, T¢ = 25°C - 137 - mJ
Eof Turn-Off Switching Loss - 0.25 - mJ
Eis Total Switching Loss - 1.62 - mJ
ta(on) Turn-On Delay Time = 16 - ns
t, Rise Time - 35.2 - ns
tacomm Turn-Off Delay Time Ve =400V, Ig =40 A, - 57.6 - ns
e Fall Time Rg=6Q,Vge=15V, - 12.8 - ns
Eon Turn-On Switching Loss Inductive Load, Tg = 175°C - 1.89 - mJ
Eof Turn-Off Switching Loss - 0.47 - mJ
Ets Total Switching Loss - 2.36 - mJ
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Electrical Characteristics of the IGBT (continueq)

Symbol Parameter Test Conditions Min. Typ. Max | Unit
Qq Total Gate Charge - 55.5 - nC
Qge Gate to Emitter Charge xCE - 41'(5)0\/\/‘ lc=40A, - 9.8 - nC
GE =
Qqc Gate to Collector Charge - 21 - nC
Electrical Characteristics of the Diode T - 2s:c uniess otherwise noted
Symbol Parameter Test Conditions Min. Typ. Max | Unit
= O -
Vem Diode Forward Voltage IF=20A Tc=257C 15 195 \
Tc=175°C| - 1.37 -
Erec Reverse Recovery Energy Tc =175°C - 153 - uJ
= O - -
ter Diode Reverse Recovery Time | I =20 A, dIg/dt = 200 A/us Tc=25C 101 ns
Tc=175°C - 238 -
= O, - -
Qr Diode Reverse Recovery Charge Tc=257C 343 nC
Tc=175°C - 1493 -

©2015 Fairchild Semiconductor Corporation
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Typical Performance Characteristics

Figure 1. Typical Output Characteristics
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Figure 3. Typical Saturation Voltage
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Figure 5. Saturation Voltage vs. Vgg
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Figure 2. Typical Output Characteristics
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Figure 4. Saturation Voltage vs. Case
Temperature at Variant Current Level
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Figure 6. Saturation Voltage vs. Vgg
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Typical Performance Characteristics

Figure 7. Capacitance Characteristics
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Figure 9. Turn-on Characteristics vs.
Gate Resistance
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Figure 11. Switching Loss vs.
Gate Resistance
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Figure 8. Gate charge Characteristics
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Figure 10. Turn-off Characteristics vs.
Gate Resistance
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Figure 12. Turn-on Characteristics vs.
Collector Current
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Typical Performance Characteristics

Figure 13. Turn-off Characteristics vs.
Collector Current
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Figure15.Load CurrentVs. Frequency
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Figure 17. Forward Characteristics
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Figure 18. Reverse Recovery Current
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Figure 19. Reverse Recovery Time

Typical Performance Characteristics

Figure 20. Stored Charge
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Figure 21.Transient Thermal Impedance of IGBT
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Figure 22.Transient Thermal Impedance of Diode
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