ON Semiconductor®

FGH40T65SPD-F085

650V, 40A Field Stop Trench IGBT General Description

Features

* AEC-Q101 Qualified

* Low Saturation Voltage : Vcgsar = 1.85 V(Typ.) @ Ic =40 A
* 100% of the parts are dynamically tested (Note 1)

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

. Short Circuit Ruggedness > 5 us @ 25 °C 222ratia:r:/antage of outstanding performance in parallel
+ Maximum Junction Temperature : T;= 175 °C
« Fast Switching o S Applications
« Tight Parameter Distribution ) * Onboard Charger
« Positive Temperature Co-efficient for * AirCon Compressor
Easy Parallel Operating « PTC Heater
» Copacked with soft, fast recovery diode « Motor Drivers
* RoHS Compliant « 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 \
o Collector Current @Tc=25°C 80 A
Collector Current @ T¢ =100°C 40 A
lem Pulsed Collector Current (Note 2) 120 A
" Diode Forward Current @Tc=25°C 40 A
Diode Forward Current @ Tc=100°C 20 A
Iem Pulsed Diode Maximum Forward Current (Note 2) 120 A
Maximum Power Dissipation @Tc=25°C 267 w
Po Maximum Power Dissipation @ T =100°C 134 w
SCWT Short Circuit Withstand Time @Tc=25 °c 5 us
T, Operating Junction Temperature -55to +175 °c
Tstg Storage Temperature Range -55to +175 °c
T Maximum Lea’fj Temp. for soldering 300 oc
Purposes, 1/8” from case for 5 seconds
Notes:

1:Vee =400V, Vge =15V, Ic =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
Rgc(IGBT) Thermal Resistance, Junction to Case - 0.56 °c/w
Rgjc(Diode) Thermal Resistance, Junction to Case - 1.71 °c/w
Rosa 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 unless otneruise noted
Symbol Parameter Test Conditions | Min. ‘ Typ. ‘ Max. ‘ Units
Off Characteristics
BVces Collector to Emitter Breakdown Voltage | Vgg = 0V, Ic = 1mA 650 - - \%
ABV(gs Temperature Coefficient of Breakdown _ _ o

AT, Voltage Vee = 0V Ic = 1mA i 06 . viiC
Ices Collector Cut-Off Current Vce = Vces: Ve = 0V - - 250 pA
IcEs G-E Leakage Current Vee = Vees: Vee = 0V - - +400 nA
On Characteristics
VGE(th) G-E Threshold Voltage lc =40mA, Vg = Ve 4.0 55 7.5 \

Ic = 40A, Vgg = 15V - 1.85 2.4 \Y
VeE(say) Collector to Emitter Saturation Voltage : _
lc = 40A, \C{GE 15V, ) 51 ) v
Tc=175°C
Dynamic Characteristics
Cies Input Capacitance - 1518 - pF
: Ve =30V Vge =0V,

C Output Capacitance CE . YGE ' - 91 - F
oes p p f= 1MHz p
Cres Reverse Transfer Capacitance - 15 - pF

Switching Characteristics
Td(on) Turn-On Delay Time - 18 - ns
T, Rise Time - 42 - ns
Td(offy Turn-Off Delay Time Ve = 400V, I = 40A, - 35 - ns
T¢ Fall Time Rg =69, Vgg = 15V, - 10 - ns
— Inductive Load, T =25 °C
Eon Turn-On Switching Loss - 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
Td(offy Turn-Off Delay Time Vee = 400V, I = 40A, - 37 - ns
T Fall Time Rg = 6Q, Vgg = 15V, - 1 - ns
— Inductive Load, T¢ = 175 °C
Eon Turn-On Switching Loss - 1.59 - mJ
Eoff 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
Qg Total Gate Charge - 36 - nC
Qge Gate to Emitter Charge Vee = 400V, I = 40A, - 11 - nC
VGE =15V
Qg Gate to Collector Charge - 12 - nC
Electrical Characteristics of the Diode . =25 c unless othenise noted
Symbol Parameter Test Conditions Min. Typ. Max | Units
— o] _
Vewm Diode Forward Voltage I = 20A Tc=25¢C 2.2 2.7 v
Tc=175°C - 1.9 -
Erec Reverse Recovery Energy Tc=175°C - 51 - ud
— 0, - -
T Diode Reverse Recovery Time I = 20A, Te=257¢C 35 ns
dig/dt = 200A/us Tc=175°C - 214 -
— 0, _ -
Qi Diode Reverse Recovery Charge Te=257C 58 uC
Tc=175°C - 776 -
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Typical Performance Characteristics
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Figure 1. Typical Output Characteristics
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Figure 5. Saturation Voltage vs. Case
Temperature at Variant Current Level
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Figure 2. Typical Output Characteristics
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Typical Performance Characteristics
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Figure 7. Saturation Voltage vs. Vgg
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Figure 9. Capacitance Characteristics
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Figure 10. Gate charge Characteristics
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Typical Performance Characteristics

1000 —
200 Common Emitter e
‘ ‘ ‘ ‘ ‘ Vee=400V, Voe=15V | - [ .o ] 1.1
100 T C Z|Z 2 Z |z ZvZ L ZoZ o] e Ic =40A I e
e B R o I Tc=25°C _ I T
,ﬁ,.,:-':’"':‘, e . N
@ it R S R S o @ Tc=17"C... N Y
E == £ 100
> ! Laon) o
£ 10 [ e e I — E
S - - -|z 3 Z |- z| CcommonEmitter S
= - - -|- = - |- - | Vcc=400V, Vg = 15V (%
I S M e
S L L | Te=28c —
‘ ‘ | Tc=175°C---
1 10
0 10 20 30 40 50 0
Gate Resistance, Rg [Q] Gate Resistance, Rg [Q]
Figure 13. Turn-on Characteristics vs. Figure 14. Turn-off Characteristics vs.
Gate Resistance Gate Resistance
200 — - - - - [z - - - = 1000 — —_——
Common Emitter - - oz |z oz ooz Common Emitter s === ==
Vee=18V,Rg=6 | = = = — |- o 0o Vee=15V,Rg=6Q| - T [ o 0T C =
— 0O, - -0 - - - - - - - - - - - - - - _
Te=25°C — B Te=25C — R
— T.=175°C--- ‘ ro — T.=175°C...
Z100f © R @ 100 °©
v = TIfc
= g
= I
£ g’ - ’\’--._’___:.
ey —_ '
2 — — — — S 10“—“"’”
2 e I = B
@ s e B & e [ i
S I S
5 1 ‘ ‘ ‘
20 40 60 80 20 40 60 80
Collector Current, Ic[A] Collector Current, Ic [A]
Figure 15. Turn-on Characteristics vs. Figure 16. Turn-off Characteristics vs.
Collector Current Collector Current
20000 20000 : :
Common Emitter ‘ ‘ Common Emitter
10000 § Vec =400V, Vge =15V | | = | ' 10000 | Ve =15V, R = &2 B
Ic = 40A i R TC=25°c_ e e
_ — Jp— T T | e sz
g TC—250C — A E TC_175 C--- : : : - -
- 0 e e —
= T,=175°C--- D R | p
— | | | |
2 1000 |———F - Eg— 2 1000
c DIt Ll S
g oot 1 2
s Sy - S
n -oemT I T U)
- _:-r-"/’ : — — — — —
100
100
0 10 20 30 40 50 30 60
Gate Resistance, Rg [Q] Collector Current, Ic [A]
Figure 17. Switching Loss vs Gate Resistance Figure 18. Switching Loss vs Collector Current

www.onsemi.com
6

1991 youail dois pIaid VYo A0S9 G§804-AdSS9L0VHOS




Typical Performance Characteristics
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Figure 19. Forward Characteristics
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Typical Performance Characteristics
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ON Semiconductor and J are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
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arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
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