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FGH40N60SMD
600 V, 40 A Field Stop IGBT

Features General Description
« Maximum Junction Temperature : T;= 175°C Using novel field stop IGBT technology, Fairchild’s new series of
+ Positive Temperaure Co-efficient for Easy Parallel Operating field stop 2" generation IGBTs offer the optimum performance

for solar inverter, UPS, welder, telecom, ESS and PFC applica-

» High Current Capabilit
9 s y tions where low conduction and switching losses are essential.

+ Low Saturation Voltage: Vcgsaty = 1.9 V(Typ.) @ Ic =40 A
* High Input Impedance

» Fast Switching: Eqpr = 6.5 uJ/A

« Tighten Parameter Distribution

* RoHS Compliant

Applications
» Solar Inverter, UPS, Welder, PFC, Telecom, ESS

<«—— COLLECTOR

(FLANGE) E
Absolute Maximum Ratings
Symbol Description Ratings Unit
VcEes Collector to Emitter Voltage 600 \Y
VGEs Gate to Emitter Voltage +20 \Y
Transient Gate to Emitter Voltage +30 \%
o Collector Current @ T¢ =25°C 80 A
Collector Current @ T¢ = 100°C 40 A
lem (1) Pulsed Collector Current @ T¢ =25°C 120 A
e Diode Forward Current @ T¢ =25°C 40 A
Diode Forward Current @ T¢ = 100°C 20 A
lEm (1) Pulsed Diode Maximum Forward Current 120 A
Po Maximum Power Dissipation @ T¢ =25°C 349 W
Maximum Power Dissipation @ T = 100°C 174 w
T, Operating Junction Temperature -55 to +175 °C
Tstg Storage Temperature Range -55 to +175 °C
T Maximum Lea"d Temp. for soldering 300 oG
Purposes, 1/8” from case for 5 seconds
Notes:
1: Repetitive rating: Pulse width limited by max. junction temperature
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Thermal Characteristics

Symbol Parameter Typ. Max. Unit
Reyc(IGBT) Thermal Resistance, Junction to Case - 0.43 °c/w
Rgyc(Diode) Thermal Resistance, Junction to Case - 1.5 °c/w
Reua Thermal Resistance, Junction to Ambient - 40 °c/w

Package Marking and Ordering Information
Part Number Top Mark Package Packing Reel Size | Tape Width | Quantity
Method
FGH40N60SMD FGH40N60SMD TO-247 Tube N/A N/A 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 |Vgg =0V, Ic =250 pA 600 - - \%
ABAV% ccce)rl?ap;erature Coefficient of Breakdown Vgg = 0V, Ig = 250 pA . 0.6 i N
Ices Collector Cut-Off Current Vce = Vees: Vge =0V - - 250 HA
IcES G-E Leakage Current Vee = Vees, Ve =0V - - +400 nA
On Characteristics
VGE(th) G-E Threshold Voltage Ic =250 uA, Vce = Vae 3.5 45 6.0 \
Ic=40A Vge =15V - 1.9 25 \
VCE(sat) Collector to Emitter Saturation Voltage Ic=40 A Vgg = 15V, ] N ] v
Tc =175°C 1
Dynamic Characteristics
Cies Input Capacitance - 1880 - pF
™ Output Capacitance ;/;351 =M?-(I)zvy Vee =0V, - 180 - pF
Cres Reverse Transfer Capacitance - 50 - pF
Switching Characteristics
ty(on) Turn-On Delay Time - 12 16 ns
tr Rise Time - 20 28 ns
ty(off) Turn-Off Delay Time Vo =400V, Ic =40 A, - 92 120 ns
t Fall Time Rg=6Q Vge=15V, - 13 17 ns
Eon Turn-On Switching Loss Inductive Load, Tg = 25°C - 087 | 1.30 md
Eoff Turn-Off Switching Loss - 0.26 0.34 mJ
Eis Total Switching Loss - 1.13 1.64 mJ
td(on) Turn-On Delay Time - 15 - ns
t, Rise Time - 22 - ns
ty(off) Turn-Off Delay Time Vee =400V, I =40 A, - 116 - ns
t Fall Time Rg=6Q,Vge=15V, - 16 - ns
Eon Turn-On Switching Loss Inductive Load, Tg = 175°C - 0.97 - mJ
Eoff Turn-Off Switching Loss - 0.60 - mJ
Eis Total Switching Loss - 1.57 - mJ

©2010 Fairchild Semiconductor Corporation
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Electrical Characteristics of the IGBT (continueq)

Symbol Parameter Test Conditions Min. Typ. Max | Unit
Qq Total Gate Charge - 119 180 nC
Qge Gate to Emitter Charge xCE i‘;govv’ lc=40A, - 13 20 nC
GE =
Qqc Gate to Collector Charge - 58 90 nC
Electrical Characteristics of the Diode T - 2s:c uniess otnerwise noted
Symbol Parameter Test Conditions Min. Typ. Max | Unit
= O, -
Vem Diode Forward Voltage IF=20A Tc=25°C 23 28 \
Tc =175°C - 1.67 -
Ere Reverse Recovery Energy Tc =175°C - 48.9 - ud
= O, - -
te Diode Reverse Recovery Time | I =20 A, dIg/dt = 200 A/us Tc=25°C 36 ns
Tc =175°C - 110 -
= (] - -
Q Diode Reverse Recovery Charge Tc=257C Y nC
Tc=175°C| - 445 =

©2010 Fairchild Semiconductor Corporation
FGH40N60SMD Rev. C3

www.fairchildsemi.com

199 dois piald v 01 ‘A 009 — AINSO09NOYHOA



Typical Performance Characteristics

Figure 1. Typical Output Characteristics Figure 2. Typical Output Characteristics
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Typical Performance Characteristics

Figure 7. Capacitance Characteristics

4000 ‘
T Common Emitter
< Vg = 0V, f = 1MHz
N - 0
3000 N Tc=25C ||
5 ™~
~
§ I cies \\‘\
2000 T
.5 \\\
®
-3 <,
© \\\\\ ~~
1000 I — Coes N
~—
Cres \\\
0 B\
0.1 1 10 30

Collector-Emitter Voltage, Vce [V]
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Figure 8. Gate charge Characteristics
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1000

Typical Performance Characteristics

Figure 13. Turn-off Characteristics vs.

Collector Current

Figure 14. Switching Loss vs.

Collector 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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000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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