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ON Semiconductor”

FGAF40N60SMD
600 V, 40 A Field Stop IGBT

Features

+ Maximum Junction Temperature : Tj = 175°C

» Positive Temperaure Co-efficient for easy Parallel Operating
» High Current Capability

* Low Saturation Voltage: Vcgsay = 1.9 V(Typ.) @ I = 40 A
» High Input Impedance

+ Fast Swiching: Eqpp = 6.5 uJ/A

« Tightened Parameter Distribution

* RoHS Compliant

Applications
» Sewing Machine, CNC

» Home Appliances, Motor-Control

December 2016

General Description

Using novel field stop IGBT technology, ON semiconductor’s
new series of field stop 2™ generation IGBTs offer the optimum
performance for solar inverter, UPS, welder and PFC applica-
tions where low conduction and switching losses are essential.

. . / ¢
TO-3PF
G CE E
Absolute Maximum Ratings
Symbol Description Ratings Unit
VcEs Collector to Emitter Voltage 600 \
VGEs Gate to Emitter Voltage +20 \
| Collector Current @ T =25°C 80* A
c
Collector Current @ Tg =100°C 40* A
lem (1) Pulsed Collector Current 120* A
| Diode Forward Current @ Tg =25°C 407 A
F
Diode Forward Current @ T =100°C 20* A
lEm (1) Pulsed Diode Maximum Forward Current 120* A
P Maximum Power Dissipation @ T =25°C 115 W
D
Maximum Power Dissipation @ Tg =100°C 58 W
Ty Operating Junction Temperature -55t0 +175 °C
Tsig Storage Temperature Range -55t0 +175 °C
Maximum Lead Temp. for soldering o
T Purposes, 1/8” from case for 5 seconds 300 ¢
Notes:

*Drain current limited by maximum junction temperature
1: Repetitive rating: Pulse width limited by max. junction temperature

Semiconductor Components Industries, LLC, 2016
FGAF40N60SMD ¢ Rev. 1.4

www.fairchildsemi.com
www.onsemi.com

1g9] dois pjald v 0 ‘A 009 — AINSOINOY4VOS



Thermal Characteristics

Symbol Parameter Typ. Max. Unit
Reyc(IGBT) Thermal Resistance, Junction to Case - 1.3 °c/w
Reyc(Diode) Thermal Resistance, Junction to Case - 3.27 °C/wW
Reua Thermal Resistance, Junction to Ambient - 40 °C/W
Package Marking and Ordering Information

Device Marking Device Package Reel Size Tape Width Quantity

FGAF40N60SMD FGAF40N60SMD TO-3PF - 30

E|ectl‘ica| Chal‘actel‘istics Of the IG BT Tc = 25°C unless otherwise noted

Symbol | Parameter | TestConditions | Min. | Typ. | Max. | Unit
Off Characteristics

BVces Collector to Emitter Breakdown Voltage | Vgg = 0V, I = 250pA 600 - - \
ABAV_I%ES \T/z:\:;)geerature Coefficient of Breakdown Vag = OV, Ig = 2505A i 0.6 i e
lces Collector Cut-Off Current Vee = Vees: Vge = 0V - - 250 pA
lges G-E Leakage Current Vge = Vges, Voe = 0V - - +400 nA
On Characteristics

VGE(th) G-E Threshold Voltage Ic = 250pA, Vge = Vge 3.5 45 6.0 \Y

g = 40A, Vgg = 15V - 1.9 - v
VcE(sat) Collector to Emitter Saturation Voltage Ig = 40A, Vgg = 15V, ] 21 ] v
Tc=175°C '

Dynamic Characteristics

Cies Input Capacitance - 1880 - pF
Coes Output Capacitance ]}/251 IT/II::SV Ve =0V, - 180 - pF
Cres Reverse Transfer Capacitance - 50 - pF
Switching Characteristics

ta(on) Turn-On Delay Time - 12 - ns
ty Rise Time - 20 - ns
taoff) Turn-Off Delay Time Ve = 400V, Ig = 40A, - 92 - ns
t; Fall Time Rg =6Q, Vg = 15V, - 13 17 ns
Eon Turn-On Switching Loss Inductive Load, Tg = 25°C - 0.87 - mJ
Eoff Turn-Off Switching Loss - 0.26 0.34 mJ
Eis Total Switching Loss - 1.13 - mJ
td(on) Turn-On Delay Time - 15 - ns
ty Rise Time - 22 - ns
ta(of) Turn-Off Delay Time Ve = 400V, I = 40A, - 116 - ns
t Fall Time Rg = 6Q, Vg = 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
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Electrical Characteristics of the IGBT (continueq)

Symbol Parameter Test Conditions Min. Typ. Max | Unit
Qq Total Gate Charge - 119 - nC
Qqe Gate to Emitter Charge xCE = 123\/ Ic = 40A, - 13 nC
GE =
Qg Gate to Collector Charge - 58 nC
Electrical Characteristics of the Diode - 2s5:c uniess otherwise noted
Symbol Parameter Test Conditions Min. Typ. Max | Unit
— 250 - B
VEm Diode Forward Voltage IF = 20A Tc=257C 2.3 %
Tg=175°C - 1.67 -
Erec Reverse Recovery Energy Tc=175°C - 48.9 - ud
— 250 -
tr Diode Reverse Recovery Time | | =20A, dIg/dt = 200A/us Tc=25°C 36 ns
Tc=175°C - 110 -
— 250 -
Qy Diode Reverse Recovery Charge Tc=25°C 468 nC
Tc=175°C - 445 -
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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. Case
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Figure 2. Typical Output Characteristics
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Figure 6. Saturation Voltage vs. Vgg
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Typical Performance Characteristics

Figure 7. Saturation Voltage vs. Vgg
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Figure 10. Gate charge Characteristics
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Figure 12. Turn-on Characteristics vs.
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Typical Performance Characteristics

Figure 13. Turn-off Characteristics vs.
Gate Resistance
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Figure 14. Turn-on Characteristics vs.
Collector Current
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Typical Performance Characteristics

Figure 19. Current Derating
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Figure 21. Load Current Vs. Frequency
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Figure 20. Power Dissipation
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Typical Performance Characteristics

Figure 25. Reverse Recovery Time
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Figure 26.Transient Thermal Impedance of IGBT
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Figure 27.Transient Thermal Impedance of Diode
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NOTES:

A. THIS PACKAGE CONFORMS TO SC94
JEITA PACKAGING STANDARD.
B. ALL DIMENSIONS ARE IN MILLIMETERS.
C. DIMENSIONS ARE EXCLUSIVE OF BURRS,
MOLD FLASH AND TIE BAR PROTRUSIONS.
D. PIN 2 CONNECTS TO DAP.
E. DRAWING FILE NAME: TO3PFAO3REV2
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