IGBT - Field Stop
600 V, 60 A

FGH60ON60SFDTU-F085

Description

Using Novel Field Stop IGBT Technology, ON Semiconductor’s
new series of Field Stop IGBTs offer the optimum performance for
Automotive Chargers, Inverter, and other applications where low
conduction and switching losses are essential.

Features

High Current Capability

Low Saturation Voltage: Vcgsaty =22V @ Ic =60 A
High Input Impedance

Fast Switching

Qualified to Automotive Requirements of AEC-Q101
This Device is Pb—Free and is RoHS Compliant

Applications
® Automotive chargers, Converters, High Voltage Auxiliaries
® Inverters, PFC, UPS
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FGH60N60SFDTU-F085

ABSOLUTE MAXIMUM RATINGS (T¢ = 25°C unless otherwise noted)

Description Symbol Ratings Unit

Collector to Emitter Voltage VGcEs 600 \%
Gate to Emitter Voltage VGES +20 \Y
Transient Gate-to—Emitter Voltage +30 \%
Collector Current Tc=25°C Ic 120 A

Tc = 100°C 60 A
Pulsed Collector Current Tc =25°C Icm (Note 1) 180 A
Maximum Power Dissipation Tc =25°C Pp 378 w

Tc = 100°C 151 W
Operating Junction Temperature Ty -55to +150 °C
Storage Temperature Range Tstg -55to +150 °C
Maximum Lead Temp. for Soldering Purposes, 1/8” from Case for 5 Seconds T 300 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.
1. Repetitive test, Pulse width limited by max. junction temperature.

THERMAL CHARACTERISTICS

Parameter Symbol Typ Unit
Thermal Resistance, Junction to Case Royc(IGBT) 0.33 °C/wW
Thermal Resistance, Junction to Case Reyc(Diode) 1.1 °C/W
Thermal Resistance, Junction to Ambient RoJa 40 °C/W

PACKAGE MARKING AND ORDERING INFORMATION
Part Number Top Mark Package Packing Method Reel Size Tape Width Quantity
FGHB60N60OSFDTU-F085 | FGHBON60SFDTU TO-247 Tube N/A N/A 30

ELECTRICAL CHARACTERISTICS OF THE IGBT (T = 25°C unless otherwise noted)

Parameter Symbol Test Conditions | Min | Typ | Max | Unit |

OFF CHARACTERISTICS

Collector to Emitter Breakdown Voltage BVcEs Vge =0V, Ig =250 A 600 - - \%

Temperature Coefficient of Breakdown ABVGes/ATy | Vge =0V, Ic =250 pA - 0.4 - V/°C

Voltage

Collector Cut-Off Current Ices Vce =Vees, Vge=0V - - 250 uA

G-E Leakage Current IgES Vge = Vges, Vce=0V - - +400 nA
ON CHARACTERISTICs

G-E Threshold Voltage VGE(h) Ic =250 uA, Vg = Ve 4.0 5.1 6.6 \%

Collector to Emitter Saturation Voltage VCE(sat) Ic=60A,Vge=15V - 2.2 29 \'%

Ilc=60A,Vge =15V, Tg = 125°C - 2.4 - v
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FGH60

N60SFDTU-F085

ELECTRICAL CHARACTERISTICS OF THE IGBT (T = 25°C unless otherwise noted) (continued)

Parameter | Symbol | Test Conditions | Min | Typ | Max | Unit |
DYNAMIC CHARACTERISTICS
Input Capacitance Cies Vce=30V,Vge=0V,f=1MHz - 2940 - pF
Output Capacitance Coes - 310 - pF
Reverse Transfer Capacitance Cres - 100 - pF
SWITCHING CHARACTERISTICS
Turn-On Delay Time td(on) Vcc =400V, Ic =60 A, - 26 - ns
- - Rg=5R,Vge=15V,
Rise Time tr Inductive Load, T¢ = 25°C - 54 - ns
Turn-Off Delay Time ta(off) - 134 - ns
Fall Time t - 18 62 ns
Turn-On Switching Loss Eon - 1.97 - mJ
Turn-Off Switching Loss Eof - 0.57 - mJ
Total Switching Loss Eis 2.54 - mJ
Turn-On Delay Time td(on) Voc =400V, Ig =60 A, - 26 - ns
- - Rg=52,Vge=15V,
Rise Time tr Inductive Load, T¢ = 125°C - 50 - ns
Turn-Off Delay Time td(off) - 142 - ns
Fall Time 1 - 24 - ns
Turn-On Switching Loss Eon - 25 - mJ
Turn-Off Switching Loss Eoff - 0.8 - mJ
Total Switching Loss Eis - 3.2 - mJ
Total Gate Charge Qq Vce=400V,Ic=60A,Vge =15V - 188 - nC
Gate to Emitter Charge Qge - 21 - nC
Gate to Collector Charge Qqgc - 98 - nC
ELECTRICAL CHARACTERISTICS OF THE DIODE (T, = 25°C unless otherwise noted)
Symbol Parameter Test Conditions Min Typ Max Unit
VEm Diode Forward Voltage IF=30A Tc=25°C - 1.9 2.6 \%
Tg = 125°C - 1.7 -
ter Diode Reverse Recovery Time I =30 A, dig/dt =200 A/lus | Tg =25°C - 55 - ns
Tc=125°C - 204 -
Qr Diode Reverse Recovery Charge Tc=25°C - 125 - nC
Tc=125°C - 895 -

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
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FGH60N60SFDTU-F085

TYPICAL PERFORMANCE CHARACTERISTICS
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FGH60N60SFDTU-F085

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

H _(I_)onjnggg\CEmitter
LG
\
\
\
|
\ \ 120 A
ie
e

Gate-Emitter Voltage, Vgg [V]
Figure 7. Saturation Voltage vs. Vgg

6000 I
Common Emitter
Vge=0V,f=1MHz
5000 X Tc =25°C N
Cies
4000 .y
~—
3000
COES
2000 —_
~—~—— \\\\
1000 Cres —
0 T~
1 10 30

Collector-Emitter Voltage, V¢g [V]
Figure 9. Capacitance Characteristics

500
10 us
100 "
e o 100us
10 X S
8 1 ms
1 =
0ms 5e
Single Nonrepetitive
Pulse Tg = 25°C
0.1 Curves must be derated
linearly with increase
in temperature.
0.01 ‘
1 10 100 1000

Collector-Emitter Voltage, Vcg [V]
Figure 11. SOA Characteristics

20
=
w16
>
o
(@)
g 12
S
g
w
g
8 4
Je)
(@)

0

15
= 12
w
O]
>
% 9
S
2 6
£
4
[0]

T 3
(]

0

300
__ 100
<
©
<
(3
5
o
5 10
(6]

o
5
o

www.onsemi.com
5

I
Common
Tc = 125°C

Emitter

|

.\ \120

A

60A /Y \

—

Ic=30A
! !

0

4 8 12

16

Gate-Emitter Voltage, Vgg [V]
Figure 8. Saturation Voltage vs. Vge

20

Commor‘1 Emitter
Tc=25°C
V 100 V S0y
cc= /4\
/ 200V
/
/
/
/
0 50 100 150

Gate Charge, Qg [nC]
Figure 10. Gate Charge Characteristics

200

Safe Operating Area

Vge=15V, Tg = 125°C
I

10

100

Collector-Emitter Voltage, Vgg [V]
Figure 12. Turn-Off Switching SOA Characteristics

1000



Switching Time [ns]

Switching Time [ns]

Switching Loss [mJ]

FGH60N60SFDTU-F085

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
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FGH60N60SFDTU-F085

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
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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
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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
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expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
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literature is subject to all applicable copyright laws and is not for resale in any manner.
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