Field Stop Trench IGBT with
Soft Fast Recovery Diode
100 A, 650 V

AFGY100T65SPD

AFGY100T65SPD which is AEC Q101 qualified offers very low
conduction and switch losses for a high efficiency operation in various www.onsemi.com
applications, rugged transient reliability and low EMI.

Meanwhile, this part also offers an advantage of outstanding parallel

ON Semiconductor®

operation performance with balance current sharing. 100 A, 650 V,
Features Vcesat=1.6 V
o AEC-Q101 Qualified

® Very Low Saturation Voltage: Vcg(sat) = 1.6 V (Typ.) @ Ic = 100 A c

® Maximum Junction Temperature: Ty = 175°C

® Positive Temperature Co—efficient for Easy Parallel Operating

® Tight Parameter Distribution G

® High Input Impedance

® 100% of the Parts are Tested for Iy E

® Short Circuit Ruggedness

® Co-packed with Soft Fast Recovery Diode

Typical Applications
® Traction Inverter for HEV/EV

® Auxiliary DC/AC Converters
® Motor Drives G
® Other Power—Train Applications Requiring High Power Switch
PP q grg E 10-247-3LD
MAXIMUM RATINGS CASE 340CU
Rating Symbol | Value Unit
Collector-to—Emitter Voltage VGES 650 \% MARKING DIAGRAM
Gate-to—-Emitter Voltage VGES +20 \Y
Transient Gate-to—Emitter Voltage +30
Collector Current (Note 1) @ Tg=25°C Ic 120 A
@ Tg=100°C 100 $Y&Z&38&K
Pulsed Collector Current ILm 300 A AFGY100T
65SPD
Pulsed Collector Current lom 300 A
Diode Forward Current (Note 1) @ T¢ =25°C IF 120 A
@ T¢ =100°C 100
Maximum Power Dissipation @ Tg=25°C Pp 660 w
@ Tg=100°C 330
Y - S Y = ON Semiconductor Logo
Short Circuit Withstand Time @ T¢g = 25°C SCWT 6 us &7 = Assembly Plant Code
Voltage Transient Ruggedness (Note 2) dV/dt 10 V/ns &3 = Date Code (Year & Week)
Operating Junction / Storage Temperature Ty, Tsta| -55t0 °C &K = Lot Traceability Code
Range +175 AFGY100T65SPD = Specific Device Code
Maximum Lead Temp. for Soldering T 265 °C
Purposes, 1/8 from case for 5 seconds ORDERING INFORMATION
Stresses exceeding those listed in the Maximum Ratings table may damage the X .
device. If any of these limits are exceeded, device functionality should not be Device Package Shipping
assumed, _da_mage may occur and reliability may be affected. AFGY100T65SPD | TO-247-3LD| 30 Units / Tube
1. Value limit by bond wire
2. Vcc =400V, Vge =15V, Ic =300 A, Inductive Load
© Semiconductor Components Industries, LLC, 2020 1 Publication Order Number:

July, 2020 - Rev. 0 AFGY100T65SPD/D



AFGY100T65SPD

THERMAL CHARACTERISTICS

Rating Symbol Value Unit
Thermal resistance junction-to-case, for IGBT ReJc 0.23 °C/W
Thermal resistance junction-to-case, for Diode RoeJc 0.40
Thermal resistance junction-to—ambient RoJa 40
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)
Parameter Test Conditions Symbol Min Typ Max | Unit |
OFF CHARACTERISTICS
Collector-emitter breakdown voltage, Vge=0V, BVcEs 650 - - \'%
gate—emitter short-circuited Ic=1mA
Temperature Coefficient of Vge=0V, - 0.6 - V/°C
Breakdown Voltage Ic=1mA &A\{I}E&
J
Collector-emitter cut-off current, Vge=0V, IcEs - - 40 A
gate—emitter short-circuited Vce =650V
Gate leakage current, collector— Vge=20V, IGES - - +250 nA
emitter short—circuited Vece=0V
ON CHARACTERISTICS
Gate-emitter threshold voltage Vge = VcE, Ic =100 mA VGE(th) 4.3 5.3 6.3 \Y
Collector-emitter saturation voltage Vge=15V, Ic=100 A VCE(sat) - 1.6 2.05 \Y
Vge=15V,Ic=100 A, Ty=175°C - 2.15 -
DYNAMIC CHARACTERISTICS
Input capacitance Vce=30V, Cies - 4220 - pF
X Vge=0V,
Output capacitance f=1MHz Coes - 302 -
Reverse transfer capacitance Cres - 38 -
Internal Gate Resistance f=1MHz Rg - 3 - Q
Gate charge total Vce =400V, Qq - 109 164 nC
Ic=100 A,
Gate-to—-emitter charge VCGE =15V Qge - 34 -
Gate-to-collector charge Qqgc - 36 -
SWITCHING CHARACTERISTICS, INDUCTIVE LOAD
Turn-on delay time Ty=25°C, td(on) - 36 - ns
- - Voo =400V,
Rise time Ic =100 A, t - 92 -
X Rg=5.09, _ _
Turn-off delay time Vag= 15 V. td(off) 78
Fall time Inductive Load t - 106 _
Turn-on switching loss Eon - 5.1 - mJ
Turn-off switching loss Eof - 2.7 -
Total switching loss Eis - 7.8 -
Turn-on delay time Ty=175°C, td(on) - 32 - ns
— Voo =400V,
Rise time lc =100 A, t - 96 -
X Rg=5.09, _ _
Turn-off delay time Vag=15V, td(off 84
Fall time Inductive Load t - 156 -
Turn-on switching loss Eon - 7.9 - mdJ
Turn-off switching loss Eof - 4.0 -
Total switching loss Eis - 11.9 -
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AFGY100T65SPD

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) (Continued)

Parameter Test Conditions | Symbol | Min Typ Max | Unit |
DIODE CHARACTERISTIC
Diode Forward Voltage IF=100 A, Ty=25°C VEMm - 1.3 1.6 \
Ie=100 A, Ty=175°C - 1.25 -
Reverse Recovery Energy I =100 A, dIg/dt = 1000 Alus, Erec - 383 - ud
Vce =400V, Ty=25°C
I =100 A, dig/dt = 1000 Alus, - 1668 -
Vce =400V, Ty=175°C
Diode Reverse Recovery Time I =100 A, dig/dt = 1000 Aus, Ty - 105 - ns
Vce =400V, Ty=25°C
I =100 A, dig/dt = 1000 Alus, - 208 -
Vce =400V, Ty=175°C
Diode Reverse Recovery Charge Ir =100 A, dIg/dt = 1000 Alus, Qr - 2090 - nC
Vce =400V, Ty=25°C
IF =100 A, dI/dt = 1000 A/us, - 6974 -

Vce =400V, Ty=175°C

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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TYPICAL CHARACTERISTICS
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Figure 1. Typical Output Characteristics
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Figure 3. Typical Saturation Voltage
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Figure 6. Saturation Voltage vs. Vge
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TYPICAL CHARACTERISTICS
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Figure 7. Saturation Voltage vs. Vce
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Figure 9. Capacitance Characteristics
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Figure 11. SOA Characteristics
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Figure 8. Saturation Voltage vs. Vcg
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Figure 10. Gate Charge Characteristics

—
-

e e
e —)
[
P

fn

W

- tdon) =

Common Emitter

Vcg =400V, Vge =15V |
Ic =100 A
l l

10 20

30 40 50

Ry, GATE RESISTANCE ()

Figure 12. Turn-On Characteristics vs. Gate
Resistance

www.onsemi.com

5



AFGY100T65SPD

TYPICAL CHARACTERISTICS
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Figure 13. Turn-Off Characteristics vs. Gate
Resistance
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AFGY100T65SPD

TYPICAL CHARACTERISTICS
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Figure 22. Collector-to-Emitter Breakdown
Voltage vs. Junction Temperature
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TYPICAL CHARACTERISTICS
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MECHANICAL CASE OUTLINE Onsemﬁ
PACKAGE DIMENSIONS .

TO-247-3LD
CASE 340CU
ISSUE B
DATE 28 OCT 2021

//10.130

> e

A

A2 — D2

L

T D1 | oy |—MILLIMETERS
D MIN [NOM | MAX
E2— A | 4.60 | 4.70 | 4.80
+ Al | 2.10 | 2.40 | 2.70
‘ I A2 1.70 | 2.00 | 2.30
T b 1.16 | 1.20 | 1.26
1] b2 |2.20 | 2.40 | 2.60
L1 b4 | 3.00 | 3.20 | 3.40
‘ C 0.52 | 0.60 | 0.66
b2 =] D |20.40(20.60|20.80
1 T D1 15.47(15.67(115.87
b4 | D2 | 0.25 | 0.55 | 0.85
b e 5.45 BSC
E 15.40|15.60[15.80
' El 13.40|13.60[13.80
NOTES: E2 | 412 ] 4.30 | 4.52
A. NO INDUSTRY STANDARS APPLIES TO L 19.70]120.00]20.30
THIS PACKAGE. L1 3.65 | 3.85 | 4.05
B. ALL DIMENSIONS ARE IN MILLIMETERS.
C. DIMENSIONS ARE EXCLUSIVE OF BURRS, Q ]535]5.55]5.75
MOLD FLASH AND TIE BAR PROTRUSIONS.
D. DRAWING CONFORMS TO ASME Y14.5-2009.
GENERIC
MARKING DIAGRAM*
XXXX = Specific Device Code  «qpis information is generic. Please refer to
AYWWZZ A =Assembly Site Code device data sheet for actual part marking.
XOOOXXXX Y = Year Pb-Free indicator, “G” or microdot “=”, may
XOXXXXXXXX WW = Work Week or may not be present. Some products may
ZZ = Assembly Lot Code not follow the Generic Marking.
DOCUMENT NUMBER:| 98AON13773G Prited versons e unconsoled sxeept ahen e CONTROLLED COPY- 1t -
DESCRIPTION:| TO-247-3LD PAGE 1 OF 1

onsemi and ONSEMI. are trademarks of Semiconductor Components Industries, LLC dba onsemi or its subsidiaries in the United States and/or other countries. onsemi reserves
the right to make changes without further notice to any products herein. onsemi makes no warranty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does onsemi assume any liability 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. onsemi does not convey any license under its patent rights nor the rights of others.
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onsemi, ONSE€ML, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for IGBT Transistors category:
Click to view products by ON Semiconductor manufacturer:
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