onsemi

IGBT - Power, Single
N-Channel, Field Stop VII

1200 V, 1.45 V, 40 A
AFGHL40T120RW

Description

Using the novel field stop 7th generation IGBT technology in
TO247 3-lead package, this device offers the optimum performance
with low on state voltage and minimal switching losses for both hard
and soft switching topologies in automotive applications.

Features

* Extremely Efficient Trench with Field Stop Technology

® Maximum Junction Temperature — Ty =175°C

¢ Short Circuit Rated / Low Saturation Voltage

¢ Fast Switching / Tightened Parameter Distribution

¢ AEC-Q101 Qualified, PPAP Available Upon Request

¢ This Device is Pb—Free, Halogen Free/BFR Free and are RoHS
Compliant

Applications

® Automotive E-compressor
* Automotive EV PTC Heater
* OBC

MAXIMUM RATINGS (T, = 25°C unless otherwise noted)
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www.onsemi.com

BVcEs VcE(sat) TYP Ic MAX
1200 V 145V 40 A
PIN CONNECTIONS
C
G
E

TO-247-3LD
CASE 340CX

MARKING DIAGRAM

O

AFGH40
120RW
&Z&3&K$Y

Ll

AFGH40120RW = Specific Device Code

&Z = Assembly Plant Code

&3 = 3-Digit Date Code

&K = 2-Digit Lot Traceability Code
$Y = onsemi Logo

ORDERING INFORMATION

Device Package Shipping
AFGHL40T120RW TO-247-3L 30 Units /
(Pb-Free) Tube

Parameter Symbol | Value | Unit
Collector-to-Emitter Voltage VcE 1200 \
Gate—-to—Emitter Voltage VGE +20
Transient Gate-to—-Emitter Voltage =30
Collector Current Tc=25°C Ic 80 A

Tc=100°C 40
Power Dissipation Tc=25°C Pp 652 w
Tc=100°C 326
Pulsed Collector T = 25°C, Icm 120 A
Current tp = 10 us (Note 1)
Short Circuit Withstand Time Tsc 6 us
Vge =15V, Vcc =800V, Tg = 150°C
Operating Junction and Storage Temperature Ty, Tstig | -5510 °C
Range +175
Lead Temperature for Soldering Purposes T 260

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 rating: Pulse width limited by max. junction temperature
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THERMAL CHARACTERISTICS

AFGHL40T120RW

Parameter Symbol Value Unit

Thermal Resistance, Junction-to-Case for IGBT Rouc 0.23 °C/W
Thermal Resistance, Junction—-to—Ambient Roua 40
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Symbol Test Conditions Min Typ Max | Unit |
OFF CHARACTERISTICS
Collector-to-Emitter Breakdown BVcEs Vge=0V,Ic=1mA 1200 - - \
Voltage
Zero Gate Voltage Collector Current Ices Vge=0V, Vce = Vces - - 40 uA
Gate-to-Emitter Leakage Current IgES Vge=%20V,Vce=0V - - =400 nA
ON CHARACTERISTICS
Gate-to-Emitter Threshold Voltage VGE(th) Vge = VcE, Ic =40 mA 4.98 5.88 6.78 \%
Collector-to—Emitter Saturation VCE(sat) Vge=15V,Ic=40A, T;=25°C - 1.45 1.78 \Y
Voltage Vge=15V,Ic=40A, T;=175°C - 1.75 -
DYNAMIC CHARACTERISTICS
Input Capacitance Cies Vce=30V,Vge=0V,f=1MHz - 4717 - pF
Output Capacitance CoEs - 144 -
Reverse Transfer Capacitance CREs - 245 -
Total Gate Charge Qg Vce=600V,Vge=15V,Ic=40 A - 171 - nC
Gate-to—-Emitter Charge Qge - 42.2 -
Gate-to-Collector Charge Qgc - 73.7 -
SWITCHING CHARACTERISTICS, INDUCTIVE LOAD (Note: Si Diode Applied)
Turn-On Delay Time td(on) Vgg = 600V - 50.1 - ns
Turn-Off Delay Time td(off) V?g : ggi v - 293 -
Rise Time ty RTGJ - 4257052 - 30.9 -
Fall Time t - 189 -
Turn-On Switching Loss Eon - 1.37 - mdJ
Turn-Off Switching Loss Eof - 1.35 -
Total Switching Loss Eis - 2.72 -
Turn-On Delay Time td(on) Vg =600V - 55.2 - ns
Tumn-Off Delay Time ta(ofh V?CE - %ﬁ v - 241 -
Rise Time 1, RT(j : gg,g - 55.2 -
Fall Time tf - 122 -
Turn-On Switching Loss Eon - 3.68 - mdJ
Turn-Off Switching Loss Eof - 1.7 -
Total Switching Loss Eig - 5.38 -
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AFGHL40T120RW

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified) (continued)

Parameter Symbol | Test Conditions | Min Typ Max | Unit |
SWITCHING CHARACTERISTICS, INDUCTIVE LOAD (Note: Si Diode Applied)
Turn-On Delay Time td(on) Vgg = 600V - 56 - ns
- Vge=0/15V

Turn-Off Delay Time td(off) Ic=20A - 414 -

. . Rg=4.7Q — —
Rise Time t T, =175°C 41.7
Fall Time t - 375 -
Turn-On Switching Loss Eon - 2.13 - mdJ
Turn-Off Switching Loss Eof - 2.51 -
Total Switching Loss Eis - 4.64 -
Turn-On Delay Time td(on) Vg =600V - 63.1 - ns

- Vge=0/15V

Turn-Off Delay Time ta(off) Ic =40 A - 325 -

. . Rg=4.7Q _ _
Rise Time t T, =175°C 71.2
Fall Time t - 233 -
Turn-On Switching Loss Eon - 5.75 - mJ
Turn-Off Switching Loss Eof - 3.03 -
Total Switching Loss Eis - 8.79 -

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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Ic, Collector Current (A)

S~

Ic, Collector Current (A)

I, Collector Current (A)

AFGHL40T120RW

TYPICAL CHARACTERISTICS
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C, Capacitance (pF)

t, Time (ns)

Switching Loss (mJ)

AFGHL40T120RW

TYPICAL CHARACTERISTICS
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t, Time (ns)

Switching Loss (mJ)
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TYPICAL CHARACTERISTICS
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Figure 13. Switching Time vs Collector Current
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MECHANICAL CASE OUTLINE

PACKAGE DIMENSIONS

TO-247-3LD
CASE 340CX
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NOTES: UNLESS OTHERWISE SPECIFIED.

>

. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD
FLASH, AND TIE BAR EXTRUSIONS.

. ALL DIMENSIONS ARE IN MILLIMETERS.

. DRAWING CONFORMS TO ASME Y14.5 - 2009.

mooOow

. LEAD FINISH IS UNCONTROLLED IN THE REGION DEFINED BY L1.

GENERIC
MARKING DIAGRAM*

XXXXX = Specific Device Code
O A = Assembly Location

Y = Year
wWw = Work Week
XXXXXXXXX G = Pb-Free Package

AYWWG o o .
*This information is generic. Please refer to

device data sheet for actual part marking.

Pb-Free indicator, “G” or microdot “ =", may
or may not be present. Some products may
not follow the Generic Marking.

. DIMENSION A1 TO BE MEASURED IN THE REGION DEFINED BY L1.

DATE 06 JUL 2020
Dpa
i
HE=yk
D1
|
|
2

MILLIMETERS
DIM 0N NOM | MAX
A 458 | 470 | 4.82
AT 2.20 | 240 | 2.60
A2 1.40 | 150 | 1.60
D |20.32|20.57 | 20.82
E 15.37 | 15.62 | 15.87
E2 496 | 5.08 | 5.20
e ~ 5.56 ~
L 19.75 | 20.00 | 20.25
L1 3.69 | 3.81 | 3.93
®p | 351 | 358 | 3.65
Q 534 | 546 | 5.58
S 534 | 546 | 558
b 117 | 1.26 | 1.35
b2 153 | 1.65 | 1.77
b4d | 242 | 254 | 2.66
c 0.51 | 0.61 | 0.71
D1 | 13.08| ~ ~
D2 | 051 | 093 | 1.35
E1 12.81 ~ ~
®P1 | 6.60 | 6.80 | 7.00

Electronic versions are uncontrolled except when accessed directly from the Document Repository.

DOCUMENT NUMBER:| 98AON93302G Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.

DESCRIPTION:| TO-247-3LD
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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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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for IGBTs category:

Click to view products by ON Semiconductor manufacturer:

Other Similar products are found below :

RGTVO00TS65GC13 APT35GP120J BIDW40ONG5ESS BIDW40NG65H5 BIDW/75NG65EHS BIDW75N65ESS DIWO050F065 DIWO0O30F135
DIW030MO060 DIWO040F135 DIW040M120 DIWO75M065 AIKBESONG5RFSATMAL AIKQB160N75CP2ALSAL
AIKQB200N75CP2ALSAL1 AIKYX120N75CP2ALSA1 AIKY X160N75CP2ALSAL AIKY X200N75CP2ALSA1 FF1700XTR17IESDBPSA1
IGBOBN120S/ATMA1 IGB15N120S/ATMAL 1IGBO3N120S/ATMAL IKD10ONGORC2ATMAL IKDO6NG6ORC2ATMA1
IKDOANGORC2ATMA1 IGDO3N120S/ATMAL IGD0O8N120S/ATMAL IKDO6NGSET6ARMAL IHWA40ONGSR6XKSAL
IKQ150NGSEH7XKSAL IKWHI100NGSEH7XKSAL IKWHS0NGSEH7XKSAL IKWH75NGSEH7XKSAL IKWH40NGSEH7XKSAL
IKWH30NG67PR7XKSAL1 IKWH70NG67PR7XKSAL1 IKWHGONG/PR7XKSAL1 IKWHS50NG67PR7XKSAL1 IKWH40NG67PR7XKSAL
IKY120N75EH7XKSAL IKY120N65EH7XKSAL 1KY 150N65EH7XKSAL IKY 150N75EH7XKSAL IKZA100NGSEH7XKSAL
IKZA40NGSEH7XKSAL1 IKZAS0NGSEH7XKSAL IKZA75NG5EH7XKSAL IRG4ABC10SD-SPBF IRG4BC20SD-SPBF I XDN75N120



https://www.xonelec.com/category/semiconductors/discrete-semiconductors/transistors/igbts
https://www.xonelec.com/manufacturer/onsemiconductor
https://www.xonelec.com/mpn/rohm/rgtv00ts65gc13
https://www.xonelec.com/mpn/microchip/apt35gp120j
https://www.xonelec.com/mpn/bourns/bidw40n65es5
https://www.xonelec.com/mpn/bourns/bidw40n65h5
https://www.xonelec.com/mpn/bourns/bidw75n65eh5
https://www.xonelec.com/mpn/bourns/bidw75n65es5
https://www.xonelec.com/mpn/diotec/diw050f065
https://www.xonelec.com/mpn/diotec/diw030f135
https://www.xonelec.com/mpn/diotec/diw030m060
https://www.xonelec.com/mpn/diotec/diw040f135
https://www.xonelec.com/mpn/diotec/diw040m120
https://www.xonelec.com/mpn/diotec/diw075m065
https://www.xonelec.com/mpn/infineon/aikbe50n65rf5atma1
https://www.xonelec.com/mpn/infineon/aikqb160n75cp2alsa1
https://www.xonelec.com/mpn/infineon/aikqb200n75cp2alsa1
https://www.xonelec.com/mpn/infineon/aikyx120n75cp2alsa1
https://www.xonelec.com/mpn/infineon/aikyx160n75cp2alsa1
https://www.xonelec.com/mpn/infineon/aikyx200n75cp2alsa1
https://www.xonelec.com/mpn/infineon/ff1700xtr17ie5dbpsa1
https://www.xonelec.com/mpn/infineon/igb08n120s7atma1
https://www.xonelec.com/mpn/infineon/igb15n120s7atma1
https://www.xonelec.com/mpn/infineon/igb03n120s7atma1
https://www.xonelec.com/mpn/infineon/ikd10n60rc2atma1
https://www.xonelec.com/mpn/infineon/ikd06n60rc2atma1
https://www.xonelec.com/mpn/infineon/ikd04n60rc2atma1
https://www.xonelec.com/mpn/infineon/igd03n120s7atma1
https://www.xonelec.com/mpn/infineon/igd08n120s7atma1
https://www.xonelec.com/mpn/infineon/ikd06n65et6arma1
https://www.xonelec.com/mpn/infineon/ihw40n65r6xksa1
https://www.xonelec.com/mpn/infineon/ikq150n65eh7xksa1
https://www.xonelec.com/mpn/infineon/ikwh100n65eh7xksa1
https://www.xonelec.com/mpn/infineon/ikwh50n65eh7xksa1
https://www.xonelec.com/mpn/infineon/ikwh75n65eh7xksa1
https://www.xonelec.com/mpn/infineon/ikwh40n65eh7xksa1
https://www.xonelec.com/mpn/infineon/ikwh30n67pr7xksa1
https://www.xonelec.com/mpn/infineon/ikwh70n67pr7xksa1
https://www.xonelec.com/mpn/infineon/ikwh60n67pr7xksa1
https://www.xonelec.com/mpn/infineon/ikwh50n67pr7xksa1
https://www.xonelec.com/mpn/infineon/ikwh40n67pr7xksa1
https://www.xonelec.com/mpn/infineon/iky120n75eh7xksa1
https://www.xonelec.com/mpn/infineon/iky120n65eh7xksa1
https://www.xonelec.com/mpn/infineon/iky150n65eh7xksa1
https://www.xonelec.com/mpn/infineon/iky150n75eh7xksa1
https://www.xonelec.com/mpn/infineon/ikza100n65eh7xksa1
https://www.xonelec.com/mpn/infineon/ikza40n65eh7xksa1
https://www.xonelec.com/mpn/infineon/ikza50n65eh7xksa1
https://www.xonelec.com/mpn/infineon/ikza75n65eh7xksa1
https://www.xonelec.com/mpn/infineon/irg4bc10sdspbf
https://www.xonelec.com/mpn/infineon/irg4bc20sdspbf
https://www.xonelec.com/mpn/ixys/ixdn75n120

