AFGHL50T65SQDC
Hybrid IGBT 50 A, 650V

Using the novel field stop 4™ generation IGBT technology and the
1.5th generation SiC Schottky Diode technology,

AFGHL50T65SQDC offers the optimum performance with both low ON Semiconductor®
conduction and switching losses for high efficiency operations in
various applications, especially totem pole bridgeless PFC and www.onsemi.com
Inverter.
fe:;rce s0101 Qualified S0 A, 650V
— ualifie
® Maximum Junction Temperature : Ty = 175°C Veesat = 1.6 V (Typ.)
® Positive Temperature Co—efficient for Easy Parallel Operating
® High Current Capability C
® Low Saturation Voltage: Vcg(sat) = 1.6 V (Typ.) @Ic = 50 A
® Fast Switching
® Tighten Parameter Distribution G O
® No Reverse Recovery/No Forward Recovery
E

Typical Applications

® Automotive

® On & Off Board Chargers
® DC-DC Converters

® PFC

® Industrial Inverter

MAXIMUM RATINGS

- - TO-247-3L
Rating Symbol| Value | Unit CASE 340CX
Collector to Emitter Voltage VcEs 650 \%
Gate to Emitter Voltage VGES +20 \%
Transient Gate to Emitter Voltage +30 MARKING DIAGRAM
Collector Current @Tc=25°C Ic 100 A
@Tg =100°C 50 O
Pulsed Collector Current (Note 1) ILm 200 A Y8 7838K
Pulsed Collector Current (Note 2) Icm 200 A SoégSGS%LDC
Diode Forward Current @Tg=25°C Ig 40 A
@Tg =100°C 20
Pulsed Diode Maximum Forward Current IEm 200 A ﬂ E\H B\IJ\
Maximum Power Dissipation @T¢ = 25°C Pp 238 w
@Tg =100°C 19 &Y = ON Semiconductor Logo
Operating Junction T, |[#55t0 | °C &z = Assembly Plant Code
| Storage Temperature Range Tsta | +175 &3 = 3-Digit Data Code
- - &K = 2-Digit Lot Traceability Code
Maximum Lead Temp. for Soldering T 300 °C AFGHL50T65SQDC = Specific Device Code
Purposes, 1/8” from case for 5 seconds
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 ORDERING INFORMATION
assumed, damage may occur and reliability may be affected. . .
1. Voo =400V, Vge = 15V, Ig = 200 A, Rg = 26 ©, Inductive Load, Device Package | Shipping
100% Tested. AFGHL50T65SQDC | TO-247-3L | 30 Units / Rail
2. Repetitive Rating: pulse width limited by max. Junction temperature.
© Semiconductor Components Industries, LLC, 2019 1 Publication Order Number:

August, 2019 - Rev. 2 AFGHL50T65SQDC/D
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THERMAL CHARACTERISTICS

AFGHL50T65SQDC

Rating Symbol Value Unit
Thermal resistance junction-to-case, for IGBT ReJc 0.63 °C/wW
Thermal resistance junction-to-case, for Diode ReJc 1.55 °C/W
Thermal resistance junction-to—ambient Roua 40 °C/W
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 - - \Y,
gate—emitter short-circuited lc=1mA
Temperature Coefficient of Breakdown Vge=0V, - 0.6 - V/°C
Voltage Ic=1mA ABVges
ATy
Collector-emitter cut-off current, Vge=0V, Ices - - 250 uA
gate—emitter short—circuited Vce = 650 V
Gate leakage current, collector—emitter Vge=20V, IGES - - +400 nA
short-circuited Vee=0V
ON CHARACTERISTICS
Gate-emitter threshold voltage VgE = VcE, Ic =50 mA VGE(th) 3.4 4.9 6.4 \Y
Collector-emitter saturation voltage Vge=15V,Ic=50A VCE(sat) - 1.6 2.1 \
Vge=15V, Ig=50 A, - 1.9 -
Ty=175°C
DYNAMIC CHARACTERISTICS
Input capacitance Vce =30V, Cies - 3098 - pF
. Vge=0V,
Output capacitance f=1MHz Coes - 265 -
Reverse transfer capacitance Cres - 9 -
Gate charge total Ve =400V, Qg - 94 - nC
Ic=50V,
Gate to emitter charge V%E =15V Qge - 18 -
Gate to collector charge Qqc - 23 -
SWITCHING CHARACTERISTICS
Turn-on delay time Ty=25°C td(on) - 17.6 - ns
. VCC =400V,
Rise time IC=125A t - 6.4 -
Turn—off delay time Rg=4.7Q t - 94.4 -
Y Vee=15V (o
Fall time Inductive Load tf - 14.4 -
Turn-on switching loss Eon - 131 - wd
Turn-off switching loss Eof - 96 -
Total switching loss Eis - 227 -
Turn-on delay time Ty=25°C td(on) - 19.2 - ns
. VCC =400V,
Rise time IC=25A ty - 1.2 -
— . Rg=4.7 Q _ —
Turn-off delay time Vag = 15V tdoff) 89.6
Fall time Inductive Load t - 6.4 -
Turn-on switching loss Eon - 31 - ud
Turn-off switching loss Eoff - 141 -
Total switching loss Ets - 452 -
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AFGHL50T65SQDC

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

Parameter | Test Conditions | Symbol | Min. Typ. Max. | Unit |
SWITCHING CHARACTERISTICS
Turn-on delay time Ty=175°C tdon) - 16 - ns
— VCC =400V,
Rise time IC=125A t, - 8 -
~ - Rg=47Q _ -
Turn-off delay time Vog= 15V ta(off) 107.2
Fall time Inductive Load t _ 53.6 -
Turn-on switching loss Eon - 157 - wd
Turn-off switching loss Eof - 193 -
Total switching loss Eis - 350 -
Turn-on delay time Ty=175°C td(on) - 17.6 - ns
— VCC =400V,
Rise time IC=25A t, - 14.4 -
- Rg=4.7 Q
Turn-off delay time Vae = 15V td(off) - 99.2 -
Fall time Inductive Load t - 9.6 -
Turn-on switching loss Eon - 350 - uwd
Turn-off switching loss Eof - 328 -
Total switching loss Eis - 678 -
DIODE CHARACTERISTICS
Forward voltage IF=20 A Ve - 1.45 1.75 \
IF=20A, Ty=175°C 1.83 -
Total Capacitance VR=400V,f=1MHz C - 103 - pF
Vg=600V,f=1MHz - 99 -

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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Collector Current, I [A]

Gate-Emitter Voltage, Vgg [V]

Collector-Emitter Voltage, Vg [V]

AFGHL50T65SQDC

TYPICAL CHARACTERISTICS
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Collector-Emitter Voltage, Vgg [V]

Gate-Emitter Voltage, Vgg [V]

Switching Time [ns]

AFGHL50T65SQDC

TYPICAL CHARACTERISTICS (continued)
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Figure 7. Saturation Voltage vs. Vgg (T = 175°C)
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Figure 11. Turn-Off Characteristics vs. Resistance
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AFGHL50T65SQDC

TYPICAL CHARACTERISTICS (continued)
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Figure 13. Turn-Off Characteristics vs. Collector Figure 14. Switching Loss vs. Gate
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AFGHL50T65SQDC

TYPICAL CHARACTERISTICS (continued)
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Thermal Response [Zthjc]

Thermal Response [Zthjc]

AFGHL50T65SQDC
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Figure 22. Transient Thermal Impedance of IGBT
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Figure 23. Transient Thermal Impedance of Diode
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MECHANICAL CASE OUTLINE
S

PACKAGE DIMENSION

TO-247-3LD
CASE 340CX
ISSUE O

L1

b4

(2X) b2 —==

@x) [e]

f———

= A1l

BX)b _—ﬂ‘_c
[Dlo2s@ |8 AW

NOTES: UNLESS OTHERWISE SPECIFIED.

>

. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD

FLASH, AND TIE BAR EXTRUSIONS.

mooOow

GENERIC
MARKING DIAGRAM*

O

XXXXXXXXX
AYWWG

. ALL DIMENSIONS ARE IN MILLIMETERS.

. DRAWING CONFORMS TO ASME Y14.5 - 2009.

. DIMENSION A1 TO BE MEASURED IN THE REGION DEFINED BY L1.
. LEAD FINISH IS UNCONTROLLED IN THE REGION DEFINED BY L1.

XXXXX = Specific Device Code

A = Assembly Location
Y = Year

ww = Work Week

G = Pb-Free Package

*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.

ON Semiconductor®

DATE 27 JUN 2018

op fEDz
=T
:
D1
E1 l
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

DOCUMENT NUMBER:

98A0N93302G

Electronic versions are uncontrolled except when accessed directly from the Document Repository.
Printed versions are uncontrolled except when stamped “CONTROLLED COPY" in red.

DESCRIPTION:

TO-247-3LD
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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
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor 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.
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
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
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
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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