NGTB50N60L2WG
IGBT

This Insulated Gate Bipolar Transistor (IGBT) features a robust and
cost effective Field Stop (FS) Trench construction, and provides
superior performance in demanding switching applications, offering
both low on state voltage and minimal switching loss. ON Semiconductor®

Features
e Extremely Efficient Trench with Field Stop Technology
[ ] TJmaX = 1750C

WWW.0ONnsemi.com

® Soft Fast Reverse Recovery Diode 50 A, 600V

e Optimized for High Speed Switching VcEesat = 1.50 V
® 5 us Short—Circuit Capability Eorr = 0.6 mJ
® These are Pb—Free Devices

C
Typical Applications

o Motor Drive Inverters
® [ndustrial Switching

e \Welding G
ABSOLUTE MAXIMUM RATINGS
E
Rating Symbol Value Unit
Collector-emitter voltage Vees 600 \%
Collector current lc A 4
@ Tc =25°C 100 s
@ Tc =100°C 50
Diode Forward Current e A
@ Tc = 25°C 100 c TO-247
@ Tc = 100°C 50 E CASE 340AL
Diode Pulsed Current IEm 200 A

TpuLsE Limited by T Max

MARKING DIAGRAM

Pulsed collector current, Tpyise lem 200 A

limited by Tjmax

Short-circuit withstand time tsc 5 us

VGE =15 V, VCE =400 V, ©

Ty <+150°C

Gate—-emitter voltage Ve +20 \% 50N60L2
- - Vv AYWWG

Transient gate—emitter voltage +30

(TpuLse =5 us, D <0.10)

Power Dissipation Po w
@ Tc=25°C 500
@ Tc=100°C 250

Operating junction temperature T -551t0 +175 °C )
range A = Assembly Location
Y = Year
Storage temperature range Tstg -55t0 +175 °C WW = Work Week
Lead temperature for soldering, 1/8” Tsip 260 °C G = Pb—Free Package
from case for 5 seconds
Stresses exceeding those listed in the Maximum Ratings table may damage the ORDERING INFORMATION
device. If any of these limits are exceeded, device functionality should not be - .
assumed, damage may occur and reliability may be affected. Device Package Shipping
NGTB50N60L2WG TO-247 30 Units / Rail
(Pb-Free)
© Semiconductor Components Industries, LLC, 2015 1 Publication Order Number:

July, 2015 - Rev. 4 NGTB50N60L2W/D
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THERMAL CHARACTERISTICS

NGTBS0ON60L2WG

Rating Symbol Value Unit
Thermal resistance junction-to-case, for IGBT Rgic 0.28 °CIW
Thermal resistance junction—to—case, for Diode Ropic 0.62 °C/wW
Thermal resistance junction—to—ambient Rgia 40 °CIW
ELECTRICAL CHARACTERISTICS (T; = 25°C unless otherwise specified)
Parameter Test Conditions Symbol | Min Typ | Max | Unit |
STATIC CHARACTERISTIC
Collector—emitter breakdown voltage, Vge =0V, Ic =500 pA V(BR)CES 600 - - \Y
gate—emitter short—circuited
Collector—emitter saturation voltage Vge=15V,Ic=50A VCEsat 1.30 1.50 1.80 \Y,
Vee =15V, Ic=50A, Ty =175°C - 1.85 -
Gate—emitter threshold voltage VgE = VcE, Ic =350 pA VGE(th) 4.5 55 6.5 \Y
Collector-emitter cut—off current, gate— Vge =0V, Vcg =600 V Ices - - 0.1 mA
emitter short—circuited Vge=0V,Vcg =600V, T;=175°C - 1.0 4.0
Gate leakage current, collector—emitter Vee=20V,Vcg=0V lces - - 100 nA
short—circuited
DYNAMIC CHARACTERISTIC
Input capacitance Cies - 7500 - pF
Output capacitance Vce=20V,Vge=0V,f=1MHz Coes - 300 -
Reverse transfer capacitance Cres - 190 -
Gate charge total Qg - 310 - nC
Gate to emitter charge Vce=480V,Ic=50A,Vge=15V Qge - 60 -
Gate to collector charge Qqgc - 150 -
SWITCHING CHARACTERISTIC, INDUCTIVE LOAD
Turn-on delay time td(on) - 110 - ns
Rise time tr - 48 -
Turn—off delay time T;=25°C td(off) - 270 -
Fall ime Vee :ésg \{OICQ: 50A t - 70 -
Turn—on switching loss Vge=0V/15V Eon - 1.25 - mJ
Turn—off switching loss Eoff - 0.6 -
Total switching loss Eis - 1.85 -
Turn—on delay time td(on) - 115 - ns
Rise time t - 50 -
Turn—off delay time T;=150°C td(off) - 280 -
Fall time Ve =200V, Je = 50A t - 100 -
Turn—on switching loss Vege=0V/15V Eon - 1.6 - mJ
Turn—-off switching loss Eoff - 1.0 -
Total switching loss Eis - 2.6 -
DIODE CHARACTERISTIC
Forward voltage Vee=0V,lg=50A VE 1.40 1.70 2.50 \
Vge =0V, [ =50A, Ty=175°C - 2.40 -
Reverse recovery time T,=25°C ter - 67 - ns
Reverse recovery charge I =50A, Vg =200V Qnr - 0.30 - ucC
Reverse recovery current dig/dt = 200 Afus lerm - 7.4 - A
Reverse recovery time T,=175°C tr - 143 - ns
Reverse recovery charge Ir=50A, Vg =400 V Qnr - 1.40 - uC
Reverse recovery current dig/dt = 200 Alus lrrm - 15 - A

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.

WWW.onsemi.com
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TYPICAL CHARACTERISTICS
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Figure 2. Output Characteristics
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TYPICAL CHARACTERISTICS

Ic, COLLECTOR CURRENT (A)
Figure 11. Switching Loss vs. I¢
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TYPICAL CHARACTERISTICS
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NGTB50N60L2WG

TYPICAL CHARACTERISTICS

160 O 25
a3 = |
W 140 N § 2o T)=175°C, [r=50A _|_—1""
= Ty=175°C, I = 50 A <~ —
> 120 O /
o ~
o) ~. <
O 100 ~— 3
L
4 80|~k Ty =25°C/Ip =50 i e 08—
L
2 6o D & os e
‘_\‘E T — 0:
40 s 0
100 300 500 700 900 1100 1300 © 100 300 500 700 900 1100 1300
dig/dt, DIODE CURRENT SLOPE (A/p) dig/dt, DIODE CURRENT SLOPE (A/u)
Figure 19. t;, vs. dig/dt (Vg = 400 V) Figure 20. Q,; vs. dig/dt (Vg = 400 V)
< 50 35
'_
=z
o S
& 40 Ty=175°C, I = 50 A ——= = 30
2
o — 2 - =75 A
~ F=
& 30 ,/ o 25 ' T
W / - 3 ///’F |
0 a) Ir=50 A
g 20 v = %’: 2.0 '//
o /1 __—T T1=25°C.Ile=50A = 1 |
%) o 4+ l=25A
x / L F
W 10 r 15
a > -
@
E 0 1.0
~ 100 300 500 700 900 1100 1300 -75-50 25 0 25 50 75 100 125 150 175 200
di/dt, DIODE CURRENT SLOPE (A/y) T, JUNCTION TEMPERATURE (°C)
Figure 21. Iy, vs. dig/dt (Vg = 400 V) Figure 22. Ve vs. T

www.onsemi.com
6



 http://www.onsemi.com/

1 e s s
g Rojc = 0.282 T
O 50% Duty Cycle
= J 117 s
e 01}20% === ;
5 10% ; 1 1
5 [ 505 — Junction Rj R Rn  Case [r ccw | ¢ ero) | H
& go01F — 1 T 0.026955 | 0.003710 | L
w YYHE 2% H
4 E — 0.024252 | 0.013039 |
X ~ 0.022476 | 0.044492 | H
$ A = 0.055395 | 0.057085 | 1
W 001 o C1 Cz Cn 0.112157 | 0.089161
g . w — [Goa0s3a [o72557]
8’ /A:'l i i i Duty Factor = tq/ty . i
0 '/Slngle Pulse Peak Ty = Ppm X Zosc + Tc
0.0001 TR R | LIt
0.000001 0.00001 0.0001 0.001 0.01 0.1 1
ON-PULSE WIDTH (s)
Figure 23. IGBT Transient Thermal Impedance
1 T T
_ ——+ ——rr ———+H
% [ 50% Duty Cycle —— Rgyc=0.622 [
= 20% — o
= 0 P
~ —--/ O 0,
Eé 0.1 10% ot L R,(C/\N) Ci (JI°C) i1
b = —— 0.007983 | 0.000125 [=H
i 5% e Junction R R Ry  Case]-2:010584 0.000945
o F oo - ——0 | 0.011330 | 0.002791 | [}
g o —T g 0.026752 | 0.003738 || | |
< T 0.047379 | 0.006674
$ 0.01 === } I} I} — 0.103276 |0.009683 f—
0 L~ 0.061288 | 0.051597 [
C C C H
%: Single Pulse e 1= : .2 e n 0.065591 | 0.152460 | T
3 cneeTonen
PeakTJ—PDMxZQJC+TC | | | ||
0.001 1 Ll L 11l L L L1 111
0.000001 0.00001 0.0001 0.001 0.01 0.1 1

NGTB50N60L2WG

TYPICAL CHARACTERISTICS
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NGTBS0ON60L2WG

PACKAGE DIMENSIONS

TO-247
CASE 340AL
ISSUE A
NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
SEATING 3. SLOT REQUIRED, NOTCH MAY BE ROUNDED.
PLANE | © | 0635® | B | A® | 4. DIMENSIONS D AND E DO NOT INCLUDE MOLD FLASH.

—» A fe— P NOTE 6 MOLD FLASH SHALL NOT EXCEED 0.13 PER SIDE. THESE
DIMENSIONS ARE MEASURED AT THE OUTERMOST
EXTREME OF THE PLASTIC BODY.

5. LEAD FINISH IS UNCONTROLLED IN THE REGION DEFINED BY
- L1.
Q 6. &P SHALL HAVE A MAXIMUM DRAFT ANGLE OF 1.5° TO THE
T TOP OF THE PART WITH A MAXIMUM DIAMETER OF 3.91.
7. DIMENSION At TO BE MEASURED IN THE REGION DEFINED
. BY L1.

MILLIMETERS
| oM mIN | mAX
I A | 470 | 530
Al 220 | 260
b | 100 | 140
b2 | 165 | 235
b4 | 260 | 340
c | 040 | 080
D | 2030 | 21.40
E | 1550 | 1625
E2 | 432 | 549

2X b2 — — e 5.45 BSC
L | 1980 | 2080
<Al Li | 350 | 450
NOTE 7 P | 355 | 365
Q | 540 | 620

s 6.15BSC

ON Semiconductor and the J are registered trademarks of Semiconductor Components Industries, LLC (SCILLC) or its subsidiaries in the United States and/or other countries.
SCILLC owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of SCILLC’s product/patent coverage may be accessed
at www.onsemi.com/site/pdf/Patent-Marking.pdf. SCILLC reserves the right to make changes without further notice to any products herein. SCILLC makes no warranty, representation
or guarantee regarding the suitability of its products for any particular purpose, nor does SCILLC 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. “Typical” parameters which may be provided in SCILLC 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. SCILLC does not convey any license under its patent rights nor the rights of others. SCILLC products are not designed, intended,
or authorized for use as components in systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which
the failure of the SCILLC product could create a situation where personal injury or death may occur. Should Buyer purchase or use SCILLC products for any such unintended or
unauthorized application, Buyer shall indemnify and hold SCILLC 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 SCILLC was negligent regarding the design or manufacture of the part. SCILLC 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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Literature Distribution Center for ON Semiconductor USA/Canada
P.O. Box 5163, Denver, Colorado 80217 USA Europe, Middle East and Africa Technical Support: Order Literature: http://www.onsemi.com/orderlit
Phone: 303-675-2175 or 800—-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910 . . X
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada Japan Customer Focus Center For additional information, please contact your local
Email: orderlit@onsemi.com Phone: 81-3-5817-1050 Sales Representative
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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