NGTG15N60S1EG

IGBT - Short-Circuit Rated

This Insulated Gate Bipolar Transistor (IGBT) features a robust and
cost effective Non—Punch Through (NPT) Trench construction, and
provides superior performance in demanding switching applications.
Offering both low on state voltage and minimal switching loss, the
IGBT is well suited for motor drive control and other hard switching
applications.

Features

® [ow Saturation Voltage Resulting in Low Conduction Loss
® [ow Switching Loss in Higher Frequency Applications

® 5 us Short Circuit Capability

e Excellent Current versus Package Size Performance Density
® This is a Pb—Free Device

Typical Applications

® White Goods Appliance Motor Control
® General Purpose Inverter

® AC and DC Motor Control

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-emitter voltage VcEs 600 \
Collector current I A
@ Tc=25°C 30
@ Tc =100°C 15
Pulsed collector current, Tpyse limited by lom 120 A
Tumax
Gate-emitter voltage Vae +20 \Y
Power dissipation Pp w
@ Tc=25°C 117
@ Tc=100°C 47
Short circuit withstand time tsc 5 us
Vge=15V,Vge =400V, Ty < +150°C
Operating junction temperature range Ty -55to °C

+150
Storage temperature range Tstg -55to °C
+150
Lead temperature for soldering, 1/8” from TsLp 260 °C
case for 5 seconds

Stresses exceeding Maximum Ratings may damage the device. Maximum
Ratings are stress ratings only. Functional operation above the Recommended
Operating Conditions is not implied. Extended exposure to stresses above the
Recommended Operating Conditions may affect device reliability.
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A = Assembly Location
Y = Year
Ww = Work Week
G = Pb-Free Package

ORDERING INFORMATION

Device Package Shipping

NGTG15N60S1EG | TO-220 50 Units / Rail
(Pb-Free)

Publication Order Number:
NGTG15N60S1E/D




THERMAL CHARACTERISTICS

NGTG15N60S1EG

Rating Symbol Value Unit
Thermal resistance junction to case, for IGBT Royc 1.06 °C/W
Thermal resistance junction to ambient Reua 60 °C/wW

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 A VBRr)cES| 600 - - \%
gate-emitter short—circuited
Collector-emitter saturation voltage Vge=15V,Ic=15A VCEsat 1.3 1.5 1.7 \
Vge=15V,Ic=15A, Ty =150°C 155 | 1.75 | 1.95
Gate-emitter threshold voltage VGE = VcE, Ic =250 pA VGE(th) 4.5 55 6.5 \'%
Collector-emitter cut-off current, gate—emitter Vge =0V, Vg =600 V Ices - 10 - uA
short-circuited Vge=0V, Vcg =600V, T; =150°C - - 200
Gate leakage current, collector-emitter Vge=20V,Vce=0V IGES - - 100 nA
short-circuited
Forward Transconductance Vce=20V,Ilc=15A Ofs - 10.1 - S
DYNAMIC CHARACTERISTIC
Input capacitance Cies - 1950 -
Output capacitance Vce=20V,Vge=0V,f=1MHz Coes - 70 - pF
Reverse transfer capacitance Cres - 48 -
Gate charge total Qq - 88 -
Gate to emitter charge Vce =480V, Ic=15A,Vge =15V Qge - 16 - nC
Gate to collector charge Qqgc - 42 -
SWITCHING CHARACTERISTIC , INDUCTIVE LOAD
Turn-on delay time td(on) - 65 -
Rise time t - 28 -
ns
Turn-off delay time T, =25°C ta(off) - 170 -
! Voc =400V, Ic=15A _ _
Fall time R.2220 1 140
Turn-on switching loss Vge=0V/15V* Eon - 0.550 -
Turn-off switching loss Eof - 0.350 - mJ
Total switching loss Eis - 0.900 -
Turn-on delay time td(on) - 65 -
Rise time t - 28 -
- ns
Turn-off delay time T, = 150°C td(off) - 180 -
; Vec =400V, Ic=15A _ _
Fall time Rg=220 t 260
Turn-on switching loss VGe=0V/15V* Eon - 0.650 -
Turn-off switching loss Eoff - 0.600 - mJ
Total switching loss Eis - 1.250 -

*Includes diode reverse recovery loss using NGTB15N60S1EG.
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TYPICAL CHARACTERISTICS
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Figure 5. VCE(sat) vs. Ty
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Vce, COLLECTOR-EMITTER VOLTAGE (V)

Figure 6. Typical Capacitance



Vg, GATE-TO-EMITTER VOLTAGE (V)
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TYPICAL CHARACTERISTICS
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Figure 11. Switching Time vs. I
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Rg, GATE RESISTOR ()

Figure 12. Switching Time vs. Rg
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Vce, COLLECTOR-EMITTER VOLTAGE (V)
Figure 15. Switching Time vs. V¢cg
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THERMAL RESPONSE (Zg,0)

NGTG15N60S1EG

TYPICAL CHARACTERISTICS
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Figure 18. IGBT Transient Thermal Impedance
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NGTG15N60S1EG

PACKAGE DIMENSIONS

TO-220
CASE 221A-09
ISSUE AG
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y145, 182,
_T—| SEATING 2. CONTROLLING DIMENSION: INCH.
3. DIVENSION Z DEFINES A ZONE WHERE ALL
— o C e BODY AND LEAD IRREGULARITIES ARE
T sl ALLOWED.
INCHES | MILLIMETERS
om [ W | wAX | mn | max
A | 0570 | 0620 | 1448 | 1575
B | 0380 | 0405 | 966 | 1028
T C [ 0160 [ 0190 | 407 | as2
U D | 0025 | 0.036 | 064 | 091
F | 0142 | 0.161 3.61 4.09
G | 0005 [ 0105 | 242 | 266
H | 0.110 | 0.161 2.80 4.10
J 0014 [ 0025 | 036 | 06e
K| 0500 | 0562 | 1270 | 1427
L [ 0045 [ 0060 | 145 | 152
N | 0.190 | 0210 | 483 | 533
R -« Q[ 0100 [ 0120 [ 254 | 304
R | 0080 | o110 | 204 | 279
J S | 0045 [ 0055 | 115 | 139
T | 0235 | 025 | 597 | 647
U 0000 [ 0.050 | 000 | 127
V005 | - [ 15| -
z| om0 | | 2
STYLES:
PIN1. GATE
2. COLLECTOR
3. EMITTER
4. COLLECTOR
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000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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