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IGBT - Field Stop Il
NGTB60ONG65FL2WG

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.

Features

o Extremely Efficient Trench with Field Stop Technology
® Tymax = 175°C

® Soft Fast Reverse Recovery Diode

® Optimized for High Speed Switching

® 5 us Short—Circuit Capability

® These are Pb—Free Devices

Typical Applications
® Solar Inverters

® Uninterruptible Power Supplies (UPS)

DATA SHEET
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B60NB5FL2 = Specific Device Code

A = Assembly Location
Y = Year

Ww = Work Week

G = Pb-Free Package

ORDERING INFORMATION

Device Package Shipping
NGTB60N65FL2WG TO-247 | 30 Units / Rail
(Pb-Free)

® Welding
ABSOLUTE MAXIMUM RATINGS
Rating Symbol Value Unit
Collector-emitter Voltage VGEs 650 \
Collector Current Ic A
@ Tg=25°C 100
@ Tg =100°C 60
Diode Forward Current Ir A
@ Tg =25°C 100
@ Tg =100°C 60
Diode Pulsed Current IEm 240 A
TPULSE Limited by TJ Max
Pulsed Collector Current, Tpyise lom 240 A
Limited by Tjmax
Short-circuit Withstand Time tsc 5 us
Vge=15V, Vgg =400V,
Ty <+150°C
Gate-emitter Voltage VGE +20 \Y
Transient Gate—emitter Voltage +30
(TpuLse =5 us, D <0.10)
Power Dissipation Pp W
@ Tg=25°C 595
@ Tg =100°C 265
Operating Junction Temperature Ty -5510 +175 °C
Range
Storage Temperature Range Tstg -551t0 +175 °C
Lead temperature for soldering, 1/8” TsLp 260 °C
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
assumed, damage may occur and reliability may be affected.
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THERMAL CHARACTERISTICS

Rating Symbol Value Unit
Thermal resistance junction-to-case, for IGBT ReJc 0.28 °C/W
Thermal resistance junction-to-case, for Diode Reuc 0.62 °C/W
Thermal resistance junction-to—ambient Roya 40 °C/W

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

Parameter Test Conditions Symbol | Min | Typ | Max | Unit |

STATIC CHARACTERISTIC

Collector-emitter breakdown voltage, Vge =0V, Ig =500 pA V(BR)CES 650 - - \'%

gate—emitter short—circuited

Collector-emitter saturation voltage Vge=15V,Ic=60A VGEsat 1.50 1.64 2.00 \%
Vge=15V,Ic=60A, Ty =175°C - 2.00 -

Gate-emitter threshold voltage Vge = VcE, Ig = 350 pA VGE(th) 4.5 55 6.5 \'%

Collector-emitter cut-off current, gate— Vge=0V, Ve =650V IcEs - - 0.1 mA

emitter short—circuited Vge=0V,Vge=650V, Ty_175°C - 5.0 -

Gate leakage current, collector-emitter Vge=20V,Vge=0V IgES - - 200 nA

short-circuited

DYNAMIC CHARACTERISTIC

Input capacitance Cies - 7193 - pF

Output capacitance Vce=20V,Vge=0V,f=1MHz Coes - 311 -

Reverse transfer capacitance Cres - 202 -

Gate charge total Qq - 318 - nC

Gate to emitter charge Vce=480V,Ic=60A,Vge =15V Qge - 65 -

Gate to collector charge Qqgc - 163 -

SWITCHING CHARACTERISTIC, INDUCTIVE LOAD

Turn-on delay time td(on) - 117 - ns

Rise time t - 53 -

Turn-off delay time Ty=25°C td(off) - 265 -

Fall time Vee = sgz Pt tf - 75 Z

Turn-on switching loss Vge=0V/15V Eon - 1.59 - mdJ

Turn-off switching loss Eoff - 0.66 -

Total switching loss Eis - 2.25 -

Turn-on delay time td(on) - 113 - ns

Rise time t - 55 -

Turn-off delay time Ty=150°C ta(off) - 277 -

Fall ime Vee 122 Ve =80A t - ) Z

Turn-on switching loss Vge=0V/15V Eon - 2.0 - mJ

Turn-off switching loss Eot - 1.1 -

Total switching loss Eis - 3.1 -

DIODE CHARACTERISTIC

Forward voltage Vge=0V,IF=60A VE 1.50 2.13 2.80 \Y,
Vge=0V,IF=60A, Ty=175°C - 2.26 -

Reverse recovery time T, = 25°C ter - 96 - ns

Reverse recovery charge Ir=60A, Vg =400V Qyr - 0.39 - uC

Reverse recovery current diF/dt = 200 Afus lrrrm - 6.8 - A

Reverse recovery time T,=175°C trr - 177 - ns

Reverse recovery charge Ir=60A, Vg =400V Qr - 1.53 - uC

Reverse recovery current di/dt = 200 Afus . - 13 - 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.
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TYPICAL CHARACTERISTICS
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Figure 1. Output Characteristics
200 | |
— T, =-55°C
< 180 J |
~ 160 |
i
& 140 1V —
i
o 120
O
o 100
O
5 80 10V —
5
5, 60
O 40 Y 9V ]
o T
= 20
8V
0 £ .
0 1 2 3 4 5 6 7 8
Vce, COLLECTOR-EMITTER VOLTAGE (V)
Figure 3. Output Characteristics
2.25
2 200 Ir=60A
L
2
q 1.75
o [
a //i//ll:‘: 50A
)
< 1.50 —=—7
=
o) IF=25A
L
r 1.25
>
1.00
-75-50 -25 0 25 50 75 100 125 150 175 200

T,, JUNCTION TEMPERATURE (°C)
Figure 5. VEvs. T

200 - -
Vae =20V /,
180
< to15V// 13V
i V/»
G 140f Ty=150°C //
o
S 120 fy
o / 11V
T 100
o I
5 80 / 10 V—
L L
= 60 ] !
)
S — ==
5 8V
- 20 7V ]
0 |

0 1 2 3 4 5 6 7 8
Vce, COLLECTOR-EMITTER VOLTAGE (V)
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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MECHANICAL CASE OUTLINE
PACKAGE DIMENSIONS
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TOP VIEW D2 MIN NOM MAX
_[ A 4,70 5.00 5.30 GENERIC
Al 2.20 2.40 2.60 MARKING DIAGRAMS*
A2 1.80 2.00 2.20
o 1.07 120 | 133 O
b2 1.65 2le 2.35
b4 2.60 312 3.40
i c 0.45 060 | 075 szm\ﬁéxx
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NOTE 4 HEATSINK SHAPES E2 432 4.90 5.49 XXXXXXXXX
NOTES e 5.45 BSC MOOOOXXXX
1. DIMENSIONING AND TOLERANCE AS PER ASME Y14.5M, 2009. F 2,655 — i AYWWG
2 ALL DIMENSION ARE IN MILLIMETERS. L 19.80 20.00 | 20.80
3. SLOT REQUIRED, NOTCH MAY BE ROUNDED. L1 3.81 4.20 4.35 XXXX = Specific Device Code
4. OPTIONAL BACK SIDE HEATSINK SHAPE. P 3.55 3.60 3.65 A = Assembly Location
S. DIMENSIONS ARE EXCLUSIVE OF BURRS AND MOLD FLASH, P1 6.60 J— J— Y - Year
DIMENSIONS D AND E ARE MEASURED AT THE DUTERMOST EXTREME
OF THE PLASTIC BODY. Q 5.40 6.00 6.20 WW = Work Week
6. DIMENSIONS Al TO BE MEASURED IN THE REGION DEFINED BY L1 N 6.15 BSC G = Pb-Free Package

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

*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.
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associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales



https://www.onsemi.com/site/pdf/Patent-Marking.pdf
https://www.onsemi.com/design/resources/technical-documentation
https://www.onsemi.com/
https://www.onsemi.com/support?utm_source=techdocs&utm_medium=pdf
https://www.onsemi.com/support/sales



