NGTB40N120FLWG
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. The IGBT is
well suited for UPS and solar applications. Incorporated into the
device is a soft and fast co—packaged free wheeling diode with a low
forward voltage.

Features

® [ ow Saturation Voltage using NPT Trench with Field Stop
Technology

Low Switching Loss Reduces System Power Dissipation
10 us Short Circuit Capability

Low Gate Charge

Soft, Fast Free Wheeling Diode

These are Pb-Free Devices

Typical Applications
® Solar Inverter
® UPS Inverter

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-emitter voltage Vees 1200 Vv
Collector current I A

@ Tc=25°C 80
@ Tc =100°C 40
Pulsed collector current, Tpyise lom 320 A
limited by Tymax
Diode forward current I A
@ Tc=25°C 80
@ Tc=100°C 40
Diode pulsed current, Tpyse limited Iem 320 A
by Tymax
Gate-emitter voltage Vae +20 Vv
Power Dissipation Po W
@ Tc=25°C 260
@ Tc=100°C 104
Short Circuit Withstand Time Tsc 10 us
Vge =15V, Ve =500V, T; <150°C
Operating junction temperature Ty -55to +150 °C
range
Storage temperature range Tstg -55to +150 °C
Lead temperature for soldering, 1/8” Tsip 260 °C

from 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.

© Semiconductor Components Industries, LLC, 2012 1
September, 2012 - Rev. 0

ON Semiconductor®

http://onsemi.com

40 A, 1200 V
Vcesat =2.0V
Eoff =1.6 mJ

C

>
TO-247

E CASE 340L
STYLE 4

MARKING DIAGRAM

O

40N120FL
AYWWG
A = Assembly Location
Y = Year
Ww = Work Week
G = Pb-Free Package

ORDERING INFORMATION

Device Package Shipping
NGTB40N120FLWG TO-247 |30 Units / Rail
(Pb-Free)

Publication Order Number:
NGTB40N120FLW/D




THERMAL CHARACTERISTICS

NGTB40N120FLWG

Rating Symbol Value Unit
Thermal resistance junction-to-case, for IGBT Reyc 0.48 °C/W
Thermal resistance junction-to-case, for Diode Reyc 1.5 °C/wW
Thermal resistance junction-to—ambient RoJa 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 1200 - - \'%
gate-emitter short—circuited
Collector-emitter saturation voltage Vge=15V,Ic=40A VCEsat 1.50 2.0 2.2 \'%
Vge=15V,Ic=40A, T, =150°C - 2.2 -
Gate-emitter threshold voltage VgE = VcE, Ig = 400 pA VGE(th) 4.5 5.5 6.5 \%
Collector-emitter cut-off current, gate— Vge=0V, Vg =1200V IcEs - - 1.0 mA
emitter short-circuited Vge=0V, Vge =1200V, Ty _150°C - - 2
Gate leakage current, collector-emitter Vege=20V,Vge=0V lges - - 200 nA
short—circuited
DYNAMIC CHARACTERISTIC
Input capacitance Cies - 10,000 - pF
Output capacitance Vee=20V,Vge =0V, f=1MHz Coes - 240 -
Reverse transfer capacitance Cres - 180 -
Gate charge total Qq - 415 - nC
Gate to emitter charge Vce =600V, Ic=40A,Vge =15V Qge - 80 -
Gate to collector charge Qqgc - 170 -
SWITCHING CHARACTERISTIC, INDUCTIVE LOAD
Turn-on delay time td(on) - 130 - ns
Rise time t - 41 -
Turn-off delay time T, =25°C ta(off) - 385 -
Fall time Vee = Sg’z \1/’0'%; 40A t - 140 -
Turn-on switching loss Vge =0V/ 15V Eon - 2.6 - mJ
Turn-off switching loss Eot - 1.6 -
Total switching loss Eis - 4.2 -
Turn-on delay time td(on) - 130 - ns
Rise time t - 42 -
Turn-off delay time T, =125°C ta(of - 400 -
Fall time Vee = ggoz\fo'%; 40 A t - 230 -
Turn-on switching loss Vge =0V/ 15V Eon - 3.0 - mJ
Turn-off switching loss Eoff - 2.8 -
Total switching loss Eis - 5.8 -
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NGTB40N120FLWG

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

Parameter | Test Conditions | Symbol | Min | Typ | Max | Unit |
DIODE CHARACTERISTIC
Forward voltage Vge=0V,IF=40A Vg - 2.7 3.5 \%
Vege=0V,I[g=40A, T;=150°C - 3.5

Reverse recovery time Ty=25°C ter - 200 - ns
IF=40A, V=400V

Reverse recovery charge dig/dt = 200 Alus Qnr - 1.5 - uc

Reverse recovery current lerm - 15 - A

Reverse recovery time Ty=125°C ter - 260 - ns
IF=40A, Vg=400V

Reverse recovery charge dig/dt = 200 A/us Qrr - 2.0 - uc

Reverse recovery current lerm - 22 - A
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I, COLLECTOR CURRENT (A)

Ic, COLLECTOR CURRENT (A)

Ve, COLLECTOR-EMITTER VOLTAGE (V)

NGTB40N120FLWG

TYPICAL CHARACTERISTICS
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Figure 5. VCE(sat) VS. TJ
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Ve, COLLECTOR-EMITTER VOLTAGE (V)

Figure 6. Typical Capacitance



SWITCHING LOSS (mJ) I, FORWARD CURRENT (A)

SWITCHING LOSS (mJ)
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Ig, COLLECTOR CURRENT (A)
Figure 11. Switching Loss vs. I¢c

TYPICAL CHARACTERISTICS
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Figure 7. Diode Forward Characteristics Figure 8. Typical Gate Charge
1000 ;
t
, d(off)
= —T 7 t —
—_— = td(on)
~ w 100
,/ = t
= r
E —
| 5
= 10E
- Vce =600 V = = Vce =600V
Vge=15V 2 ~ Vge=15V
| Ic=40A - Ic =40 A
Rg=10Q - Rg=10Q
| | 1 | |
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C)
Figure 9. Switching Loss vs. Temperature Figure 10. Switching Time vs. Temperature
1000 ;
= (oM
Eoff // — | t
P & td(on)
/ L~ Eon =
/ (O] | —
= =
- z
= 10 =
/ Vce =600V | (% xCE = ?gOVV =
Vge=15V GE = ]
~ T,-150°C | T,=150°C —
Rg=10Q Rg=10Q ]
1 ] 1 | |
5 15 25 35 45 55 65 75 85 5 15 25 35 45 55 65 75 85

I, COLLECTOR CURRENT (A)
Figure 12. Switching Time vs. Ic

http://onsemi.com



NGTB40N120FLWG
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TYPICAL CHARACTERISTICS
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Vcg, COLLECTOR-EMITTER VOLTAGE (V)

Figure 18. Reverse Bias Safe Operating Area



THERMAL RESPONSE (Zg,0)

THERMAL RESPONSE (Zoyc)

NGTB40N120FLWG

TYPICAL CHARACTERISTICS
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Figure 19. IGBT Transient Thermal Impedance
10
i
1L 50% Duty Cycle
= - ——— ;
= 20% T
) W T T
10% o Junction R4 Ro Rn  Case| Riccmw| seo) |TTT]
0.1 5% o T VW0 [T0.19655 | 1.48E-4
= oo C =R 064;4 obogs
i L | I I | - - L
— g f 1 f 1 0.345 0.1
0.01 1%_?;4 —= Ci G Cn 0.0034 | 20 |l
ingle Pulse A ——— A ———
Duty Factor = t4/to
0001/ Peak Ty = Ppm X Zgyc + T
0.000001 0.00001 0.0001 0.001 0.01 0.1 1 10 100 100

PULSE TIME (sec)

Figure 20. Diode Transient Thermal Impedance
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Figure 21. Test Circuit for Switching Characteristics
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NGTB40N120FLWG
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NGTB40N120FLWG

PACKAGE DIMENSIONS

TO-247
CASE 340L-02
ISSUE F
o NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
—> C < Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
> |«—E
¢ MILLIMETERS | __INCHES

| DIM| MIN MAX MIN | MAX
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