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Features and Benefits

= Grand Turbo Trench Field stop technology.

= Optimized the cell structure.

= Low EMI and low gate charge.

= Featuring low switching and conductive losses.
= Fast switching and reverse body recovery.

= High ruggedness and robustness.

Description

The GT series products utilizes Norsem’s outstanding Grand turbo Trench Field stop technology to achieve
low EMI and low gate charge and to provide the industry’s best-in-class performance.

These features make this series products extremely efficient, temperature characteristics and reliable for
use in UPS, PFC, Inverter,SMPS, etc.

Absolute Maximum Ratings (T,=25°C unless otherwise specified)

Parameter Symbol Parameter. Unit
Collector-Emitter Voltage Vce 600 \Y
Gate-to-Emitter Voltage VGEe +20 \Y
lc @ Tc=25°C 40 A
Continuous Collector Current
lc @ Tc=100°C 20 A
Pulsed Collector Current lem 60 A
46 W%
Power Dissipation Po @ TC=25°C
0.37 w/°C
Short Circuit withstand Time' Tsc 10 usS
IF @ Tc=25°C 16 A
Diode Forward Current
IF @ Tc=100°C 8 A
Junction-to-Ambient (PCB Mounted, Steady-State) ReJa 62 °C/wW
Junction-to-Case(IGBT) ReJc 2.7 °C/W
Junction-to-Case(FRD) ReJc 3.8 °C/W
Operating Junction and Storage Temperature Range Ty/Tsta _55to + 150 °C
Soldering temperature Tsold 260 °C
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= Semiconductor 600V Trench Field Stop IGBT

Electrical Characteristics (T,=25°C unless otherwise specified)

Parameter Symbol Conditions Min. Typ. Max. Unit
Collector-to-Emitter Breakdown
Voltage V(BR)CES VGE=0V, |c=250HA 600 - - \%
\Vce=600V, Vge=0V, Tc=25°C - - 200 pA
Collector-to-Emitter Leakage Current ICES
V=600V, Vee=0V, Tc=125°C - 1000 - pA
Vce=0V,VGE=20V - - 400
Gate-to-Source Forward Leakage IcES nA
Vce=0V,VGE=-20V - - -400
VGE=15V, Ic=20A - 1.65 24
Collector-to-Emitter Saturation Voltage]  VCE (sat) \
VGE=15V, [c=20A,Tc=125°C - 1.9 -
Gate-Emitter Threshold Voltage VGE (th) VCE=VGE, Ic=250pA 4.0 5.0 6.5 \
Input Capacitance Cies - 1100 -
Output Capacitance Coes VGE=0V VceE=130V, f=1MHz - 55 - pF
Reverse transfer capacitance Cres - 22 -
Total Gate Charge Qg - 52 -
Gate-to-Emitter Charge Qge - 15 - nC
Ic=20A, Vce=400V,VGE=15V
Gate-to-Collector("Miller") Charge Qgc - 22 -
Turn-on Delay Time td(on) 19 -
Rise Time tr - 55 -
nS
Turn-Off Delay Time td(off) - 48 -
Vce=400V, VGE=15V,
Fall Time tf Rc=10Q,IC=20A, - 115 -
Inductive load
Turn-on Energy Eon - 1 -
Turn-off Energy Eoff - 0.3 - mJ
Switching Energy Est - 13 -
Source-Drain Ratings and Characteristics
Parameter Symbol Conditions Min. Typ. Max. Unit
IF=8A, T¢c=25°C - 1.7 2.4
Diode Forward Voltage Vem \Y
IF=8A, Tc=125°C - 1.4 -
Reverse Recovery Time tr -=8A Vee=0V. dIF/dt=200A/us - 22 - nS
Reverse Recovery Charge Qi - 36 - nC
Notes:

1. Vee=15V,Vcc=300V.
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600V Trench Field Stop IGBT

Typical Electrical and Thermal Characteristic Curves

Ic, Collector Current (A)

I, Collector Current (A)

VcE(sat), Collector-Emitter Saturation Voltage (V)
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Figure5. Vg vs. Case Temperature

Qa, Gate Charge(nC)
Figure6. Gate Charge Characteristic
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Typical Electrical and Thermal Characteristic Curves
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Figure7. V¢ vs.Vge Curve(T:=25°C)
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Figure11. Switching Time vs. R (turn on)
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Figure8. Vce vs.Vge Curve(T¢=125°C)
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Figure10. Diode Forward Characteristics
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Typical Electrical and Thermal Characteristic Curves
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Figure17. Reverse Recover Time vs. ¢
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Switching Energy Losses (ulJ)

Qrr, Reverse Recover Charge (nC)
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Figure14. Switching Time vs. I¢ (turn on)
0000

Mote:
Voo=400V Vee=15V,
Ro=100,Tc=25°C

1000 P
/—f‘_‘
/”//
~ ~ Eoff
100
10
0 10 20 30

Iz, Collector Current (A)
Figure16. Switchig Energy Losses vs.I¢
45

difdt=200Adus

S
o

w
[8)]

w
o

N
w

di/dt=1 Cpﬂli

—

\\

=
w

5 10 15 20

Ir, Diode Forward Current (A)
Figure18. Reverse Recover Charge vs. I¢



_g Norsem NSGU20T60SF

>}-. Semiconductor 600V Trench Field Stop IGBT

Typical Electrical and Thermal Characteristic Curves

10? 10'
N
1
L 00us g 100
ims L] Iz=
p— g_ 0%
gz’ 10° 5,
g E [l
(? 2 1071 hes
g B
2 107 2
S8 E E
10-2 | =¢
107 Note: Tc=25°C 5
107? 107
10" 10° 10" 10? 10° 10® 107 10* 107 10 107"
Ve, Collector to Emitter Voltage(\V) tp, Pulse Width (s)
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Package Outline Dimensions TO-220F

E A
op ——=L  |SYMBOL | MIN NOM | MAX
/ A 442 470 5.02
f A / A | A 230 254 2.80
) V /-J'Ef:!\-.. NP r ] A3 2550 2.76 3.10
| \\-/‘L- /-' | ik b 0.55 0.70 085
_;;4',3_ 7 | J%b_ ] b2 - — 129
\ ! ] c 0.35 D0.50 0.65
B Gl‘_ ! 4 D 15.25 15.87 16.25
s J!'/ D1 13.97 14.47 14.97
| D2 1058 11.08 1158
i . 9.73 10.16 10.36
| | T J S E 2.54BCS
| : i } 4 H1 6.40 668 7.00
i | i S L 12.48 12.98 13.48
b2 |l ’ il L1 — —_ 2.00
T | I L 2P 3.00 3.18 340
5 | | i Q 3.05 3.30 3.55
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