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Trenchstop Insulated Gate Bipolar Transistor

Description:

Using Trench design and advance FS technology, the 650V FS IGBT
offers superior and switching performances, high avalanche ruggedness

easy parallel operation

Features:

- FSTrench Technology, Positive temperature coefficient

- Low saturation voltage:VCE(sat)(typ.) =1.8V@IC=40A,Tj=25°C

- Extremely enhanced avalanche capability
+ Maximum Junction Temperature 175°C

Mechanical Data
+ Case:TO-247 Package

Application
« Uninterrupted Power Supply
- Welding Converters

+ Solar Converters
. PFC

Eon: 0.5mJ; Eoff: 0.4mJ; Ets: 0.9mJ

Product Summary
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Parameters Symbol Value Unit
Collector-Emmiter Voltage Vees 650 V
Gate-Emmiter Voltage Vers +20 v
Collector Tc=25°C | 80 A
Current-continuous Tc=100°C ¢ 40
Collector Current — pulse (Note 1) lew 160 A

=25° 280
Power Dissipation Te=25°C Py w
Tc=100°C 140
Operating Junction Temperature T -55~+175
°C
Storage Temperature Range Tst6 -55~+150
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Table 2.Thermal Characteristics

Parameters Symbol Value Unit
IGBT Thermal resistance Junction to Ambient Reia 40 °C/W
IGBT Thermal resistance Junction to Case Reic 0.52 °C/W
Diode Thermal resistance Junction to Case Reic 0.79 °C/W

Table 3. Electrical Chatacteristics  (T3=25°C, unless otherwise specified)

Parameters | Symbol Test Conditions | Min | Typ | Max | Unit
Off Characteristics
Collector-Emmiter Voltage BVces Vee=0V,lc=250pA 650 vV
Zero Gate Voltage Collector Current IcEs Vce=650V,Vee=0V 10 | pA
Gate-body Leakage Current Forward IGEs V6s=20V,Vos=0V 200| nA
Reverse Ves=-20V,Vps=0V -200( nA
On Characteristics
Gate Threshold Voltage V/GE(TH) Vce=VeE,lc=0.5mA 35|50 | 65| V
. . Tj=25°C 18 | 23
Collector-Emmiter saturation Voltage \/CESAT Vee=15V,Ic=40A To175°C 23 V

Dynamic Characteristics

Input Capacitance Cies 1565 pF
Output Capacitance Cors Vce=25V,Vee=0V,f=1MHz 37 pF
Reverse Transfer Capacitance CRrEs 120 pF
Switching Characteristics

Turn-On Delay Time td(on) 30 ns
Turn-On Rise Time tr 24 ns
Turn-Off Delay Time td(off) Vce=400V,Ic=40A, 170 ns
Turn-Off Fall Time tf Vee=15V,Re=10Q, 22 ns
Total Gate Charge Qo V=480V Ic=40A. 186 nC
Gate to emitter charge QcE 42 nC
Gate to collector charge Qac Vee=1ov 76 nC
Diode Characteristics

Diode Continuous Forward Current IF Tc=100°C 40

Diode Continuous Forward Current [Fm Tc=100°C 200

Diode Forward Voltage VF [F=40A 185 2.25| V
Reverse Recovery Time Trr IF=40ATj=25°C 80 ns
Reverse Recovery Charge Qrr di/dt=200A/uS 49 nC

Notes: 1 Repetitive Rating:Pulse width limited by maximum junction temperature
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Typical Characteristics Diagrams

le, Collector Current (A)

V. Collector-Emitter Saturation Voltage (V)
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Figure 1 Output Characteristics
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Figure 5 Capacitance Characteristics
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le;, Collector Current (A)

Ve Collector-Emitter Saturation Voltage (V)

Ve, Gate-Emitter Voltage (V)
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Figure 2 Transfer Characteristics
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Figure 4 Saturation Voltage vs. Vge
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Figure 6 Gate Charge Wave Form
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Figure 7 Forward Characteristics Figure 8 Ve vs. Temperature
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Figure 9 Switching Loss vs. Rg Figure 10 Switching Energy vs. Temperature
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Figure 13 Vgeun vs. Junction Temperature Figure 14 Vcgsam vs. Collector Current
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Figure 19 Switching Time vs. Ic
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Figure 21 Switching Time vs. IC
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I, Collector Current (A)
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Figure 20 Switching Time vs. Rg

taon
Ve =15V st By
Ic =40A
1IU 20 30 40 50 GID 70
Rg, Gate Resistor (Q)
Figure 22 Switching Time vs. Rg

Ve =15V . “’10'{'
le=40A | | oo tiiorr)
T,;=175°C s

10 20 30 40 50 G0

R, Gate Resistor (Q)

Kingwell Corp. 6/7



@
k KINGWELL TECHNOLOGY CORP., LTD.

kingwerL  Nttp://www . kingwell-tw.com.tw

Dimensions

TO-247 PACKAGE OUTLINE DIMENSIONS
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HAR )
FLf  mm
Symbol

Min Nom Max

A 4.8 5.00 5.20
Al 3.3 3.5 3T
A2 2.20 2.40 2.60
b 1. 00 1.2 1. 40
bl 2.90 3.10 3.30
b2 1. 90 2.10 2.30
c 0. 50 0. 60 0.70
e 5,25 b.4b 5. 6b
E 15. 2 15. 7 16. 2
El 10. 2 10. 7 11,2
H 20.8 21 ool
H1 19: 5 20.0 20.5
H2 4. 00 1. 20 1. 40
G 5. 60 5.80 600
DPp 3.50 3. 70 3.90
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