‘/'. GF15N65NPTD

SEMICONDUCTOR Trenchstop Insulated Gate Bipolar Transistor
Description _ P AT
" b
The GF15N65NPTD is use advanced trench NPT technology. ¢ v {/’f'v
The 650V NPT Trench IGBT offers superior conduction and switching E}SP'JNST w REACH d b
performances. ITrLeesay
Product Summary

Features Ves(V) Veest(V)Typ Ie(A)

- 650 1.95@ 15V,15A 15

- High Speed Switching , Low Power Loss
- Low saturation voltage:Vceat)(typ.) =1.95V@Ilc=5A
« Eoff=0.3mJ @ Tc = 25°C
+ Maximum Junction Temperature 175°C
ITO-220

GF15N65NPTD
Mechanical Data
+ Case:ITO-220 Package

Application

Uninterrupted Power Supply

- Welding Converters
+ Solar Converters
- PVinverter

Block Diagram

C
G
Tablel Absolute Maximum Ratings  (Tc=25°C, unless otherwise specified)

Parameters Symbol Value Unit
Collector-Emmiter Voltage Vees 650 V
Gate-Emmiter Voltage Vers +20 v
Collector Tc=25°C | 30 A
Current-continuous Tc=100°C ¢ 15
Collector Current — pulse (Note 1) lew 60 A
Diode Continuous Forward Current Tc=100°C I 8 A
Diode Maximum Forward Current (- 16 A

=25° 80
Power Dissipation Tc=25°C P, W
Tc=100°C 40
Operating Junction Temperature T _55~+175
°C
Storage Temperature Range Tste -55~+175
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SEMICONDUCTOR GF15N65NPTD
Table 2.Thermal Characteristics -
Parameters Symbol Value Unit
IGBT Thermal resistance Junction to Ambient Reia 62.5 °C/W
IGBT Thermal resistance Junction to Case Resc 35 °C/W
Diode Thermal resistance Junction to Case Reic 4.6 °C/W

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

Parameters | Symbol Test Conditions | Min | Typ | Max | Unit
Off Characteristics
Collector-Emmiter Voltage BVces Vee=0V,lc=200pA 650 V
Zero Gate Voltage Collector Current Ices Vce=650V,Vee=0V 10 | MA
Gate-body Leakage Current Forward IGEs Ves=20V,Vos=0v 200 nA
Reverse Ves=-20V,Vps=0V -200| nA

On Characteristics

Gate Threshold Voltage V/GE(TH) Vee=VeE,lc=0.5mA 48 |57 | 6.6 V

, , Tj=25°C 195| 25
Collector-Emmiter saturation Voltage \/CESAT Vee=15V,Ic=15A, To175°C 215 V
Dynamic Characteristics
Input Capacitance Cies 1200 pF
Output Capacitance Cors Vce=25V,Vee=0V,f=1MHz 90 pF
Reverse Transfer Capacitance Cres 15.1 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=15A, 170 ns
Turn-Off Fall Time tf Vee=15V,Rc=10Q, 22 ns
Turn-On energy Eon Te=25°C 0.221 mJ
Turn-Off energy Eoff 0.586 mJ]
Total Gate Charge Qo VeE=480V Jc=15A, 72 nC
Gate to emitter charge Qoct 12 nC

Vee=15V

Gate to collector charge Qac 37 nC

Diode Characteristics

Diode Continuous Forward Current IF Tc=100°C 5

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

Diode Forward Voltage VE [F=8A 175( 215| V

Reverse Recovery Time Trr IF=8A Tj=25°C 80 ns
Reverse Recovery Charge Qrr di/dt=200A/uS 4.9 nC

Notes: 1 Repetitive Rating:Pulse width limited by maximum junction temperature
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SEMICONDUCTOR GF15N65NPTD

Typical Characteristics Diagrams
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Figure1:maximum DC collector current Figure2:power dissipation VS. case temprature
VS. case temprature
35 30
25
20
< <
S — 15
o <)
& = TE=25C
10 =
TC=1pS°C
5
0
1 10 100 1000 0 05 1 15 2 25 3 35 4
VCE (V) Vce.sat(V)
Figure3:reverse bias SOA TJ=150TC VGE=15V Figure4:Vce.sat VS IC
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SEMICONDUCTOR

GF15N65NPTD
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Figure5:typical IGBT output characteristics,
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Figure7: typical VCE VS. VGE, TJ=25°C
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Figure6: typical IGBT output characteristics
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Figure8:typical diode forward characteristic
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SEMICONDUCTOR GF15N65NPTD
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Figure9:typical capacitance VS. VCE,VGE=0V,f=100kHz
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Figure11: typical energy loss VS. IC, TC=25°C,

L=500uH , VCE=400V,VGE=15V,Rg=100Q
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Figure10:typical gate charge VS. VGE,IC=15A
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Figure12: typical switching time VS. IC, TC=25°C,

L=500uH, VCE=400V,VGE=15V,Rg=10Q
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RG, GATE RESISTOR [0]
Figure15: typical energy loss VS. Rg, TC=25°C,

L=500uH, VCE=400V, VGE=15V ,|IC=15A
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Figure13: typical energy loss VS. IC, TC=125°C, Figure14: typical switching time VS. IC, TC=125°C,
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Figure16: typical switching time VS. Rg, TC=25°C,

L=500uH,VCE=400V ,VGE=15V,IC=15A
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Figure17: typical energy loss VS. Rg,TC=125°C,

L=500uH, VCE=400V, VGE=15V ,IC=15A
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Figure18: typical switching time VS. Rg,TC=125°C,

L=500uH,VCE=400V VGE=15V,IC=15A
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Figure19:normalized transient thermal impedance, junction-to-case
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SEMICONDUCTOR GF15N65NPTD

Dimensions

ITO-220 PACKAGE OUTLINE DIMENSIONS

oL Dimensions In Millimeters |Dimensions In Inches
_ Symbol MIN MAX MIN MAX
o A 4. 24 4.9 0. 167 0.193
T T Al 2.3 2.92 0.091 0.115
L A2 2.61 2.81 0.103 0.111
b 0.3 1 0.012 0.039
bl 0.9 1.55 0.035 0.061
C 0.3 0.7 0.012 0.028
- D 14.5 16. 36 0.571 0. 644
4 Tl Dl 8.8 9.41 0.346 | 0.370
! H E 9.5 10.5 0.374 0.413
e 2.3 2.75 0. 091 0.108
L 12.6 14 0. 496 0.551
L1 2.45 4.3 0. 096 0.169
p 2.9 3.8 0.114 0.150
62]| : Q 2.5 3.55 0.098 0.140

JINAN JINGHENG ELECTRONICS CO., LTD. 8-7 HTTP.//WWW.JINGHENG.CN



y /74

SEMICONDUCTOR GF15N65NPTD

Friendship Reminder

B JiNanlJingHeng Chereinafter referred to as JH) reserves the right to make
changes to this document and its products and specifications at anytime
without notice.

B Customers should obtain and confirm the latest product information and
specifications before final design, purchase or use.

B JH makes no warranty, representation or guarantee regarding the suitability
ofi ts products for any particular purpose, nor does JH assume any liability for
application assistance or customer product design.

B JH does not warrant or accept any liability with products which are
purchased or used for any unintended or unauthorized application.

B No license is granted by implication or otherwise under any intellectual
property rights of JH.

B JH’s products are not authorized for use as critical components in life
support devices or systems without express written approval of JH.
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