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Product Summary

AIP40N65BS

V(BR)CES VcE(sATMAX Ic(100°C)
650V 2V@15V 40A
Feature

® High speed switching, low switching losses

® Tighten parameter distribution

® High ruggedness, temperature stable behavior

Package

TO-247AB

Marking
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Trench FSIl Fast IGBT

Application

® PV power

Three-level Solar String Inverter

°
® UPS
°

Automotive application

Circuit diagram
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Absolute maximum ratings (Tc=25°C unless otherwise noted)

Parameter Symbol Value Unit
Collector-Emitter Voltage VcEes 650 \Y
Continuous Gate- Emitter Voltage VGEs +30 \Y,
Collector Current Ic 80 A
Collector Current(Tc =100°C) 1c(100°C) 40 A
Pulsed Collector Current, t, limited by Timax Icpuis 120 A
Turn off safe operating area, Vce=650V, T=175°C - 120 A
Diode Continuous Forward Current(Tc =100°C) Ir(100°C) 40 A
Diode Maximum Forward Current IFm 120 A
Power Dissipation Pp 245 w
Thermal Resistance, Junction to case for IGBT Resc 0.61 °CIW
Thermal Resistance, Junction to case for Diode Resc 0.71 °CIW
Thermal Resistance, Junction to Ambient Resa 40 °CIW
Short circuit withstand time Vee=15V, Vcc <400V,
Allowed number of short circuits<1000Time between tsc 5 usS
short circuits:=1.0s,Tj<150°C
Junction Temperature Range Ty -40 ~ +175 °C
Storage Temperature Range Tste -55 ~ +150 °C
Electrical characteristics of the IGBT (Tc=25°C unless otherwise noted)
Parameter | symbol | Test Condition | Min. | Typ. | Max. | unit
Static Characteristics
Collector-Emitter Breakdown Voltage V(eRr)cES Vee= 0V, Ice =1mA 650 \Y,
Collector-Emitter Leakage Current Ices Vee = OV,Vce=650V 5 uA
Gate to Emitter Leakage Current Ices Vee =£30V, Vce = OV 100 nA
Vee=15V,1c=20A,T;=25°C 1.2
) ) Vee=15V,1c=20A,Ti=175°C 1.3
Collector-Emitter Saturation Voltage VcE(sat) Voe=15V,Ic=40A T=25°C 15 20 \%
Vee=15V,Ic=40A,Ti=175°C 1.8
Gate Threshold Voltage VeGE(th) Vce =VeE,lc=1mA 450 5.25 6.00 \Y,
Dynamic characteristics
Input Capacitance Cies 2200
Output Capacitance Coes Vce=25V,Vee=0V, f =1MHz 71 pF
Reverse Transfer Capacitance Cres 17
Total Gate Charge Qq 82
Gate to Emitter Charge Qge Vcc=480V,Vee =15V,Ic=40A 27 nC
Gate to Collector Charge Qqc 25
Internal Gate Resistance Rg f=1MHz 0.5 Q
Short circuit collector current Max.1000
Z?O(;; circuits Time between short circuits: le(sc) IQEZZE\{I'J\Q%S;%OV 200 A
Turn-on delay time tacon) 45
Turn-on rise time tr 16 nS
Turn-off delay time taorr) Vcc=400V,Ic=40A, 133
Turn-off fall time tr Vee=0/15V, Rg=5.4Q, 15
Turn-On Switching Loss Eon Inductive Load 1.0
Turn-Off Switching Loss Eoff 0.4 mJ
Total Switching Loss Ess 1.4
Turn-On Switching Loss Eon Vec=400V,|c=40A, 1.6
Turn-Off Switching Loss Eofr Vee=0/15V, Rg=5.4Q, 0.8 mJ
Total Switching Loss Ess Inductive Load, Tj=175°C 2.4
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Electrical characteristics of the Diode (Tc=25°C unless otherwise noted)

Parameter Symbol Test Condition Min. | Typ. Max. | Unit
) Ir=40A,T;i=25°C 1.6 2.3
Diode Forward Voltage VEm I-40A.T=175°C 14 \
Reverse Recovery Time T 100 nS
Di Peak R R [ 2 A
iode Peak Reverse Recovery Current RRM lr=40A Ry=5.40 5
Reverse Recovery Charge Qr 0.98 uC
Reverse recovery energy Erec 0.18 mJ
Reverse Recovery Time T 150 nS
Diode Peak Reverse Recovery Current IRRM Ir=40A Ry=5.40Q, T=175°C 40 A
Reverse Recovery Charge Qr 2.45 uC
Reverse recovery energy Erec 0.27 mJ
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Typical Electrical and Thermal Characteristics

Ic, Collector Current (A)

Vce, Collector-Emitter Saturation Voltage (V)

Capacitance (pF)
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Figure 1 Output Characteristics
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Figure 2 Transfer Characteristics
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Figure 4 Saturation Voltage vs. Vce

80A
1
20A |} — 40A
8 12 18 20
Ve, Gate-Emitter Voltage (V)

Figure 6 Gate Charge Wave Form

| 4
Vee=480V /

Ic=40A P4
/|

/

20 40 60 80 100

Qg, Total Gate Charge (nC)

//)

http://www.anbonsemi.com
Email:anbon@anbonsemi.com

Page 4

Document ID Issued Date Revised Date Revision Page.

AS-3320046 2022/05/10 2025/04/28 B 7




/\ ANBONEMI AIP40N65BS

Trench FSII Fast IGBT

Typical Electrical and Thermal Characteristics

Figure 7 Forward Characteristics Figure 8 V¢ vs. Temperature
160 / 35
140 /
3
o< 120 —
< 2 1==120A
c @ 25 —
g 100 =2
3 / 3
g 80 / z 2
g / z 80A
£ 60 A S
(VN
i / Lo1s
150°C > 40A
40
/
20 / !
7 25C
0 I 0.5
0.8 12 16 2 24 2.8 32 36 4 25 50 75 100 125 150 175
VF, Forward Voltage (V) T, Junction Temperature (°C)
Figure 9 Switching Loss vs. Re Figure 10 Switching Loss vs. Collector Current
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Typical Electrical and Thermal Characteristics

Figure 13 Switching Loss vs. Temperature Figure 14 Switching Loss vs. Vce
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Figure 15 Gate-Emitter Threshold Voltage as a Figure 16 Typical Collector-Emitter Saturation Voltage

Function of Junction Temperature(Normalized) as a Function of Collector Current(Normalized)
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TO-247AB Package Information

Trench FSIl| Fast IGBT
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Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min. Max. Min. Max.
A 4.83 5.21 0.19 0.21
A1l 2.29 2.54 0.09 0.10
A2 1.91 2.16 0.08 0.09
b 1.07 1.33 0.04 0.05
b1 1.91 2.41 0.08 0.10
b3 2.87 3.38 0.1 0.13
c 0.55 0.68 0.02 0.03
D 20.80 21.10 0.82 0.83
D1 16.25 17.65 0.64 0.70
D2 0.95 1.25 0.04 0.05
E 15.75 16.13 0.62 0.64
E1 13.10 14.15 0.52 0.56
E2 3.68 5.10 0.15 0.20
E3 1.00 1.90 0.04 0.08
E4 12.38 13.43 0.49 0.53
e 5.44 BSC. 0.21 BSC.
L 19.81 20.32 0.78 0.80
L1 4.10 4.40 0.16 0.17
P 3.51 3.65 0.14 0.15
Q 5.49 6.00 0.22 0.24
S 6.04 6.30 0.24 0.25
T 17.5°REF.
w 3.5°REF.
X 4°REF.
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