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IXYX180N65A5
650 V, 180 A, Gen5 XPTTM IGBT
Extreme Light Punch Through IGBT for up to 5 kHz Switching

G: Gate; C: Collector; E: Emitter; backside: Collector
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Description:
Developed using our proprietary XPT™ thin-wafer technology 
and state-of-the-art Trench IGBT process, these devices feature 
reduced thermal resistance, low conduction losses, and low gate 
driver requirements.

Features & Benefits:
 ■ Optimized for Low Conduction 
Losses

 ■ High Surge Current Capability

 ■ Square RBSOA

 ■ International Standard Package

 ■ Low Gate Charge QG

 ■ Low Gate Drive Requirement

Applications:
 ■ Power Inverters
 ■ UPS
 ■ PFC Circuits
 ■ Battery Chargers

 ■ Welding Machines
 ■ Lamp Ballasts
 ■ Inrush Current Protection 
Circuits

Product Summary

Characteristic Value Unit

VCES 650 V

IC110 180 A

VCE(sat) ≤ 1.35 V

tfi(typ) 110 ns
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Maximum Ratings

Symbol Characteristic Conditions Value Unit

VCES Collector-Emitter Voltage TJ = 25 °C to 175 °C 650 V

VCGR Collector-Gate Voltage TJ = 25 °C to 175 °C, RGE = 1 MΩ 650 V

VGES Gate-Emitter Voltage Continuous ±20 V

VGEM Transient Gate-Emitter Voltage Transient ±30 V

IC25 Continuous Collector Current TC = 25 °C  (Chip Capability) 400 A

ILRM Terminal Current Limit – 160 A

IC110 Continuous Collector Current TC = 110 °C 180 A

ICM Peak Collector Current TC = 25 °C, 1 ms 1030 A

SSOA
(RBSOA)

Switching Safe Operating Area
(Reverse Biased Safe Operating Area)

VGE = 15 V, TVJ = 125 °C, RG = 2 Ω,

Clamped Inductive Load, ICM = VCE ≤ VCES

360 A

PC Collector Power Dissipation TC = 25 °C 1150 W

TJ Junction Temperature – – 55 to 175 °C

TJM Maximum Junction Temperature – 175 °C

Tstg Storage Temperature – – 55 to 175 °C

TL Maximum Lead Temperature for Soldering 1.6 mm (0.062 in.) from Case for 10 s 300 °C

FC Mounting Force – 20..120 /4.5..27 N/lb

W Weight – 10 g

Thermal Characteristics

Symbol Characteristic
Value

Unit
Min. Typ. Max.

Rth, JC Thermal Resistance, Junction-to-Case – – 0.13 °C/W

Rth, CS Thermal Resistance, Case-to-Sink – 0.21 – °C/W

Electrical Characteristics – Static (TJ = 25 °C unless otherwise specified)

Symbol Characteristic Conditions
Value

Unit
Min. Typ. Max.

BVCES Collector-Emitter Breakdown Voltage IC = 250 μA, VGE = 0 V 650 – – V

VGE(th) Gate-Emitter Threshold Voltage IC = 250 μA, VCE = VGE 3.7 – 5.8 V

IGES Gate-Emitter Leakage Current VCE = 0 V, VGE = ±20 V – – ±200 nA

ICES Zero Gate Voltage Collector Current
VCE = VCES, VGE = 0 V – – 25 μA

VCE = VCES, VGE = 0 V, TJ = 150 °C – – 1.5 mA

VCE(sat) Collector-Emitter Saturation Voltage1
IC = 100 A, VGE = 15 V – 1.20 1.35 V

IC = 100 A, VGE = 15 V, TJ = 150 °C – 1.25 – V

Note 1: Pulse test, t ≤ 300 μs, duty cycle, d ≤ 2%
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Electrical Characteristics – Dynamic (TJ = 25 °C unless otherwise specified)

Symbol Characteristic Conditions
Value

Unit
Min. Typ. Max.

g
fs

Transconductance1 IC = 60 A, VCE = 10 V 63 105 – S

RGi
Gate Input Resistance – – 1.1 – Ω

Cies Input Capacitance

VGE = 0 V, VCE = 25 V, f = 1 MHz

– 870 –

pFCoes Output Capacitance – 440 –

Cres Reverse Transfer Capacitance – 250 –

Qg(on) Total Gate Charge
VGE = 15 V, VCE = 0.5 x VCES, 

IC = 180 A

– 654 –

nCQge Gate-Emitter Charge – 63 –

Qgc Gate-Collector Charge – 345 –

td(on) Turn-on Delay Time2

Inductive Load,

VGE = 15 V, VCE = 300 V,

IC = 100 A, RG(ext) = 2 Ω

TJ = 25 °C – 70 –
ns

TJ = 150 °C – 50 –

tri Turn-on Rise Time2
TJ = 25 °C – 64 –

ns
TJ = 150 °C – 70 –

Eon Turn-on Energy2
TJ = 25 °C – 0.42 –

mJ
TJ = 150 °C – 1.06 –

td(off) Turn-off Delay Time2
TJ = 25 °C – 500 –

ns
TJ = 150 °C – 415 –

tfi Turn-off Fall Time2
TJ = 25 °C – 110 –

ns
TJ = 150 °C – 245 –

Eoff Turn-off Energy2
TJ = 25 °C – 4.10 –

mJ
TJ = 150 °C – 5.80 –

Note 1: Pulse test, t ≤ 300 μs, duty cycle, d ≤ 2%
Note 2: Switching times and energy losses may increase for higher VCE(clamp), TJ, or RG.
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Characteristic Curves
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Fig. 1. Output Characteristics @ TJ = 25 oC

VGE  = 15 V
           13 V
           11 V
           10 V

9 V

7 V

8 V

6 V
0

100
200
300
400
500
600
700
800
900

0 2 4 6 8 10 12 14 16 18 20

I C
 - 

A
m

pe
re

s

VCE - Volts

Fig. 2. Extended Output Characteristics @ TJ = 25 oC
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Fig. 3. Output Characteristics @ TJ = 150 oC
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Fig. 4. Dependence of VCE(sat) on
Junction Temperature
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Fig. 5. Collector-to-Emitter Voltage vs.
 Gate-to-Emitter Voltage
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Fig. 7. Transconductance
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Fig. 8. Gate Charge
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Fig. 9. Capacitance

f  = 1 MHz

Cies

Coes

Cres

0
40
80

120
160
200
240
280
320
360
400

100 200 300 400 500 600 700

I C
 - 

A
m

pe
re

s

VCE - Volts

Fig. 10. Reverse-Bias Safe Operating Area
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Fig. 11. Maximum Transient Thermal Impedance
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Fig. 12. Inductive Switching Energy Loss vs.
 Gate Resistance
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Fig. 13. Inductive Switching Energy Loss vs.
 Collector Current
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Fig. 14. Inductive Switching Energy Loss vs.
 Junction Temperature
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Fig. 15. Inductive Turn-off Switching Times vs.
 Gate Resistance
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Fig. 16. Inductive Turn-off Switching Times vs.
 Collector Current
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Fig. 17. Inductive Turn-off Switching Times vs.
 Junction Temperature
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Fig. 18. Inductive Turn-on Switching Times vs.
 Gate Resistance
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 TJ = 150 oC,  VGE = 15 V

I C = 100 A

I C = 200 A



7
© 2023 Littelfuse, Inc.

Specifications are subject to change without notice.
Revised: XZ 10/30/2023

IXYX180N65A5 IGBT Datasheet

30

40

50

60

70

80

90

100

20

40

60

80

100

120

140

160

40 60 80 100 120 140 160 180 200

t d(on)  - N
anosecondst  r

 i 
- N

an
os

ec
on

ds

IC - Amperes

Fig. 19. Inductive Turn-on Switching Times vs.
 Collector Current
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Fig. 20. Inductive Turn-on Switching Times vs.
 Junction Temperature
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Fig. 21. Maximum Peak Load Current vs. Frequency
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Part Outline Drawing PLUS-247 (IXYX)
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Symbol
Inches Millimeters

Min. Typical Max. Min. Typical Max

A 0.190 – 0.205 4.83 – 5.21

A1 0.090 – 0.100 2.29 – 2.54

A2 0.075 – 0.085 1.91 – 2.16

b 0.045 – 0.055 1.14 – 1.40

b2 0.075 – 0.087 1.91 – 2.20

b4 0.115 – 0.126 2.92 – 3.20

C 0.024 – 0.031 0.61 – 0.80

D 0.819 – 0.840 20.80 – 21.34

D1 0.650 – 0.690 16.51 – 17.53

D2 0.035 – 0.050 0.89 – 1.27

E 0.620 – 0.635 15.75 – 16.13

E1 0.520 – 0.560 13.08 – 14.22

e 0.215 BSC 5.45 BSC

L 0.780 – 0.810 19.81 – 20.57

L1 0.150 – 0.170 3.81 – 4.32

Q 0.220 – 0.244 5.59 – 6.20

R 0.170 – 0.190 4.32 – 4.83

Disclaimer Notice

Information furnished is believed to be accurate and reliable. However, users should independently 
evaluate the suitability of and test each product selected for their own applications. Littelfuse products 
are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at http://www.littelfuse.com/disclaimer-electronics.

Part of:
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