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IXFB44N100P
1000 V, 220 mΩ PolarTM HiPerFETTM  Power MOSFET
N-Channel Enhancement Mode

MOSFET Datasheet

Pinout Diagram (PLUS TO-264)

G: Gate; D: Drain; S: Emitter; Tab: Drain
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Features:
	■ Unclamped Inductive 
Switching (UIS) Rated

	■ Low Package Inductance
	■ Easy to Drive and to Protect

	■ N-Channel Enhancement Mode
	■ Fast Intrinsic Rectifier
	■ Avalanche Rated
	■ Low RDS(on) and QG

Advantages:
	■ Plus 264TM Package for Clip 
or Spring Mounting

	■ Space Savings

	■ High Power Density

Applications:
	■ Switched-Mode and 
Resonant-Mode Power 
Supplies

	■ DC-DC Converters

	■ Laser Drivers
	■ AC and DC Motor Controls
	■ Robotics and Servo Controls

Product Summary

Characteristic Value Unit

VDSS 1000 V

ID25 44 A

RDS(on) 220 Ω

trr 300 ns
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Maximum Ratings

Symbol Characteristics Conditions Value Units

VDSS Drain-Source Voltage TJ = 25°C to 150°C 1000 V

VDGR Drain-Gate Voltage TJ = 25°C to 150°C, RGS = 1 MΩ 1000 V

VGSS
Gate -Source Voltage

Continuous ±30
V

VGSM Transient ±40

ID25
Drain Current

TC = 25°C 44
A

IDM TC = 25°C, Pulse width limited by TJM 110

IAR Avalanche Current TC = 25°C 22 A

EAS Avalanche Energy TC = 25°C 2 J

dV/dt Reverse Diode dV/dt IS ≤ IDM, VDD ≤ VDSS, TJ ≤ 150°C 15 V/ns

PD Power Dissipation TC = 25°C 1250 W

TJ Operating Junction Temperature – -55 to +150

°CTJM Maximum Junction Temperature – 150

Tstg Storage Temperature – -55 to +150

VISOL Isolation Voltage
50/60 Hz, IISOL ≤ 1 mA, t = 1 min 2500

V~
50/60 Hz, IISOL ≤ 1 mA, t = 1 s 3000

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

FC Mounting Force – 30..120 / 6.7..27 N/lb

W Weight – 10 g

Thermal Characteristics

Symbol Characteristic
Value

Unit
Min. Typ. Max.

Rth, JC Thermal Resistance, junction-to-case – – 0.10 °C/W

Rth, CS Thermal Resistance, case-to-sink – 0.13 – °C/W

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

Symbol Characteristic Conditions
Value

Unit
Min. Typ. Max.

BVDSS Drain-Source Breakdown Voltage ID = 3 mA, VGS = 0 V 1000 – – V

VGS(th) Gate Threshold Voltage ID = 1 mA, VDS = VGS 3.5 – 6.5 V

IGSS Gate-Source Leakage Current VDS = 0 V, VGS = ±30 V – – ±200 nA

IDSS Drain-Source Current
VDS = VDSS, VGS = 0 V – – 50 μA

VDS = VDSS, VGS = 0 V, TJ = 125°C – – 3 mA

RDS(on) Drain-Source On-Resistance1 VGS = 10 V, ID = 0.5 x ID25 – – 220 mΩ

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

Transconductance 1 VDS = 20 V, ID = 0.5 x ID25 20 35 – S

RGi Gate Input Resistance – – 1.4 – Ω

Ciss Input Capacitance

VGS = 0 V, VDS = 25 V, f = 1MHz

– 16.9 – nF

Coss Output Capacitance – 1100 – pF

Crss Reverse Transfer Capacitance – 184 – pF

Qg(on) Total Gate Charge
VGS = 10 V, VDS = 0.5 x VDSS,

ID = 0.5 x ID25

– 305 –

nCQgs Gate-Source Charge – 104 –

Qgd Gate-Drain Charge – 126 –

td(on) Turn-on Delay Time
Resistive Switching

VGS = 10 V, VDS = 0.5 x VDSS,

ID = 0.5 x ID25, RG(ext) = 1 Ω

– 60 –

ns
tr Rise Time – 68 –

td(off) Turn-off Delay Time – 90 –

tf Fall Time – 56 –

Note 1: Pulse test, t ≤ 300 μs, duty cycle, d ≤ 2%

Source-Drain Diode Characteristics (TJ = 25°C unless otherwise specified)

Symbol Characteristic Conditions
Value

Unit
Min. Typ. Max.

IS Continuous Diode Forward Current VGS = 0 V – – 44 A

ISM Diode Pulse Current Repetitive, Pusle width limited by TJM – – 176 A

VSD Diode Forward Voltage1 IF = IS, VGS = 0 V – – 1.5 V

trr Reverse Recovery Time
IF = 22 A, -di/dt = 100 A/μs,

Vr = 100 V

– – 300 ns

Qrm Reverse Recovery Charge – 2.5 – μC

Irm Reverse Recovery Current – 17.0 – A

Note 1: Pulse test, t ≤ 300 μs, duty cycle, d ≤ 2%
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Characteristic Curves
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Fig. 1. Output Characteristics @ TJ = 25oC
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Fig. 2. Extended Output Characteristics @ TJ = 25oC
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Fig. 3. Output Characteristics @ TJ = 125oC
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Fig. 4. RDS(on) Normalized to ID = 22A Value vs. 
Junction Temperature
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Fig. 5. RDS(on) Normalized to ID = 22A Value vs.
Drain Current
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Fig. 6. Maximum Drain Current vs. Case Temperature
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Fig. 7. Input Admittance
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Fig. 8. Transconductance
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Fig. 9. Forward Voltage Drop of Intrinsic Diode
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Fig. 11. Capacitance
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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:

Symbol
Inches Millimeters

Min. Typical Max. Min. Typical Max

A 0.185 – 0.209 4.70 – 5.31

A1 0.102 – 0.118 2.59 – 3.00

b 0.037 – 0.055 0.94 – 1.40

b1 0.087 – 0.102 2.21 – 2.59

b2 0.110 – 0.126 2.79 – 3.20

c 0.017 – 0.029 0.43 – 0.74

D 1.007 – 1.047 25.58 – 26.59

E 0.760 – 0.799 19.30 – 20.29

e 0.215 BSC 5.46 BSC

L 0.779 – 0.842 19.79 – 21.39

L1 0.087 – 0.102 2.21 – 2.59

Q 0.240 – 0.256 6.10 – 6.50

Q1 0.330 – 0.346 8.38 – 8.79

ØR 0.155 – 0.187 3.94 – 4.75

ØR1 0.085 – 0.093 2.16 – 2.36

Part Outline Drawing (PLUS TO-264)
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Isolated miniature power BLOCK (miniBLOC™) solution for Plasma Power Supplies

Littelfuse’s isolated miniBLOC™ (SOT-227B) is a 
discrete miniature power BLOCK, conveniently 
bridging the power gap between inexpensive discrete 
packages and full-sized power modules. Littelfuse 
offers a wide range of Si and SiC miniBLOC™ 
MOSFET solutions catering to the design demands of 
plasma power supplies.  

The miniBLOC™ solution offering fully isolated base 
plate, higher power densities, faster switching speeds, 
wide device choice, ease of application, and long-term 
reliability will serve as a key enabler, providing the right 
solution to development needs at different power 
levels.

Features
 �Aluminum Nitride ceramic-based compact discrete 

package with electrically isolated baseplate

 �Reduced overall junction-sink thermal impedance in 
comparison to non-isolated discretes

 �Isolation up to 2.5 kV VRMS/60 s or 3 kV VRMS/1 s

 �Extended creepage and clearance distances: 

   –  Terminal-terminal: clearance of up to 7 mm 		
       and creepage of up to 10.5 mm

   –  Terminal-baseplate: clearance of up to 8.5 mm 
       and creepage of up to 10.5 mm

 �Discrete power block with high current-handling 
capability

 �Low internal lead inductance < 5 nH

� �Option for Kelvin-Source terminal

 �Screw-mounted discrete package with four screwed 
terminal leads

Advantages
 �Aluminum Nitride internal isolation increases power 

density, simplifies thermal design, improves 
reliability, and enables superior power cycling 
capability with cooler chip temperatures compared to 
non-isolated and conventionally isolated discretes

 �Optimal for high-voltage design given the inherent 
isolation and extended creepage and clearance

 �Reduced paralleling effort and decreased part count 
resulting in PCB space savings

 �Higher safety overvoltage margin with reduced 
overvoltage stress at chip level due to lower package 
stray inductance 

 �Kelvin-Source terminal improves controllability, 
enabling faster switching speeds

 �Rugged and stable mounting, ease of manufacturing 
and handling in assembly

The miniature power BLOCK Advantage 

Cross-section of SOT-227B (miniBLOC)



RDS(on),max

[mΩ]

ID25

[A]

miniBLOC™
    

13 170 IXFN170N65X2   •
17 145 IXFN150N65X2   •
24 108 IXFN120N65X2   •
30 78 IXFN100N65X2   •
30 76 IXTN102N65X2   •   

High Current (> 50 A), 650 V Ultra Junction X2-Class MOSFETs in miniBLOC™

The 650 V X2-Class Ultra Junction MOSFETs in 
miniBLOC™ package from Littelfuse exhibit some of 
the highest current ratings, lowest on-state 
resistances RDS(on), low gate charge Qg, and superior 
dv/dt performance. Their superior avalanche capability 
further enhances device ruggedness in critical 
applications. Additionally, the HiPerFET™ devices with 
fast soft-recovery body diode have reduced switching 
losses and a better electromagnetic interference (EMI) 
behavior. 

These benefits of the 650 V Ultra Junction X2-Class 
MOSFETs in combination with the advantages offered 
by the miniBLOC™ package make them a preferred 
choice for plasma power supplies.

• HiPerFET™ (fast-body diode)   
• Standard body diode

Scan this QR code to access 
the Littelfuse webpage on Ultra 

Junction X2-Class MOSFETs 

650 V MOSFETs

Vienna 
Rectifier

AC Input: 3-Ph, 170 - 480 V, 50/60 Hz; DC Output: 600 - 800 V

AC Input: 1-Ph, 85 - 265 V, 50/60 Hz; DC Output: < 400 V

PFC Interleaved Boost  Totem-Pole Bridgeless PFC

650 V MOSFETs



RDS(on),max

[Ω]

ID25

[A]

VDSS

[V]

miniBLOC™
    

0.145 56 900 IXFN56N90P   

0.160 43 900 IXFN52N90P  

0.230 33 900 IXFN40N90P  

0.21 38 1000 IXFN38N100P  

0.22 37 1000 IXFN44N100P

0.32 27 1000 IXFN32N100P

0.39 23 1000 IXFN26N100P

0.26 34 1100 IXFN40N110P

0.31 32 1200 IXFN32N120P

0.35 30 1200 IXFN30N120P

0.46 23 1200 IXFN26N120P

0.57 20 1200 IXFN20N120P

900–1200 V Polar™ HiPerFET™ in miniBLOC™

Littelfuse 900–1200 V Polar™ HiPerFET™ devices are 
tailored to provide designers with a rugged device 
solution that offers the best advantage in performance 
and cost in high frequency applications. 

These devices incorporate the Polar technology 
platform to achieve low on-state resistances RDS(on) 
which improves conduction behavior. The low gate 
charge Qg and fast body diode results in more efficient 
switching at all frequencies. The dv/dt and avalanche 
capabilities of these devices provide additional 
safeguards against overvoltage transients.

The benefits of the Polar™ HiPerFET™ devices, in 
addition to the advantages offered by the miniBLOC™ 
package, make them the best solution for plasma 
power supplies.

Scan this QR code to access 
the Littelfuse webpage on 
Polar HiPerFET™ devices

500 -
800 V

DC/DC LLC Converter

< 400 V

900 - 1200 V
MOSFET

650 V
MOSFET



RDS(on),max

[mΩ]

ID25

[A]

VDSS

[V]

miniBLOC™ w/
Kelvin-Source

    

10 130 900 IXFN130N90SK  

21 75 1200 IXFN75N120SK

32 55 1200 IXFN55N120SK

75 30 1200 IXFN30N120SK

1200 V SiC MOSFETs in miniBLOC™ with Kelvin-Source

Littelfuse 1200 V SiC MOSFETs featuring low RDS(on)  
and low device capacitances, offer the highest 
efficiency for reduced cooling effort. The excellent 
conduction and switching behavior combined with 
higher frequency operation improves power density in 
the application.

The SiC MOSFETs in miniBLOC™ featuring a  
Kelvin-Source connection offer superior immunity to 
parasitic turn-on/turn-off events, thereby maximizing 
the high-speed switching performance of the 
MOSFET.

These advantages of SiC MOSFETs combined with 
the benefits offered by the miniBLOC™ package make 
them a preferred choice in Plasma Power Supplies.

Scan this QR code to access 
the Littelfuse webpage on 

SiC MOSFETs 

Note: Preliminary datasheet and engineering samples 
available for the SiC MOSFETs in the table above


