
   

M
T75N

23 N
-C

hannel Pow
er ® M

O
SFET

©2010 MOS-TECH Semiconductor Corporation
 MT75N23 Rev. A

www.mtsemi.com1

MT75N23                                     
N-Channel Power® MOSFET 
75V, 235A, 3.2mΩ

Features
• RDS(on) = 2.5mΩ ( Typ.)@ VGS = 10V, ID = 75A

• Fast Switching Speed

• Low Gate Charge

• High Performance Trench Technology for Extremely Low 
RDS(on)

• High Power and Current Handling Capability

• RoHS Compliant

Description
This N-Channel MOSFET is produced using mos-tech Semicon-
ductor’s adcanced PowerTrench process that has been espe-
cially tailored to minimize the on-state resistance and yet 
maintain superior switching performance.

Application
• DC to DC Convertors / Synchronous Rectification

D

G

SG SD
TO-3P

MOSFET Maximum Ratings  TC = 25oC unless otherwise noted*

Thermal Characteristics

Symbol Parameter  MT75N23                      Units
VDSS Drain to Source Voltage 75 V
VGSS Gate to Source Voltage ±20 V

ID Drain  Current                                                                                                                                                                                 
-Continuous (TC = 25oC, Silicon Limited) 235*

A-Continuous (TC = 100oC, Silicon Limited) 165*
-Continuous (TC = 25oC, Package Limited) 120

IDM Drain Current                                                                           - Pulsed                                           (Note 1) 940 A
EAS Single Pulsed Avalanche Energy                                                               (Note 2) 1995 mJ
dv/dt Peak Diode Recovery dv/dt                                                                          (Note 3) 5.5 V/ns

PD Power Dissipation
(TC = 25oC) 375 W
- Derate above 25oC 2.5 W/oC

TJ, TSTG Operating and Storage Temperature Range -55 to +175 oC

TL
Maximum Lead Temperature for Soldering Purpose,
1/8” from Case for 5 Seconds 300 oC

Symbol Parameter Ratings Units
RθJC Thermal Resistance, Junction to Case            0.4

oC/WRθCS Thermal Resistance, Case to Sink Typ. 0.24
RθJA Thermal Resistance, Junction to Ambient             40

*Calculated continuous current based on maximum allowable junction temperature. Package limitation current is 120A.
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Package Marking and Ordering Information TC = 25oC unless otherwise noted

Electrical Characteristics 

Off Characteristics

On Characteristics 

Dynamic Characteristics

Switching Characteristics 

Drain-Source Diode Characteristics

Device Marking Device Package Reel Size Tape Width Quantity
 MT75N23                     MT75N23       TO-3P                             -                                -                                 30

Symbol Parameter Test Conditions Min. Typ. Max. Units

BVDSS Drain to Source Breakdown Voltage ID = 250μA, VGS = 0V, TC = 25oC 75 - - V
ΔBVDSS
     ΔTJ

Breakdown Voltage Temperature 
Coefficient ID = 250μA, Referenced to 25oC - 0.05 - V/oC

IDSS Zero Gate Voltage Drain Current
VDS = 75V, VGS = 0V - - 1

μA
VDS = 75V, TC = 150oC - - 500

IGSS Gate to Body Leakage Current VGS = ±20V, VDS = 0V - - ±100 nA

VGS(th) Gate Threshold Voltage VGS = VDS, ID = 250μA 2.5 3.5 4.5 V
RDS(on) Static Drain to Source On Resistance VGS = 10V, ID = 75A    - 2.5 3.2 mΩ
gFS Forward Transconductance VDS = 20V, ID = 75A                 (Note 4) - 180 - S

Ciss Input Capacitance
VDS = 25V, VGS = 0V
f = 1MHz

- 11400 15160 pF
Coss Output Capacitance - 1360 1810 pF
Crss Reverse Transfer Capacitance - 595 800 pF
Qg(tot) Total Gate Charge at 10V 

VDS = 60V, ID = 75A
VGS = 10V
                                                                 (Note 4, 5)

- 169 220 nC
Qgs Gate to Source Gate Charge - 60 - nC

Qgd Gate to Drain “Miller” Charge - 47 - nC

td(on) Turn-On Delay Time
VDD = 37.5V, ID = 75A
RGEN = 25Ω, VGS = 10V

                                                                 (Note 4, 5)

- 230 470 ns
tr Turn-On Rise Time - 191 392 ns
td(off) Turn-Off Delay Time - 335 680 ns
tf Turn-Off Fall Time - 121 252 ns

IS Maximum Continuous Drain to Source Diode Forward Current - - 235 A
ISM Maximum Pulsed Drain to Source Diode Forward Current - - 940 A
VSD Drain to Source Diode Forward Voltage VGS = 0V, ISD = 75A -  - 1.3 V
trr Reverse Recovery Time VGS = 0V, ISD = 75A

dIF/dt = 100A/μs                        (Note 4)

- 53 - ns
Qrr Reverse Recovery Charge - 77 -  nC

Notes:
1. Repetitive Rating: Pulse width limited by maximum junction temperature
2. L = 0.71mH, IAS = 75A, VDD = 50V, RG = 25Ω, Starting TJ = 25°C

3. ISD ≤ 75A, di/dt ≤ 200A/μs, VDD ≤ BVDSS, Starting TJ = 25°C

4. Pulse Test: Pulse width ≤ 300μs, Duty Cycle ≤ 2%
5. Essentially Independent of Operating Temperature Typical Characteristics
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Typical Performance Characteristics

Figure 1. On-Region Characteristics Figure 2. Transfer Characteristics

Figure 3. On-Resistance Variation vs. Figure 4. Body Diode Forward Voltage
                     Drain Current and Gate Voltage                  Variation vs. Source Current 

                                                                                                               and Temperature

Figure 5. Capacitance Characteristics Figure 6. Gate Charge Characteristics
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Typical Performance Characteristics (Continued)

       Figure 7. Breakdown Voltage Variation                        Figure 8.  On-Resistance Variation  vs.   
                        vs. Temperature                                                      Temperature

        Figure 9. Maximum Safe Operating Area                      Figure 10. Maximum Drain Current 
                                                                                                                                                                     vs. Case Temperature                                

                                        
                                                   Figure 11. Transient Thermal Response Curve 
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 Gate Charge Test Circuit & Waveform

 Resistive Switching Test Circuit & Waveforms

 Unclamped Inductive Switching Test Circuit & Waveforms
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 Peak Diode Recovery dv/dt Test Circuit & Waveforms
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Mechanical Dimensions

TO-3P

Dimensions in Millimeters



1.   This document is provided for reference purposes only so that Mos-tech customers may select the appropriate
       Mos-tech products for their use. Mos-tech neither makes warranties or representations with respect to the
      accuracy or completeness of the information contained in this document nor grants any license to any 
      intellectual property rights or any other rights of Mos-tech or any third party with respect to the information in 
      this document. 
2.    Mos-tech shall have no liability  for damages or infringement of any intellectual property or other rights arising 
      out of the use of any information in this document, including, but not limited to, product data, diagrams, charts, 
      programs, algorithms, and application circuit examples.
3.   You should not use the products or the technology described in this document for the purpose of military
      applications such as the development of weapons of mass destruction or for the purpose of any other military 
      use. When exporting the products or technology described herein, you should follow the applicable export 
      control laws and regulations, and procedures required by such laws and regulations.
4.   All information included in this document such as product data, diagrams, charts, programs, algorithms, and 
      application circuit examples, is current as of the date this document is issued. Such information, however,  is 
      subject to change without any prior notice. Before purchasing or using any Mos-tech products listed in this 
      document, please confirm the latest product information  with a Mos-tech sales office. Also, please pay regular 
      and careful attention to additional and different information to be disclosed by Mos-tech such as that disclosed 
      through our website. (http://www.mtsemi.com )
5.    Mos-tech has used reasonable care in compiling the information included in this document, but Mos-tech 
      assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information 
      included in this document.
6.   When using or otherwise relying on the information in this document, you should evaluate the information in 
      light of the total system before deciding about the applicability of such information to the intended application.
       Mos-tech makes no representations, warranties or guaranties regarding the suitability of its products for any 
      particular application and specifically disclaims any liability arising out of the application and use of the 
      information in this document or Mos-tech products.
7.   With the exception of products specified by Mos-tech as suitable for automobile applications, Mos-tech 
      products are not designed, manufactured or tested for applications or otherwise in systems the failure or 
      malfunction of which may cause a direct threat to human life or create a risk of human injury or which require 
      especially high quality and reliability such as safety systems, or equipment or systems for transportation and 
      traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication 
      transmission. If you are considering the use of our products for such purposes, please contact a Mos-tech 
      sales office beforehand. Mos-tech shall have no liability for damages arising out of the uses set forth above.
8.   Notwithstanding the preceding paragraph, you should not use Mos-tech products for the purposes listed below:
        (1) artificial life support devices or systems
        (2) surgical implantations
        (3) healthcare intervention (e.g., excision, administration of medication, etc.)
        (4) any other purposes that pose a direct threat to human life
       Mos-tech shall have no liability for damages arising out of the uses set forth in the above and purchasers who
      elect to use Mos-tech products in any of the foregoing applications shall indemnify and hold harmless Mos-tech 
      Technology Corp., its affiliated companies and their officers, directors, and employees against any and all 
      damages arising out of such applications. 
9.   You should use the products described herein within the range specified by Mos-tech, especially with respect 
      to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation 
      characteristics, installation and other product characteristics. Mos-tech shall have no liability for malfunctions or 
      damages arising out of the use of Mos-tech products beyond such specified ranges.
10. Although Mos-tech endeavors to improve the quality and reliability of its products, IC products have specific 
      characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use 
      conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and 
      injury or damage caused by fire in the event of the failure of a Mos-tech product, such as safety design for 
      hardware and software including but not limited to redundancy, fire control and malfunction prevention, 
      appropriate treatment for aging degradation or any other applicable measures.  Among others, since the 
      evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
      system manufactured by you.
11. In case Mos-tech products listed in this document are detached from the products to which the Mos-tech 
      products are attached or affixed, the risk of accident such as swallowing by infants and small children is very 
      high. You should implement safety measures so that Mos-tech products may not be easily detached from your 
      products. Mos-techshall have no liability for damages arising out of such detachment.
12. This document may not be reproduced or duplicated, in any form, in  whole or in part, without prior written 
      approval from Mos-tech. 
13. Please contact a Mos-tech sales office if you have any questions regarding the information contained in this
      document, Mos-tech semiconductor products, or if you have any other inquiries.
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1. MOS-TECH Semiconductor Corp. puts the maximum effort into making semiconductor products better 
and more reliable, but there is always the possibility that trouble may occur with them. Trouble with 
semiconductors may lead to personal injury, fire or property damage. 
Remember to give due consideration to safety when making your circuit designs, with appropriate 
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or 
(iii) prevention against any malfunction or mishap.

Keep safety first in your circuit designs! 


