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Features
特性

• High Speed Smooth Switching
开关速度快

• Excellent Qg x RDS(on) (FOM)
优异的品质因数

• Very Low On-Resistance RDS(on)

低导通电阻

• 100% Avalanche Tested
100%通过雪崩测试

• Maximum Junction Temperature of 175℃
最高结温175℃

• AEC-Q101 Qualified
符合 AEC-Q101标准

Applications
应用

• Powertrain Management
动力总成管理

• Solenoid and Motor Drivers
电磁阀和电机驱动器

• Electronic Steering
电子转向

Part Number
型号

VDS[V]
漏极-源极电压

RDSon max[mΩ]
导通电阻

ID[A]
漏极电流

Marking
标记

Package
封装

BMSE013TN4D 40 1.3 200 013TN4D PDFN5x6-8L

40V, 1.3 mohm N-channel standard level MOSFET

40V, 1.3毫欧标准 N-沟道金属氧化物半导体场效应晶体管

Simplified Outline
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Maximum Rated Values
最大额定值

Parameter
参数

Symbol
符号

Conditions
条件

Value
值

Unit
单位

Drain-Source Voltage
漏极-源极电压

VDS TC=25℃ 40
V

Gate-Source Voltage
栅极-源极电压

VGS TC=25℃ ±20

Drain Current
漏极电流

ID TC=25℃ 200

A
Drain Current
漏极电流

ID TC=100℃ 140

Pulsed Drain Current
漏极脉冲电流

ID,pulse tp limited by Tjmax 630

Single Pulse Avalanche Energy
单脉冲雪崩能量

EAS

VGS=10V,
VDD=40V,
RG=25Ω,
L=0.5mH,
TC=25℃

900 mJ

Power Dissipation
常温耗散功率

PD Tc=25℃ 60 W

Maximum Junction Temperature
最高结温

TJ,max 175

℃
Operating Junction Temperature
工作结温

TJ -55…+175

Storage Temperature
储存温度

TSTG -55…+175

Thermal Resistance
热阻

Parameter
参数

Symbol
符号

Max.
最大值

Unit
单位

Thermal Resistance, Junction to Case
结-管壳热阻

Rth(j-c) 2.5 ℃/W

Thermal Resistance, Junction to Ambient, 1inch2 2oz copper plate FR4
结-环境热阻，1 平方英寸 2 盎司铜箔 FR4

Rth(j-a) 50.2 ℃/W
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Electrical Characteristics (TJ = 25℃ unless otherwise specified)
电学特性（TJ = 25℃，除非特别声明）

Parameter
参数

Symbol
符号

Conditions
条件

Value
值 Unit

单位Min.
最小值

Typ.
典型值

Max.
最大值

Static Characteristics
静态特性

Drain-Source Breakdown Voltage
漏极-源极击穿电压

BVDSS VGS=0V, ID=250μA 40 - - V

Zero Gate Voltage Drain Current
栅源短路的漏极电流

IDSS
VDS=40V,
VGS=0V

Tj=25℃ - - 1
μA

Tj=125℃ - - 100
Gate-Source Leakage Current
栅-源漏泄电流

IGSS VGS=±20V, VDS=0V - - ±100 nA

Drain-Source On-State Resistance
漏-源通态电阻

RDS(on) VGS=10V, ID=25A - 0.8 1.3 mΩ

Gate Threshold Voltage
栅-源阈值电压

VGS(th) VDS=VGS, ID=250μA 2.0 2.8 4.0 V

Dynamic Characteristics
动态特性

Input Capacitance
输入电容

Ciss

VGS=0V,
VDS=20V,
f=1MHz

- 8303 -

pF
Output Capacitance
输出电容

Coss - 1844 -

Reverse Transfer Capacitance
反向传输电容

Crss - 85 -

Gate Resistance
栅极电阻

Rg f=1MHz - 3.0 - Ω

Total Gate Charge
栅极总电荷

Qg(tot)

VDS=32V,
ID=25A,
VGS=10V

- 87.6 -

nC
Gate-Source Charge
栅极-源级电荷

Qgs - 23.4 -

Gate-Drain Charge
栅极-漏极电荷

Qgd - 9.5 -
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Switching Characteristics (TJ = 25℃)
开关特性（TJ = 25℃）

Parameter
参数

Symbol
符号

Conditions
条件

Value
值 Unit

单位Min.
最小值

Typ.
典型值

Max.
最大值

MOSFET Characteristics
MOSFET 特性

Turn-On Delay Time
开通延迟时间

td(on)

VDS=20V,
ID=25A,
VGS=10V,
RG=10Ω

- 79 -

ns

Rise Time
上升时间

tr - 162 -

Turn-Off Delay Time
关断延迟时间

td(off) - 26 -

Fall Time
下降时间

tf - 78 -

Source-Drain Diode Characteristics
源极-漏极二极管特性

Forward Voltage
正向电压

VSD
VGS=0V,
IS=25A

- 0.8 1.2 V

Reverse Recovery Time
反向恢复时间

trr
VGS=0V,
IS=25A,
VDS=20V,

di/dt=100A/μs

- 58 - ns

Reverse Recovery Charge
反向恢复电荷

Qrr - 70 - nC
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Characteristics Diagrams
特性曲线

Figure 1. Typical Output Characteristics(Tj=25℃) Figure 2. Typical Output Characteristics(Tj=175℃)

Figure 3. Typical Output Characteristics(Tj=-55℃) Figure 4.Typical Transfer Characteristics

Figure 5. Typical On-Resistance vs. Gate-Source
Voltage

Figure 6. Typical On-Resistance vs. Drain-Source
Current
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Figure 7. Typical On-Resistance vs. Junction
Temperature

Figure 8. Typical Gate Threshold Voltage vs.
Junction Temperature

Figure 9. Typical Drain-Source Breakdown Voltage
vs. Junction Temperature

Figure 10. Typical Source-Drain Diode Forward
Voltage vs. Junction Temperature

Figure 11. Typical Source-Drain Diode Forward
Characteristics

Figure 12. Typical Capacitance Characteristics
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Figure 13. Typical Gate Charge Characteristics Figure 14. Maximum Single Pulse Power
Dissipation

Figure 15. Maximum Current Derating Figure 16. Maximum Power Derating

Figure 17. Forward Biased Safe Operating Area Figure 18. Maximum Transient Thermal
lmpedance
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Test Circuits ＆ Waveforms
测试电路与波形

Switching Time

Figure 1. Switching Time Test Circuit Figure 2. Switching Time Waveform

Source-Drain Diode Recovery

Figure 3. Source-Drain Diode Recovery Test Circuit Figure 4. Source-Drain Diode Recovery Waveform

Unclamped Inductive Load

Figure 5. Unclamped Inductive Load Test Circuit Figure 6. Unclamped Inductive Load Waveform
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PDFN5x6-8L Outline Dimensions
PDFN5x6-8L 外形尺寸

Symbol

Common Dimensions

Millimeters Inches

Min. Max. Min. Max.

A 0.900 1.000 0.035 0.039

A3 0.254REF 0.010REF

D 4.944 5.096 0.195 0.201

E 5.974 6.126 0.235 0.241

D1 3.910 4.110 0.154 0.162

E1 3.375 3.575 0.133 0.141

D2 4.824 4.976 0.190 0.196

E2 5.674 5.826 0.223 0.229

k 1.190 1.390 0.047 0.055

b 0.350 0.450 0.014 0.018

e 1.270TYP 0.050TYP

L 0.559 0.711 0.022 0.028

L1 0.424 0.576 0.017 0.023

H 0.574 0.726 0.023 0.029

θ 10° 12° 10° 12°

Packing
包装

Packing
包装

pcs/reel
个/卷

reel/inner box
卷盘/内盒

inner box/carton
内盒/箱

pcs/carton
个/箱

Reel 卷盘 5000 2 5 50000
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 Warranty Period: Unless otherwise agreed in the COOPERATION AGREEMENT or other WRITTEN

DOCUMENTS, the Warranty Period for products specified in this specification shall be 12 months from the

date of production.

质保期：除双方在合作协议或其他书面文件中另行约定外，本规格书所述产品质保期为自产品产出起

12 个月。

 Our Company is committed to enhancing product quality and stability. This specification serves solely to

delineate technical product details.

本公司致力于提高产品质量与稳定性。本文件之目的，仅在于陈述产品相关技术信息。

 Notwithstanding the Company's reasonable efforts and due diligence, the sensitive nature of the

products and variations in testing environments and systems may result in a certain failure rate, including

potential malfunctions or failures under specific conditions. Consequently, the Company does not

warrant the accuracy of the information contained in this specification, nor the fitness for a particular

purpose or merchantability of the products. The information in this specification shall not be construed as

a guarantee or commitment regarding product functionality, condition, or quality.

尽管本公司已尽合理努力及注意，但由于产品本身敏感特性以及测试环境、系统的差异，存在一定的

故障发生率以及可能在某些情况下出现故障或失效。因此，本公司不承诺本文件中所列信息准确性及

产品适配、适销性。本文件所载信息不应被视为本公司对产品功能、条件或质量的保证与承诺。

 The content contained in this specification shall not be construed as any express, implied, or otherwise

grant and/or license to patents, trademarks, copyrights, or other intellectual property rights owned by

the Company or third parties. The Company's commitments regarding product intellectual property are

strictly limited to the terms expressly stated in SEPARATE WRITTEN AGREEMENTS with Customers.

Reverse-engineering, disassembly, or any form of analysis of the product is strictly prohibited without the

Company's prior written consent.

本文件所载内容，不应视为对本公司或他人所有的专利、商标（标识）及版权等知识产权做出的任何

明示、默示或其他方式的转让及/或许可；本公司对本文件所列产品知识产权的承诺，仅限于与客户

另行达成书面合作约定中示明的内容。未经本公司书面许可，禁止客户对产品进行任何形式的拆解和

逆向工程分析。

 The Company shall not be held liable for any product damage or consequential incidents resulting from

usage beyond the recommended storage conditions, operating parameters, or absolute maximum ratings

(or other explicitly stated limits) specified in this specification. Customers must strictly adhere to the

operational procedures and conditions outlined in the latest version of the specification when utilizing or

testing the product. Customers are responsible for complying with safety standards, including but not

limited to redundant design, fire prevention measures, and fault prevention, to design and maintain a

safe and stable system environment. Customers must verify all functionalities described in this

DISCLAIMER 免责声明
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specification before or during actual application to ensure product suitability, safety (preventing potential

accidents, fires, or public harm etc.), and reliability. It is recommended that Customers consult our

company prior to testing to confirm whether the product information adequately covers the application

requirements.

任何超出本文件中建议存储条件、使用条件及绝对最大额定参数条件（或部分明确值）使用，造成的

产品损坏或连带事故发生，本公司不承担相关责任。当客户在使用产品时，应根据最新版本文件上规

定的操作步骤或示明条件进行使用或测试。客户有责任遵从安全规则（包括冗余设计、防火措施、故

障预防等）设计安全及稳定的系统环境，在实际应用前、或实际应用中验证本文件所述的任何功能，

以确保适用性、安全性（预防可能发生的任何事故、火灾或社会伤害等）及可靠性。建议客户在测试

前可咨询本公司，以验证产品信息是否可以涵盖应用需求。

 This product shall not be used in any equipment or applications requiring higher reliability or quality

standards where failure could result in personal injury, death, or catastrophic events, including but not

limited to nuclear control systems, aircraft/aviation components, combustion control systems, medical

equipment, or other safety-critical applications. Customers must procure genuine products exclusively

through the Company or authorized channels, and utilize them strictly within legally permitted

boundaries and under conditions expressly defined in this specification. The Company disclaims all

liability for losses, damages, or injuries arising from non-compliance with these requirements.

本产品不能且禁止应用在一些需要更高稳定性及质量的特殊设备上，以免导致人员伤亡等意外发生，

包括原子能控制设备，飞机及航空器件，燃烧控制设备，医药设备以及所有安全性设备等。客户应通

过本公司或经本公司授权的渠道购买正品，并应在法律约束范围内及本文件明确条件下合法、合理使

用，否则造成损失与伤害的，本公司概不负责。

 The information presented in this specification constitutes the latest product details compiled and recorded

by our Company with reasonable efforts at the time of publication. To ensure greater accuracy, our

Company reserves the right to make periodic corrections, modifications, and version updates to this

specification without prior notice. Customers should always refer to the latest version when using or

consulting this document.

本文件示明信息，均为发布时本公司尽合理努力整理并记录的产品最新信息。为提供更加准确的信息，

本公司保留对本文件不定期勘误修改及版本更新的权利。客户在使用或参阅时，请使用最新版本。

 This specification is written in both Chinese and English, and in case of any conflict between the Chinese and

English versions, the Chinese version shall prevail.

本文件以中英文双语书就，如有不同之处，以中文内容为准。
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