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DESCRIPTION 
PT2N50IA is an advanced IPM based on Fast- 

Recovery MOSFET technology as a compact inverter 

solution for small power motor drive applications, such 

as fans and pumps. PT2N50IA contains six MOSFETs, 

three half-bridge gate drive HVICs and three bootstrap 

diodes in a compact package fully isolated and 

optimized for thermal performance. PT2N50IA features 

low electromagnetic interference (EMI) characteristics 

through optimizing switching speed and reducing 

parasitic inductance. 

Since PT2N50IA employs MOSFETs as power 

switches, It provides much more ruggedness and larger 

Safe Operating Area (SOA) than IGBT-based power 

modules. PT2N50IA is the right solution for compact 

and reliable inverter designs where the assembly space 

is constrained. PT2N50IA is packaged in DIP23. 

 

描述 
PT2N50IA基于快恢复 MOSFET技术，为小功率电机驱

动应用（如风扇和水泵）提供紧凑型逆变解决方案。

PT2N50IA由 6个 MOSFET，3个 HVIC和 3个自举二

极管组成，紧凑高绝缘并具有优化的热性能。PT2N50IA

通过优化开关速度和减小寄生电感实现低电磁干扰

（EMI）特性。 

PT2N50IA使用 MOSFET比使用 IGBT更坚固耐用，具

有更大的安全操作区（SOA）。PT2N50IA 内置于电机

的应用和要求紧凑安装的场合。PT5N501A为 DIP23包

装。 

 

 FEATURES 
• 500 V RDS(on)=3.5Ω(Max) MOSFET 3-phase 

inverter including HVICs 

• Three separate open-source pins from low side 

• HVIC for gate driving and under voltage protection 

• Optimized for low electromagnetic interference 

• Isolation voltage rating of 1500 Vrms for 1 min 

• Embedded bootstrap diode in the package 

• Thermal feedback via NTC 

• ROHS compliant 

 

 

 

APPLICATIONS 
• Small power AC motor 

 

 

 

主要特点 
• 内置 6个 500V/3.5Ω(最大) MOSFET和 3个半桥栅

极驱动（HVIC） 

• 3个独立的 MOSFET源极副直流端用于变频器电流

检测的应用 

• HVIC实现驱动和欠压保护功能 

• 完全兼容 3.3V和 5V的 MCU接口，高电平有效 

• 优化并采用了低电磁干扰设计 

• 绝缘级别 1500Vrms/1min                            

• 封装内置自举二极管 

• 内置负温度系数的电阻用于温度检测 

• 符合 ROHS 

                                                      

 
 

应用 
• 小功率电机 
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引脚描述/PIN DESCRIPTIONS 
 

引脚号 

/Pin Number 

引脚名 

/Pin Name 

引脚描述 

/Pin Description 

1 COM 
IC公共电源接地 
IC Common Supply Ground 

2 VB(U) 
U相高端 MOSFET驱动的偏压 
Bias Voltage for U Phase High Side MOSFET Driving 

3 VCC(U) 
U相 IC和低端 MOSFET驱动的偏压 
Bias Voltage for U Phase IC and Low Side MOSFET Driving 

4 IN(UH) 
U相高端的信号输入 
Signal Input for U Phase High-Side 

5 IN(UL) 
U相低端的信号输入 
Signal Input for U Phase Low-Side 

6 N.C 
无连接 
N.C 

7 VB(V) 
V相高端 MOSFET驱动的偏压 
Bias Voltage for V Phase High Side MOSFET Driving 

8 VCC(V) 
V相 IC和低端 MOSFET驱动的偏压 
Bias Voltage for V Phase IC and Low Side MOSFET Driving 

9 IN(VH) 
V相高端的信号输入 
Signal Input for V Phase High-Side 

10 IN(VL) 
V相低端的信号输入 
Signal Input for V Phase Low-Side 

11 VTH 
热敏电阻电压  
NTC Voltage 

12 VB(W) 
W相高端 MOSFET驱动的偏压 
Bias Voltage for W Phase High Side MOSFET Driving 

13 VCC(W) 
W相 IC和低端 MOSFET驱动的偏压 
Bias Voltage for W Phase IC and Low Side MOSFET Driving 

14 IN(WH) 
W相高端的信号输入 
Signal Input for W Phase High-Side 

15 IN(WL) 
W相低端的信号输入 
Signal Input for W Phase Low-Side 

16 N.C 
无连接 
N.C 

17 P 
直流输入正端 
Positive DC–Link Input 

18 U, VS(U) 
高端 MOSFET驱动的 U相偏压接地输出 
Output for U Phase & Bias Voltage Ground for High Side MOSFET Driving 

19 NU 
U相的直流输入负端 
Negative DC–Link Input for U Phase 

20 NV 
V相的直流输入负端 
Negative DC–Link Input for V Phase 

21 V, VS(V) 
高端 MOSFET驱动的 V相偏压接地输出 
Output for V Phase & Bias Voltage Ground for High Side MOSFET Driving 

22 NW 
W相的直流输入负端 
Negative DC–Link Input for W Phase 

23 W, VS(W) 
高端 MOSFET驱动的W相偏压接地输出 
Output for W Phase & Bias Voltage Ground for High Side MOSFET 
Driving 
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图 1. 引脚布局和内部框图（仰视图） 

Figure 1. Pin Configuration and Internal Block Diagram (Bottom View) 

 
 
每个低端 MOSFET的源极端子与 IPM中的电源接地或偏压接地不连接。 
Source Terminal of Each Low-Side MOSFET is Not Connected to Supply Ground or Bias Voltage Ground Inside IPM. 
外部连接应当如图 10所示。 
External Connections Should be Made as Indicated in Figure 9. 
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绝对最大额定值 / ABSOLUTE MAXIMUM RATINGS 
 

逆变器部分(单个MOSFET，除非另有说明)  

/Inverter Part(Each MOSFET®Unless Otherwise Specified) 

符号 
/Symbol 

参数 
/Parameter 

工作条件 
/Conditions 

额定值 
/Rating 

单位 
/Unit 

VPN 
加在 P-N之间的电源电压 
DC Link Input Voltage 

 500 V 

*ID 25 
单个 MOSFET漏极持续电流 
Each MOSFET Drain Current, Continuous 

TC= 25°C 1.2 A 

*ID 80 
单个 MOSFET漏极持续电流 
Each MOSFET Drain Current, Continuous 

TC= 80°C 0.9 A 

*IDP 
单个 MOSFET漏极峰值电流 
Each MOSFET Drain Current, Peak 

TC= 25°C, PW < 100 µs 3.1 A 

*IDRMS 
单个 MOSFET漏极电流有效值 
Each MOSFET Drain Current, RMS 

TC= 80°C, FPWM< 20 KHz 0.6 Arms 

*PD 
最大功耗 
Maximum Power Dissipation 

TC= 25°C, For Each MOSFET 13.4 W 

 

控制部分(单个 HVIC，除非另有说明)  

/ Control Part (Each HVIC Unless Otherwise Specified) 

符号 
/Symbol 

参数 
/Parameter 

工作条件 
/Conditions 

额定值 
/Rating 

单位 
/Unit 

VCC 
控制电源电压 
Control Supply Voltage 

施加在 VCC和 COM之间 
Applied Between VCC and COM 

20 V 

VBS 
高端偏置电压 
High-side Bias Voltage 

施加在 VB和 VS之间 
Applied Between VB and VS 

20 V 

VIN 
输入信号电压 
Input Signal Voltage 

施加在 IN和 COM之间 
Applied Between IN and COM 

- 0.3~ 
VCC+ 0.3 

V 

 

自举二极管部分(单个二极管，除非另有说明)  

/ Bootstrap Diode Part (Each Bootstrap Diode Unless Otherwise Specified) 

符号 
/Symbol 

参数 
/Parameter 

工作条件 
/Conditions 

额定值 
/Rating 

单位 
/Unit 

VRRMB 
最大重复反向电压 
Maximum Repetitive Reverse 
Voltage 

 500 V 

* IFB 
正向电流 
Forward Current 

TC= 25°C 0.5 A 

* IFPB 
正向电流（峰值） 
Forward Current (Peak) 

TC= 25°C, Under 1ms Pulse Width 1.5 A 

 

热阻  

/ Thermal Resistance 

符号 
/Symbol 

参数/Parameter 
工作条件 

/Conditions 
额定值 
/Rating 

单位 
/Unit 

RθJC 
节点-壳体热阻 
Junction to Case Thermal 
Resistance 

逆变器工作条件下的单个MOSFET（注 1） 
Each MOSFET under Inverter Operating 
Condition (Note 1) 

9.3 °C /W 
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整个系统  

/ Total System 

符号 
/Symbol 

参数 
/Parameter 

工作条件 
/Conditions 

额定值 
/Rating 

单位 
/Unit 

TJ 
工作结温 
Operating Junction Temperature 

 -40 ~ 150 °C 

TSTG 
存储温度 
Storage Temperature 

 -40 ~ 125 °C 

VISO 
绝缘电压 
Isolation Voltage 

60Hz，正弦波，1分钟，连接基板到引脚 
60 Hz, Sinusoidal, 1 minute, Connection 
Pins to Heatsink 

1500 Vrms 

注 / Note:  
1.关于壳体温度（TC）的测量点，参见图 4。 / For the Measurement Point of Case Temperature TC, Please refer to Figure 
4. 
2. 标记“*”的为计算值或设计因素。 / Marking “ * “ Is Calculation Value or Design Factor 
 

推荐工作条件 / RECOMMENDED OPERATING CONDITION 
符号 

/Symbol 
参数 

/Parameter 
工作条件 

/Conditions 
最小值 
/Min 

典型值 
/Typ 

最大值 
/Max 

单位 
/Unit 

VPN 
电源电压 
Supply Voltage 

施加在 P和 N之间 
Applied Between P and N 

- 300 400 V 

VCC 
控制电源电压 
Control Supply Voltage 

施加在 VCC和 COM之间 
Applied Between VCC and COM 

13.5 15 16.5 V 

VBS 
高端偏压 
High-Side Bias Voltage 

施加在 VB和 VS之间 
Applied Between VB and VS 

13.5 15 16.5 V 

VIN(ON) 
输入导通阈值电压 
Input ON Threshold Voltage 

3.0 - VCC V 

VIN(OFF) 
输入关断阈值电压 
Input OFF Threshold Voltage 

施加在 VIN和 COM之间 
Applied Between IN and COM 

0 - 0.6 V 

tdead 
防止桥臂直通的死区时间 
Blanking Time for Preventing 
Arm-Short 

VCC=VBS= 13.5 ~ 16.5 V, TJ≤ 
150°C 

1 - - us 

fPWM 
PWM开关频率 
PWM Switching Frequency 

TJ≤ 150°C - 15 - kHz 

 
 

电气特性/ELECTRICAL CHARACTERISTICS  
 

逆变器部分(单个MOSFET，除非另有说明) 

/Inverter Part (Each MOSFET Unless Otherwise Specified) 

(TJ= 25°C, VCC=VBS= 15 V，除非另有说明) / (TJ= 25°C, VCC=VBS= 15 V Unless Otherwise Specified) 

符号 
/Symbol 

参数 
/Parameter 

工作条件 
/Conditions 

最小值 
/Min 

典型值 
/Typ 

最大值 
/Max 

单位 
/Unit 

BVDSS 
漏极-源极击穿电压 
Drain-Source  Break 
down Voltage 

VIN= 0V, ID = 1 mA (Note 1) 500 - - V 

IDSS 
零栅极电压漏极电流 
Zero Gate Voltage Drain 
Current 

VIN= 0V, VDS= 500 V - - 1 mA 

RDS(on) 
漏极-源极静态导通电阻 
Static Drain-Source 
On-Resistance 

VCC= VBS= 15 V, VIN= 5 V, ID= 1.2 A - 2.5 3.5 Ω 

VSD 

漏极-源极二极管正向导
通电压 
Drain-Source Diode 
Forward Voltage 

VCC= VBS= 15 V, VIN= 0 V, ID= -1.2 A - 0.8 1.2 V 

tON - 400 - ns 
tOFF - 550 - ns 
trr 

开关时间 
Switching Times 

VPN= 300 V, VCC= VBS= 15 V, ID= 1.2 A 
VIN= 0 V ↔5 V,电感负载 / Inductive 
Load L= 3 mH, 高端和低端 MOSFET - 50 - ns 
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EON - 15 - uJ 
EOFF 

开关(注 2) / High- and Low-Side 
MOSFET Switching(Note 2) - 1.5 - uJ 

RBSOA 
反向偏压安全工作区 
Reverse-Bias Safe 
Operating Area 

VPN= 400 V, VCC= VBS= 15 V, ID= IDP, 
VDS=BVDSS,TJ= 150°C, 高端和低端
MOSFET开关(注 3) / High- and 
Low-Side MOSFET Switching (Note 
3) 

整个区域 
Full Square 

 

 

控制部分(单个 HVIC，除非另有说明) 

/Control Part(Each HVIC Unless Otherwise Specified) 

符号 
/Symbol 

参数 
/Parameter 

工作条件 
/Conditions 

最小值 
/Min 

典型值 
/Typ 

最大值 
/Max 

单位 
/Unit 

IQCC 
VCC静态电流 
Quiescent VCC Current 

VCC=15 V, 
VIN=0V 

施加在 VCC和 COM之间 
Applied Between VCCand 
COM 

- 220 300 uA 

IQBS 
VBS静态电流 
Quiescent VBS Current 

VBS=15 V, 
VIN=0V 

施加在 VB(U)-U, VB(V)-V, 
VB(W)-W 
Applied Between 
VB(U)-U, VB(V)-V, VB(W)-W 

- 55 100 uA 

UVCCD 
VCC欠压保护检测电平 
VCC Under voltage Protection 
Detection Level 

7.4 8.0 9.4 V 

UVCCR 

低端欠压保护 
Low-Side Under voltage 
Protection  VCC欠压保护复位电平 

VCC Under voltage Protection Reset 
Level 

8.0 8.9 9.8 V 

UVBSD 
VBS欠压保护检测电平 
VBS Under voltage Protection 
Detection Level 

7.4 8.0 9.4 V 

UVBSR 

高端欠压保护 
High-Side Under voltage 
Protection  VBS欠压保护复位电平 

VBS Under voltage Protection Reset 
Level 

8.0 8.9 9.8 V 

VIH 
导通阈值电压 
ON Threshold Voltage 

逻辑高电平 
Logic High 
Level 

- - 2.9 V 

VIL 
关断阈值电压 
OFF Threshold Voltage 

逻辑低电平 
Logic Low 
Level 

施加在 VIN和 COM
之间 
Applied between IN 
and COM 0.8 - - V 

 

自举二极管部分(单个二极管，除非另有说明) 

/Bootstrap Diode Part(Each Bootstrap Diode Unless Otherwise Specified) 

符号 
/Symbol 

参数 
/Parameter 

工作条件 
/Conditions 

最小值 
/Min 

典型值 
/Typ 

最大值 
/Max 

单位 
/Unit 

VFB 
正向电压 
Forward Voltage 

IF= 0.1 A, TC= 25°C (注 5) 
IF= 0.1 A, TC= 25°C (Note 5) 

- 4.5 - V 

trrB 
反向恢复时间 
Reverse Recovery 
Time 

IF= 0.1 A, TC= 25°C - 80 - ns 

 

内部 NTC(负温度系数)电阻参数 

/Internal NTC Thermistor Characteristic 

符号 
/Symbol 

参数 
/Parameter 

工作条件 
/Conditions 

最小值 
/Min 

典型值 
/Typ 

最大值 
/Max 

单位 
/Unit 

R25 
电阻 
Resistor 

TC= 25°C , ±5% tolerance - 47 - KΩ 

R125 
电阻 
Resistor 

TC= 125°C, TC= 25°C (注 6) 
TC= 125°C, TC= 125°C (Note 6) 

- 1.34 - KΩ 

B 
B常数 (25-50°C) 
B-constant (25-50°C) 

±2% tolerance - 4050 - K 
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注/Note: 
1.BVDSS是 IPM产品中单个 MOSFET的漏极和源极端子之间的绝对最大额定电压。考虑到寄生电感，VPN应远低于该值，
因此 VPN在任何情况下不得超过 BVDSS。 
BVDSS is the Absolute Maximum Voltage Rating Between Drain and Source Terminal of Each MOSFET Inside IPM. 
VPN Should be Sufficiently Less Than This Value Considering the Effect of the Stray Inductance so that VDS Should Not 
Exceed BVDSS in Any Case. 

 
2.tON和 tOFF包括内部驱动 IC的传输延迟。所列出的数值是在实验室条件下测得，在实际应用中因为印刷电路板和布线的
差异，数值也会有所不同。请参阅图 6介绍的开关时间定义，以及图 7中的开关测试电路。 
tON and tOFF Include the Propagation Delay Time of the Internal Drive IC. Listed Values are Measured at the Laboratory 
Test Condition, and They Can be Different According to the Field Applications Due to the Effect of Different Printed 
Circuit Boards and Wirings. Please see Figure 6 for the Switching Time Definition with the Switching Test Circuit of 
Figure 7. 

 
3. 每个 MOSFET在开关工作时的峰值电流和电压也应在安全工作区（SOA）的范围内。请参阅图 7的 RBSOA测试电路，
它与开关测试电路相同。 
The peak current and voltage of each MOSFET during the switching operation should be included in the safe 
operating area (SOA). Please see Figure 7 for the RBSOA test circuit that is same as the switching test circuit. 
 

4. VTH 只能用于模块的温度检测，但不能自动关闭 MOSFETs。    
    VTH  is only for sensing temperature of module and cannot shutdown MOSFETs automatically.  
 
5. 内置自举二极管其阻抗特性约为 30 Ω。 

Built in bootstrap diode includes around 30 Ω resistance characteristic.  
 
6. 内置 NTC电阻阻值参数请参阅图 2、3。 

Internal NTC  – Thermistor Characteristics, Please refer to Figure 2、3. 
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特性描述與說明 / FUNCTION DESCRIPTION 

 

內置 NTC電阻 / Internal NTC Thermistor   

 
图 2. R-T 表 

Figure 2. R-T Table 
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图 3. V TH  vs T TH ，V TH 通过 7.5 KΩ (1%, 100ppm)的电阻上拉至 15V 的 V CC ，推荐电压波动为 1% 

Figure 3. V TH  vs T TH  with V TH  pin pulled up to V CC  with a 7.5KΩ (1%, 100ppm) resistor. 

A 15V, 1% variation in V CC  is assumed. 

 

MCU接口和自举电路 / MCU Interface and Bootstrap Circuit  

 

 

 
图 4. 推荐的MCU接口和自举电路及其参数 

Figure 4. Recommended MCU Interface and Bootstrap Circuit with Parameters 

 
1. 自举电路的参数取决于 PWM算法。上述为开关频率 15K时的参数的典型例子。 

Parameters for Bootstrap Circuit Elements are Dependent on PWM Algorithm. For 15 kHz of Switching Frequency, 
Typical Example of Parameters is Shown Above.  

2. IPM产品和 MCU（虚线显示部分）的每个输入端的 RC耦合（R5和 C5）和 C4，可用于防止由浪涌噪声产生的错误信
号。 
RC coupling (R5and C5) and C4at Each Input of IPM and Mcu (Indicated as Dotted Lines) May be Used to Prevent 
Improper Signal Due to Surge Noise.  

3. 印刷电路板图形中的粗线应尽量短且粗，以减小电路中的寄生电感，从而导致浪涌电压的降低。旁路电容 C1，C2和
C3应具有良好的高频特性，以吸收高频纹波电流。 
Bold lines should be short and thick in PCB pattern to have small stray inductance of circuit, which results in the 
reduction of surge voltage. Bypass capacitors such as C1, C2and C3Should Have Good High-Frequency 
characteristics to Absorb High-Frequency Ripple Current. 

 

 

 

 

 

 

 

HIN LIN Output Note 

0 0 Z Both FRFET Off 

0 1 0 Low side FRFET On 

1 0 VDC High side FRFET On 

1 1 Forbidden Shoot through 

Open Open Z Same as (0,0) 
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PM封装和散热 / Package and heatsink of IPM 

 
图 5. 壳体温度测量 

Figure 5. Case Temperature Measurement 

 
将热电偶贴在 IPM封装（如果应用到，放在 IPM封装和散热器中间）的散热片的顶部，以获得正确的温度测量数值。 
Attach the thermocouple on top of the heatsink-side of IPM (between IPM and heatsink if applied) to get the correct 
temperature measurement. 
 

 

开关时间 / Switching Time  

 
图 6. 开关时间定义 

Figure 6. Switching Time Definitions 

 

 
图 7. 开关和 RBSOA（单脉冲）测试电路（低端） 

Figure 7. Switching and RBSOA (Single-pulse) Test Circuit (Low-side) 
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欠压保护 / Under Voltage Protection  

 

 
图 8. 欠压保护（低端） 

Figure 8.Under Voltage Protection (Low-side) 

 

 

 
图 9. 欠压保护（高端） 

Figure 9.Undervoltage Protection (High-side) 
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应用电路实例 / Example of Application Circuit 

 
图 10. 应用电路实例 

Figure 10. Example of Application Circuit 

 
1. 关于引脚的位置请参阅图 1。 

About Pin Position, Refer to Figure 1. 
2. IPM产品和 MCU的每个输入端的 RC耦合（R5和 C5，R4和 C6）和 C4，能有效地防止由浪涌噪声产生的错误的输入
信号。 

RC Coupling (R5and C5, R4and C6) and C4at Each Input of IPMMcu are Useful to Prevent Improper Input Signal 
Caused by Surge Noise. 
3. 由于位于 COM和低端 MOSFET的源极端子之间，R3的压降会影响低端的开关性能和自举特性。为此稳态情况下的
R3的压降应小于 1V。 

The voltage Drop Across R3Affects the Low Side Switching Performance and the Bootstrap Characteristics Since it is 
Placed Between COM and the Source Terminal of the Low Side MOSFET. For this Reason, the Voltage Drop Across 
R3Should Be Less Than 1 V in the Steady-State. 

4. 为避免浪涌电压和 HVIC故障，接地线和输出端子之间的接线应短且粗。 
Ground Wires and Output Terminals, Should Be Thick and Short in Order to Avoid Surge Voltage and Malfunction of 

HVIC.  
5. 所有的滤波电容器应紧密连接到 IPM产品，他们应当具有能够很好的阻挡高频纹波电流的特性。 

All the Filter Capacitors Should Be Connected Close to Motion SPM, and They Should Have Good Characteristics for 
Rejecting High-Frequency Ripple Current. 
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轮廓封装详图/DETAILED PACKAGE OUTLINE DRAWINGS 
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IMPORTANT NOTICE 
Princeton Technology Corporation (PTC) reserves the right to make corrections, modifications, enhancements, 

improvements, and other changes to its products and to discontinue any product without notice at any time. 

PTC cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a PTC product. No 

circuit patent licenses are implied. 

 

Princeton Technology Corp. 

2F, 233-1, Baociao Road, 

Sindian Dist., New Taipei City 23145, Taiwan 

Tel: 886-2-66296288 

Fax: 886-2-29174598 

http://www.princeton.com.tw 

 
 


