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⚫ 500V half-bridge including high voltage gate drivers 

⚫ Works with 3.3V/5V MCU, Active-High interface 

⚫ Integrated bootstrap functionality  

⚫ HVIC for Under-voltage Protection 

⚫ HVIC Temperature-Sensing Built-In for temperature 

Monitoring 

 

 

  

 

 

 

 

⚫ Description  

 

 

 

 

 

  

 

 

⚫ Features  

 

 

 

 

 

 

 

 

⚫ Applications  

 

 

 

 

 

 

 

 

 

 

 

Part Package Marking QTY(PCS) Packing method 

WPM5DT502SU SOICW16-12 WPM5DT502SU 1500 Tube 

 

 

 

⚫ Energy efficient fans 

⚫ Pumps 

⚫ High speed hair dryer 

 

SOICW16-12 

500V 5A half-bridge Integrated Power Modules

WPM5DT502SU  is  half-bridge  Modules  (IPM)

designed  for  advanced  appliance  motor  drive 
applications  such  as  energy  efficient  fans  and 
pumps.These modules Integrated 2 MOSFET and 
1 high voltage gate driver in a familiar package.
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⚫  

 
 

 

Pin Number Pin Name Description 

1 PGND Source for low side MOSFET 

2 VS High Side Floating Offset Voltage 

3 P DC Bus Voltage Positive 

4 VB High Side Floating Supply Voltage 

5 VCC Power supply for low side 

6 HIN Logic Input for High Side Gate Driver 

7 LIN Logic Input for Low Side Gate Driver 

8 VTS Temperature-sensing Voltage Output 

9 NC No Connected 

10 COM Logic Ground 

11 NC No Connected 
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Module Pin-Out Description
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⚫ Absolute Maximum Ratings（TC=25℃ unless otherwise specified） 

Inverter Part   

Parameter Symbol Condition Ratings Unit 

Drain-Source Voltage of Each MOSFET VDSS - 500 V 

Each MOSFET Current, Continuous ID Tc=25℃ (Silicon limit) 5 A 

Each MOSFET Current, Peak  IDP Tc=25℃ Pulse width less than 100us 7.1 A 

Maximum Power Dissipation PD Tc=25℃ For Each MOSFET 13.7 W 

 

Control Part   

Parameter Symbol Condition Ratings Unit 

Control Supply Voltage VCC Applied between VCC - COM 20 V 

High-side Bias Voltage VBS Tc=25℃ (Silicon limit) 20 V 

Input Signal Voltage  VIN Tc=25℃ Pulse width less than 100us -0.3~VCC+0.3 V 

 

Bootstrap Diode Part   

Parameter Symbol Condition Ratings Unit 

Bootstrap Diode Reverse Voltage VRRMB - 500 V 

 

System   

Parameter Symbol Condition Ratings Unit 

Operating Junction Temperature  Tj - -20~+150 ℃ 

Storage temperature TSTG - -20~+125 ℃ 

 

Thermal Resistance 

Parameter Symbol Condition Ratings Unit 

Junction to Case Thermal Resistance Rth(j-c) For Each MOSFET 9.1 K/W 

 

⚫ Recommended Operating Conditions（TC=25℃） 

 

Parameter Symbol Condition Min. Typ. Max. Unit 

Power Supply Voltage VPN Applied between P – N - 300 400 V 

Control Supply Voltage VCC Applied between VCC – COM 13.5 15.0 16.5 V 

High side Supply Voltage VBS Applied between VB – VS 13.5 15.0 16.5 V 

Dead time tdead For each input signal 1 - - μs 

PWM input frequency fPWM VCC = VBS = 13.5~16.5  - 25 - kHz 
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⚫ Electrical Characteristics （TC=25℃） 

Inverter Part 

Parameter Symbol Condition Min. Typ. Max. Unit 

Drain-Source Breakdown Voltage  BVDSS  VIN = 0V , ID =250uA (NOTE 2) 500 - - V 

Zero Gate Voltage Drain Current IDSS  VIN = 0V , VDS = 500V - - 10 μA 

Drain-Source Diode Forward Voltage VSD VCC = VBS= 15V,VIN = 0V,ID = -5A - - 1.4 V 

Drain-Source Turn-On Resistance RDSON VCC = VBS= 15V,VIN = 5V,ID = 2.5A - 1.7 2.0 Ω 

Switching time 

ton 

  

  

 

- 780 - ns 

toff  - 600 - ns 

trr - 130 - ns 

Eon  - 230 - μJ 

Eoff  - 15 - μJ 

NOTE 2: 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. 

NOTE 3: tON and tOFF include the internal transmission delay time of the driver IC.  Please refer to Figure 1 for details. 

Unit  

Figure 1: Switching Time Definition 

Control Part 

Parameter Symbol Condition Min. Typ. Max. Unit 

VCC Quiescent Current IQCC  VCC = 15V ,VIN = 0V - 270 400 μA 

VBS Quiescent Current IQBS   VBS = 15V ,VIN = 0V - 75 160 μA 

Input current IIN VIN = 5V - 10 - μA 

Low-side under-voltage protection(UV) 
UVCCD Detection level  8.0 8.8 9.6 V 

UVCCR Reset level  8.4 9.2 10.0 V 

High-side under-voltage protection(UV) 
UVBSD Detection level  8.0 8.8 9.6 V 

UVBSR Reset level  8.4 9.2 10.0 V 

Turn on threshold voltage VIH 
Applied between VIN - COM  

- - 3.0 V 

Turn off threshold voltage VIL 1.5 - - V 

Temperature output VTS  
THVIC = 25°C 0.64 0.89 1.14 V 

THVIC = 100°C 2.00 2.26 2.51 V 

WPM5DT502SU–Rev1.3

VD = 300V, VCC = VBS = 15V ,

ID =5A , VIN = 0V—5V, Inductive Load 

(NOTE 3)

500V 5A half-bridge  Integrated  Power  Modules
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Parameter Symbol Condition Min. Typ. Max. Unit 

Forward Voltage VFB IF = 10mA , TC = 25℃ - 3.0 - V 

Bootstrap emulator on resistance RBSD VCC = 15V, TC = 25℃ - 240 - Ω 

 

Uni 

t

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: VTS output voltage curve
NOTE:VVTS(mV)=18.2xTHVIC+435±250
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⚫  

Bootstrap Diode Part 

 

HIN LIN HO LO Note 

1 0 1 0 High Side MOS open,Low Side MOS close 

0 1 0 1 High Side MOS close,Low Side MOS open 

0 0 0 0 High Side MOS close,Low Side MOS close 

1 1 0 0 High Side MOS close,Low Side MOS close 

 

Timing diagram of protection function 

[Under-Voltage Protection] Low-side 

 
Figure 3: Timing diagram of under-voltage protection (Low-side) 

[Under-Voltage Protection] High-side 

 

Figure 4: Timing diagram of under-voltage protection (High-side) 

 

WPM5DT502SU–Rev1.3

500V 5A half-bridge  Integrated  Power  Modules

Application Guide



 

 
 

 

 

WPM5DT502SU 
  
 
 
 

    www.way-on.com 

 
7 

Figure 5: Application Circuit 

⚫ Example of Application Circuit  

  

 

 

Notes： 

1、To avoid input signal oscillation, the wiring of each input should be as short as possible, and the use 

of RC filters (R2, C2) on each input signal is recommended. The filters should be with a time constant of 

about 100 ns and placed as close as possible to the IPM input pins. 

2、The use of a bypass capacitor CD2 (aluminum or tantalum) can reduce the transient circuit demand 

on the power supply. The recommended value of CD2 is range of 10uf or more. Also, to reduce any high-

frequency switching noise distributed on the power lines, a decoupling capacitor C3 (100 to 220nF, with 

low ESR and low ESL) should be placed as close as possible to the VCC pin and in parallel with the 

bypass capacitor. 

3、The decoupling capacitor C4 (from 100 to 220nF, ceramic with low ESR and low ESL), in parallel with 

each CD1, filters high-frequency disturbance. The recommended value of CD1 is between 2.2uF and 

47uF. CD1 and C4 should be placed as close as possible to the SW and BST pins. Bootstrap negative 

electrodes should be connected to SW terminals directly and separated from the main output wires. 

4、To avoid overvoltage on the VCC pin, a Zener diode (DZ2) can be used. Similarly, on the BST pin, a 

Zener diode (DZ1) can be placed in parallel with each CD1. 

5、Low-inductance shunt resistors Rcs to be used for phase leg current sensing. 

6、In order to avoid malfunctions, the wiring on vs pins, the shunt resistor and PGND should be as short 

as possible. 

7、The connection of SGND to PGND on one point only (close to the shunt resistor terminal) can reduce 

the impact of power ground fluctuation. 
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⚫  

UNIT:mm 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Contact Information 

No.1001, Shiwan(7) Road, Pudong District, Shanghai, P.R.China.201207 

Tel: 86-21-50310888  Fax: 86-21-50757680  Email: market@way-on.com 

WAYON website: http://www.way-on.com 

For additional information, please contact your local Sales Representative. 

® is registered trademark of Wayon Corporation. 
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Package Outlines
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Product Specification Statement

1.The product specification aims to provide users with a reference regarding various product parameters, 
performance, and usage. It presents certain aspects of the product's performance in graphical form and is 
intended  solely  for  users  to  select  product  and make  product  comparisons, enabling  users  to  better 
understand  and  evaluate  the  characteristics  and  advantages  of  the  product. It  does  not  constitute  any 
commitment, warranty, or guarantee.

2.The product parameters described in the product specification are numerical values, characteristics, and 
functions  obtained  through actual  testing or  theoretical  calculations  of  the product  in  an independent  or 
ideal state. Due to the complexity of product applications and variations in test conditions and equipment, 
there  may  be  slight  fluctuations  in  parameter  test  values. WAYON  shall  not  guarantee  that  the  actual 
performance of the product when installed in the customer's system or equipment will be entirely consistent 
with  the  product  specification, especially  concerning  dynamic  parameters. It  is  recommended 
that users consult with professionals for product selection and system design. Users should also thoroughly 
validate  and  assess  whether  the  actual parameters  and  performance  when  installed  in  their 
respective  systems  or  equipment  meet  their  requirements  or  expectations. Additionally, users  should 
exercise caution in verifying product compatibility issues, and WAYON assumes no responsibility for the 
application of the product.

3.WAYON strives to provide accurate and up-to-date information to the best of our ability. However, due to 
technical, human, or other reasons, WAYON cannot guarantee that the information provided in the product 
specification  is  entirely  accurate  and  error-free. WAYON  shall  not  be  held  responsible  for  any 
losses or damages resulting from the use or reliance on any information in these product specifications. 
WAYON  reserves  the  right  to  revise  or  update  the  product  specification  and  the  products  at  any  time 
without prior notice, and the user's continued use of the product specification is considered an acceptance 
of these revisions and updates. Prior to purchasing and using the product, users should verify the above 
information  with  WAYON  to  ensure  that  the  product  specification  is  the  most  current, effective, and 
complete. If users are particularly concerned about product parameters, please consult WAYON in detail 
or request relevant product test reports. Any data not explicitly mentioned in the product specification shall 
be subject to separate agreement.

4.Users are advised to pay attention to the parameter limit values specified in the product specification and 
maintain a certain margin in design or application to ensure that the product does not exceed the parameter 
limit  values  defined  in  the  product  specification. This  precaution  should  be  taken  to  avoid 
exceeding  one  or  more  of  the  limit  values, which  may  result  in  permanent  irreversible  damage  to  the 
product, ultimately affecting the quality and reliability of the system or equipment.

5.The  design  of  the  product  is  intended  to  meet  civilian  needs  and  is  not  guaranteed  for  use  in  harsh 
environments  or  precision  equipment. It  is  not  recommended for  use  in  systems  or  equipment  such  as 
medical devices, aircraft, nuclear power, and similar systems, where failures in these systems or equipment 
could  reasonably  be  expected  to  result  in  personal  injury. WAYON  shall  assume  no 
responsibility for any consequences resulting from such usage.

6.Users should also comply with relevant laws, regulations, policies, and standards when using the product 
specification. Users  are  responsible  for  the  risks  and  liabilities  arising  from  the  use  of  the  product 
specification and must ensure that it is not used for illegal purposes. Additionally, users should respect the 
intellectual property rights related to the product specification and refrain from infringing upon any third- 
party legal rights. WAYON shall assume no responsibility for any disputes or controversies arising from the 
above-mentioned issues in any form.
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