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DESCRIPTION 

PT2N50IB is a 2A/500V advanced IPM based on Fast- 

Recovery MOSFET technology as a compact inverter 

solution for small power motor drive applications, such 

as fans and pumps. PT2N50IB contains two 

MOSFETs, a half-bridge gate drive HVIC in a compact 

package fully isolated and optimized for thermal 

performance without a head sink. PT2N50IB offers a 

combination of low RDS(on)  Trench MOSFET and the 

industry benchmark half-bridge high voltage, rugged 

driver in a small PQFN package. At only 8x9mm and 

featuring integrated bootstrap functionality, the 

compact footprint of this surface mount package makes 

it suitable for applications that are space-constrained.  
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 FEATURES 

• Integrated gate drivers  

• Suitable for sinusoidal or trapezoidal modulation 

• Low RDS(on)  Trench MOSFET 

• Under-voltage lockout for both channels 

• Matched propagation delay for all channels 

• Optimized dV/dt for loss and EMI trade offs 

• 3.3V input logic compatible 

• Active high HIN and LIN 

• Isolation 1500VRMS m 

 

 

APPLICATIONS 

• Small power AC motor 
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)*!"/PIN DESCRIPTIONS !"# 

/Pin Number 

!"$ 

/Pin Name 

!"%& 

/Pin Description 

1, 4, 7, 32 COM 
IC��-��� 

IC Common Supply Ground 

2 VCC 
l� MOSFET/0S��  

Bias Voltage for IC and Low Side MOSFET Driving  

3 HIN 
K�S���� 

Signal Input for High-Side 

5 LIN 
l�S���� 

Signal Input for Low-Side 

6 N.C 
��� 

N.C 

8, 9, 10 VSS 
������ 

Negative DC–Link Input  

11-19 VO 
��� 

Phase  Output  

20-28 VDD 
������ 

Positive DC–Link Input 

29, 30 VO2 
K� MOSFET/0S������ 

Output for & Bias Voltage Ground for High Side MOSFET Driving 

31 VB 
�K� MOSFET/0S�� 

Bias Voltage for High Side MOSFET Driving 
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 ' 1. !"()*+,-' 

Figure 1. Pin Configuration and Internal Block Diagram 

   
+,+-./0 / INPUT OUTPUT LOGIC TABLE 

 

 

 

Note : * V+ if motor current is flowing into VS, 0 if current is flowing out of VS into the motor winding 

           ** Anti shoot-through protection active (LO, HO are switched off) 
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123456 / RECOMMENDED OPERATING CONDITION .# 

/Symbol 

/0 

/Parameter 

1234 

/Conditions 

567 

/Min 

897 

/Typ 

5:7 

/Max 

;< 

/Unit 

VPN 
-�-� 

Supply Voltage 

��r VDD7 VSS�� 

Applied Between VDD and VSS 
- 300 400 V 

VCC 
 ¡-�-� 

Control Supply Voltage 

��r VCC7 COM�� 

Applied Between VCC and COM 
12 15 16.5 V 

VBS 
K��� 

High-Side Bias Voltage 

��r VB7 VO2�� 

Applied Between VB and VS 
12 15 16.5 V 

VIN(ON) 
��¢`£¤-� 

Input ON Threshold Voltage 
3.0 - VCC V 

VIN(OFF) 
��c¥£¤-� 

Input OFF Threshold Voltage 

��r HIN, LIN7 COM�� 

Applied Between HIN, LIN and 

COM 0 - 0.6 V 

tdead 

¦§�¨�`S©ª«� 

Blanking Time for Preventing 

Arm-Short 

VCC = 13.5 ~ 16.5 V, TJ≤ 150°C 1 - - us 

fPWM 
PWMbc¬, 

PWM Switching Frequency 
TJ≤ 150°C - 15 20 kHz 

 

 
78%9/ELECTRICAL CHARACTERISTICS  
 !"#$%(&' MOSFET()*+,-.) 

/Inverter Part (Each MOSFET Unless Otherwise Specified) 
(TJ= 25°C, VCC= 15 V(®¯P°±) / (TJ= 25°C, VCC= 15 V Unless Otherwise Specified) .# 

/Symbol 

/0 

/Parameter 

1234 

/Conditions 

567 

/Min 

897 

/Typ 

5:7 

/Max 

;< 

/Unit 

BVDSS 

²³-�³´µ-� 

Drain-Source  Break down 

Voltage 

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

IDSS 

¶·³-�²³-� 

Zero Gate Voltage Drain 

Current 

VIN= 0V, VDS= 500 V - 10 - uA 

RDS(on) 

²³-�³¸¹¢`-º 

Static Drain-Source 

On-Resistance 

VCC= 15 V, VIN= 5 V, ID= 1.2 A - 3 3.5 Ω 

VSD 

²³-�³»³¼�½¢`-� 

Drain-Source Diode 

Forward Voltage 

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

tON - 400 - ns 

tOFF - 450 - ns 

trr - 40 - ns 

EON - 12 - uJ 

EOFF 

bc«� 

Switching Times 

VPN= 300 V, VCC = 15 V, ID= 1.2 A 

VIN= 0 V ↔5 V,-i�¾ / Inductive 

Load L= 3 mH, K�7l�MOSFETbc(¿ 2) / High- and Low-Side 

MOSFET Switching(Note 2) - 9 - uJ 

DT 
u�©ª«� 

Built-in Dead Time 
VCC = 13.5 ~ 16.5V, T J≤ 150°C - 300 - nS 

TFIL,IN 
��ÀÁ«�  

Input Filter Time(HIN,LIN)  
VCC = 13.5 ~ 16.5V, T J≤ 150°C - 300 - nS 

RBSOA 

Â½��zÃÄÅª 

Reverse-Bias Safe 

Operating Area 

VPN= 400 V, VCC = 15 V, ID= IDP, 

VDS=BVDSS,TJ= 150°C, K�7l�
MOSFETbc(¿ 3) / High- and 

Low-Side MOSFET Switching (Note 

3) 

ÆHªÇ 

Full Square 
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 /0$%(&' HVIC()*+,-.) 

/Control Part(Each HVIC Unless Otherwise Specified) .# 

/Symbol 

/0 

/Parameter 

1234 

/Conditions 

567 

/Min 

897 

/Typ 

5:7 

/Max 

;< 

/Unit 

IQCC 
VCC¸¹-� 

Quiescent VCC Current 

VCC=15 

V, VIN=0V 

��rVCC7COM�� 

Applied Between VCC 

and COM 

- 180 250 uA 

IQBS 
VBS¸¹-� 

Quiescent VBS Current 

VCC=15 

V, VIN=0V 

��r VB ,VO2 

Applied Between VB, 

VO2 

- 50 85 uA 

UVCCD 

VCCÈ�ÉÊËÌ-Í 

VCC Under voltage Protection 

Detection Level 

7.7 8.6 9.5 V 

UVCCR 

l�È�ÉÊ 

Low-Side Under voltage 

Protection  
VCCÈ�ÉÊ%|-Í 

VCC Under voltage Protection Reset 

Level 

7.2 8.1 9.0 V 

UVBSD 

VBSÈ�ÉÊËÌ-Í 

VBS Under voltage Protection 

Detection Level 

6.6 7.8 9.0 V 

UVBSR 

K�È�ÉÊ 

High-Side Under voltage 

Protection  
VBSÈ�ÉÊ%|-Í 

VBS Under voltage Protection Reset 

Level 

6.0 7.2 8.4 V 

VIH 
¢`£¤-� 

ON Threshold Voltage 

ÎÏK-Í 

Logic High 

Level 

- - 2.5 V 

VIL 
c¥£¤-� 

OFF Threshold Voltage 

ÎÏl-Í 

Logic Low 

Level 

��r VIN7 COM�� 

Applied between IN 

and COM 0.8 - - V 

IN+ 

����-� VIN =5V 

Input Bias Current VIN 

=5V 

- 50 70 uA 

IN- 

����-� VIN =0V 

Input Bias Current VIN 

=0V 

��r VIN7 COM�� 

Applied between IN and COM 

- 0 1 uA 

 ¿/Note: 

1.BVDSSÐ IPMÑÒÓÔH MOSFETS²³7�³�Õ��SLÖ×ØÙÚ-�FÛÜÝgh-i(VPN1Þl"ß¤(àá VPNrâãäåæXçèa BVDSSF 

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.tON7 tOFFéêuë/0 ICSì�íîFïð�Sñ¤ÐrjòóôõæÌç(rjö12Óà)÷ø-ùú7ûüSýþ(ñ¤ÿ!PïX"F 

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.  

 

3. #H MOSFETrbcÄÅ«S$¤-�7-�ÿ1rzÃÄÅª3SOA:S%&uF 

The peak current and voltage of each MOSFET during the switching operation should be included in the safe 

operating area (SOA).          
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!"#$ / REFERENCE FIGURES 1234 / Switching Time  

 ' 2. =>?@AB 

Figure 2. Switching Time Definitions 

 

 5678 / Under Voltage Protection  

 

 ' 3. CDEFGHIJ 

Figure 3.Under Voltage Protection (Low-side) 
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 ' 4. CDEFGKIJ 

Figure 4.Undervoltage Protection (High-side) 
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:;<=>?@A/ PACKAGE OUTLINE (BOTTOM VIEW) 
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:;<=>B@CDEA/ PACKAGE OUTLINE (TOP & SIDE 

VIEW) 

 

 

 



 

  PT2N50IB 

 

PRE1.1 10 May 2017 

 

 

 

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. 
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