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FEATURES
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Built-in six 6A/600V fast recovery power MOSFET 2
Built-in high-voltage gate driver circuit (HVIC)
Built-in undervoltage protection

Built-in bootstrap diode

Fully compatible with 3.3V and 5V MCU
interfaces, active-high logic

Temperature sensing function

Three independent negative DC terminals for
inverter current sensing applications
Low-EMI optimized design

Insulation rating: 1500Vrms/min

MECHANICAL PROPERTIES

*

*

Package: SOP23

Encapsulation material: UL flammability
classification rating 94V-0

Pins: Dark tin-plated leads; solderability standard

MIL-STD-202, Method 208
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SOP23

APPLICATIONS

Indoor and outdoor air conditioners
Refrigerator compressors

Exhaust fans

Air purifiers

Dishwasher pumps

Copyright © MetaWells Co., Ltd. All rights reserved Rev.1.0
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ORDERING INFORMATION
ORDER NUMBER Marking ID Package Description
PM56005A-60P g)ﬂgiﬁgfﬁ SOP-23 ;I:(I):gz;\bz;ee RoHS compliant in Tube,

MARKING INFORMATION

Marking Package Definition
Product code : PM56005A,
gmiﬁgiﬁ SOP-23 Voltage/Package code : 60P
Y : Year code M : Month code D : Day code NN: Serial Number

FUNCTION BLOCK DIAGRAM
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PIN CONFIGURATION
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Terminal
Description
Pin No. Name
1 COM Common ground
2 Vsu U-phase high-side floating power supply voltage
3 Vceou U-phase high and low drive power supply voltage
4 INuH U-phase high-side signal input
5 INuL U-phase low-side signal input
6 NC No connection
7 Vev V-phase high-side floating power supply voltage
8 Vecev V-phase high and low drive power supply voltage
9 INvH V-phase high side signal input
10 INwL V-phase low-side signal input
11 VTH Thermistor output
12 Vaw W-phase high-side floating power supply voltage
13 Veew W-phase high and low drive power supply voltage
14 INwH W-phase high-side signal input
15 INwL W-phase low-side signal input
16 NC No connection
17 P DC positive terminal
18 U, Vsu U-phase output and high-side floating ground
19 NU U-phase DC negative terminal
20 NV V-phase DC negative terminal
21 V, Vsv W-phase DC negative terminal
22 NW W phase DC negative terminal
23 W, Vsw W-phase output and high-side floating ground for W-phase drive

Copyright © MetaWells Co., Ltd. All rights reserved Rev.1.0 4
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TYPICAL APPLICATION CIRCUIT

2

cac | voe

[
W
I
I

il

MCU

-

¢ | com Lo I:Jl}

%

[

Al

1Y

LIN vs
L com Lo H%};

= =

R3

2
p—
n||—4>—:
o —

Note:

(1)The connection of each input pin should be as short as possible to prevent malfunctions. Additionally, an RC filter circuit can be added at
the input to suppress surge noise caused by unintended signals.

(2)External capacitors should be placed as close as possible to the IPM pins.

(3)To prevent surge damage, in addition to the filter capacitor, it is recommended to add a high-frequency, non-inductive smoothing capacitor
between PN. The capacitor connection should also be kept as short as possible.

(4)1t is recommended to add a filter capacitor at the VCC input, with a capacitance of at least seven times that of the bootstrap capacitor C1.

(5)A high-frequency capacitor is recommended for the bootstrap capacitor C1 to effectively absorb high-frequency ripple currents. Its
capacitance should be greater than 2.2uF.

(6)The connection between the current-limiting resistor R4 and the IPM should be as short as possible to prevent excessive surge voltage
due to connection inductance.

(7)Pin 11 is the NTC output pin, and it is recommended to connect a 7.5 kQ pull-up resistor to VCC.

Copyright © MetaWells Co., Ltd. All rights reserved Rev.1.0 5
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ABSOLUTE MAXIMUM RATINGS
Ta = 25°C unless otherwise specified
Symbol Parameter Rating Unit
Ven Applied to P-N Power Voltage 600 \%
Ip2s Continuous Drain Current per MOSFET (Tc = 25°C) 3.6 A
Ipso Continuous Drain Current per MOSFET (Tc = 80°C) 24 A
o Peak Drain Current of a Single MOSFET, Pulse Width of Less 6 A
Than 100pus at Tc = 25°C
Vce Control Supply Voltage 20 \%
Vs High-Side Control Voltage 20 Vv
ViN Input Signal Voltage -0.3~Vce+0.3 \Y
Viso gsgLa;g%g/c;itsggs::g;zsﬁjEe Wave, AC, 1 Minute, from 1500 Vime
THERMAL CHARACYERISTICS
Symbol Parameter Rating Unit
Po Maximum Power Dissipation (Tc = 25°C) 83 w
Reuc Thermal Resistance, Junction to Case 8.5 °C/IW
Tc Operating Case Temperature Range -40~ +125 °C
Ty Operating Junction Temperature Range -40~ +150 °C
Tste Storage Temperature Range -40 ~ +125 °C
RECOMMENDED OPERATING CONDITIONS
Ta = 25°C unless otherwise specified
Values
Symbol Parameter Unit
Min Typ Max
VpN Power Supply Voltage - 360 480 \Y
Vece Control Supply Voltage 13.5 15 16.5 Vv
VBs High-Side Control Voltage 13.5 15 16.5 Vv
VIN (oN, Input Turn-On Threshold Voltage 3 - Vee \%
VIN (OFF, Input Turn-Off Threshold Voltage 0 - 0.8 \Y
Tocao Deatj Time_to Prevent Short-CirctJit in Bridge Arm 10 ) ) us
Vece = Ves = 13.5~16.5V, T, £150°C
fewm PWM Switching Frequency, Ty< 150°C - 15 - kHz
Copyright © MetaWells Co., Ltd. All rights reserved Rev.1.0 6
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ELECTRICAL CHARACTERISTICS

Inverter Section — Specifically for a Single Fast Recovery MOSFET
Ta=25°C, Vcc = Vg = 15V, Vs = COM = 0 unless otherwise specified.

Symbol Parameter Condition Min Typ Max Unit
Drain-to-Source
BVpss Breakdown Voltage ViNn =0V, Ip = 250pAM 600 - - \Y
(with Zero Gate Voltage)
Ipss Drain Current Vin =0V, Vps = 500V - - 1 MA
Ros(on) gf‘_tgeg{ :‘t:r'ltcoésource Vee = Ves = 15V, Vin =5V, Ip = 1.2A - 1.7 2.0 Q
Forward Voltage of _ _ _ _
Vsp Drain-to-Source Diode Vee =Ves =15V, Vin =0V, Ib =-1.2A - - 1.2 V
ton Ven = 250V - 700 900 ns
torr Vce = Vs = 15V - 170 300 ns
trr Switching Time Io=1.2A - 87 - ns
Eon Vin = 0V~5V ] 70 ] uJ
Inductive load®
Eorr - 10 - '8
Note:

(1)BVoss refers to the maximum voltage limit between the source and drain of each power MOSFET. In practical applications, considering the
influence of stray inductance,, Vpn voltage should be much lower than this value to ensure that the voltage applied to the MOSFET at any
time does not exceed BVpss

(2)ton and torr include the internal transmission delay of the HVIC. The typical values listed are test values under laboratory test conditions
and may vary in practical applications depending on the printed circuit board and circuitry used. For detailed definitions and test circuits of
switching times, please refer to Figure 2 below.
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Figure 1 Definition of Switching Time
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Figure 2 Switching time and low side of RBSOA test circuit
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Control Part Single HVIC

Symbol Parameter Condition Min Typ Max Unit
v High-Level Conduction | (Logic high level, between input and 3 ) ) v
H Threshold Voltage COM)
Vv Low-Level Turn-Off (Logic low level, between input and ) ) 08 Vv
I- Threshold Voltage COM) :
High-Side Undervoltage
UVesp Protection Action Detection level™ 7.2 8.2 9.0 \Y
Voltage
High-Side Undervoltage
UVesr Protection Recovery Reset leve(” 8.0 8.9 9.9 \Y
Voltage
Low-Side Undervoltage
UVcep Protection Action Detection level™ 7.2 8.2 9.0 \Y
Voltage
Low-Side Undervoltage
UVccr Protection Recovery Reset level™ 8.0 8.9 9.9 \Y
Voltage
| Static Current of Vgs Ves = 15V, Vin = OV ) ) 100 A
aBs Terminal Between Vwu)-U, Vewv)-V, Vew)-W H
| Static Current of Vcc Vee =15V, Vin=0V, ) ) 230 A
ace Terminal Between Vccand COM H
High-Level Input Bias _ .
Iin+ Current Vin = 5V, between input and COM - 10 20 MA
Low-Level Input Bias _ .
IIn- Current Vin= 0V between input and COM - - 2 pA

Note:
(1)The timing diagram of the high and low side undervoltage protection function is shown in Figure 3/Figure 4
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Figure 3 Undervoltage protection low side:
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Figure 4 Undervoltage protection high side:

UVBSD
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Strap Diode Section

Symbol Parameter Condition Min Typ Max Unit
VE Forward Voltage Ir=0.5A, Tc =25°C - - 1.5 \Y
trr .'?ifr‘]’:rse Recovery Ir = 0.5A, Tc = 25°C - - 50 ns

NTC (Negative Temperature Coefficient) Resistor
Symbol Parameter Condition Min Typ Max Unit
Trv = 25°C - 48 - KQ
R Thermistor Resistance(")
Tmv = 100°C - 3.1 - KQ
Note:

(1)Trn is the temperature of the thermistor itself. In the application circuit, the Vth pin is pulled up to VCC through a 7.50kQ resistor. NTC
tolerance +5%. If you need to test the shell temperature (Tc), please conduct experiments based on actual applications.

Copyright © MetaWells Co., Ltd. All rights reserved Rev.1.0
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PHYSICAL DIMENSIONS-SOP-23
Unit:mm
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Dimensions In Millimeters
Symbol
Min. Max.
A 28.80 29.20
B 11.80 12.20
C 3.05 3.25
D 0.50 0.70
E 1.05 1.75
F 0.75 1.05
G 26.37 26.97
H 1.15 1.45
| 0.00 0.15
J 0.40 0.60
K 16.70 17.30
L 10.80 11.20
M 9.90 10.30
O 2.58 2.78
P 1.70 2.00
Q 7.60 8.00
R 1.75 2.15
S 15.40 15.80
Copyright © MetaWells Co., Ltd. All rights reserved Rev.1.0 10
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Disclaimer

MetaWells Co., Ltd. and all other MetaWells Co., Ltd. trademarks are the exclusive property of MetaWells Co., Ltd..
Any mention of additional trademarks or registered trademarks in this document is made in acknowledgment of their
respective owners.

Without the consent of MetaWells Co., Ltd. , any modification to any part or subsection of the company's product
specifications and datasheets is strictly prohibited in any form or manner. MetaWells Co., Ltd. reserves the right to
modify datasheets and/or products, discontinue any product, or terminate services without prior notice. It is
recommended that customers obtain the latest version of relevant information and verify its timeliness and
completeness before placing an order. All products are sold in accordance with the terms and conditions provided in
the sales contract at the time of order confirmation, which includes warranty scope, intellectual property rights, and
liability limitations.

During the sales period, MetaWells Co., Ltd. guarantees that the performance of the products will be in accordance
with the company's standard warranty. The company utilizes testing and other quality control techniques to ensure
the necessity to maintain this warranty. Except for government-mandated requirements, there is no need for special
testing of measurement tables or other instruments.

Customers must acknowledge that our products are not intended or manufactured for use in life support systems or
other high-risk activities or environments. The utilization of our products in such applications may lead to severe
consequences, including personal injury, loss of life, property damage, or environmental harm. Our products are
explicitly not warranted for deployment in high-risk activities, and we shall bear no responsibility towards customers
or third parties for such usage.

MetaWells Co., Ltd. commits to providing technical support, assistance, advice, and information, in line with our
current capabilities, including guidance related to the design, development, or debugging of purchased boards or
other applications. However, we hereby disclaim all warranties concerning technical support, merchantability, or
fitness for a particular purpose. We do not guarantee the error-free operation of boards or applications in conjunction
with our support services, and we shall not be held liable for any consequences arising from the utilization of our
support services.

Copyright© MetaWells Co., Ltd.

Website: www.MetaWells.com
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