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智能功率模块：600V /7A 三相全桥驱动 NSMD07S60C1

1 特点

 内置 6个 600V/7A 的MOS（Typ. Rds,on= 0.6Ω

@25°C）

 内置高压栅极驱动电路（HVIC）

 内置欠压保护

 内置自举二极管

 内置温度检测功能

 内置栅驱动电路的电压范围从 12V 到 20V

 3个独立的负电流端用于需要电流检测的应用

 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

 绝缘等级 1500Vrms/min

2 典型应用

 室内/户外空调

 冰箱压缩机

 排风扇

 风扇

 空气净化器

 洗碗机水泵

3 芯片概述

3.1 特点

NSMD07S60C1 是高度集成、高可靠性的三相无刷直流

电机驱动电路，主要应用于风扇类的小功率电机驱动。该

模块内置了 6个功率MOS 管和 3个半桥高压栅极驱动电

路。

NSMD07S60C1 内部集成了欠压保护功能，提供了优异

的保护和失效保护操作。由于每一相都有一个独立的负直

流端，其电流可以分别单独检测。

NSMD07S60C1 采用了高绝缘、易导热和低电磁干扰的

设计，提供了非常紧凑的封装体，使用非常方便，尤其适

合内置于电机的应用和要求紧凑安装的场合。

3.2 芯片信息

Part Number Package Body size

NSMD07S60C1 SOP23 29mm x 12mm

Functional Block Diagram
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4 Ordering Guide

Part Number LOGO Package Package SPQ

NSMD07S60C1
NSMD07S60C1

XXXXX
SOP23 Tape & Reel 500

5 Revision history

Version Content Time

V1.0 Create 2023.11.10
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6 Function Pin Description

17 18 19 20 21 22 23
1615141312111098761 2 3 4 5

Figure6-1 23-Pin Top view

Table6-1 Lead Definitions

Number Symbol Description
1 COM IC Common Supply Ground
2 VB(U) Bias Voltage for U-Phase High-Side MOSFET Driving
3 VCC(U) Bias Voltage for U-Phase IC and Low-Side MOSFET Driving
4 IN(UH) Signal Input for U-Phase High-Side
5 IN(UL) Signal Input for U-Phase Low-Side
6 N.C No Connection
7 VB(V) Bias Voltage for V-Phase High Side MOSFET Driving
8 VCC(V) Bias Voltage for V-Phase IC and Low Side MOSFET Driving
9 IN(VH) Signal Input for V-Phase High-Side

10 IN(VL) Signal Input for V-Phase Low-Side
11 VTS Output for HVIC Temperature Sensing
12 VB(W) Bias Voltage for W-Phase High-Side MOSFET Driving
13 VCC(W) Bias Voltage for W-Phase IC and Low-Side MOSFET Driving
14 IN(WH) Signal Input for W-Phase High-Side
15 IN(WL) Signal Input for W-Phase Low-Side
16 N.C No Connection
17 P Positive DC-Link Input
18 U,VS(U) Output for U-Phase & Bias Voltage Ground for High-Side MOSFET Driving
19 NU Negative DC-Link Input for U-Phase
20 NV Negative DC-Link Input for V-Phase
21 V,VS(V) Output for V-Phase & Bias Voltage Ground for High-Side MOSFET Driving
22 NW Negative DC-Link Input for W-Phase
23 W,VS(W) Output for W Phase & Bias Voltage Ground for High-Side MOSFET Driving
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7 Product specifications

7.1 Absolute Maximum Ratings
Exceeding the limit maximum rating may cause permanent damage to the device. All voltage parameters are rated with
reference to COM and an ambient temperature of 25°C.

Inverter Part (each MOSFET unless otherwise specified)
Symbol Definition Conditions Rating Units

VDSS Drain-Source Voltage of Each MOSFET 650 V
VGSS Gate-Source Voltage of Each MOSFET TC = 25°C ±30 V

ID Each MOSFET Drain Current, Continuous TC = 25°C TBD A
IDP Each MOSFET Pulse Current, Peak TC = 25°C, Less than 100us TBD A
TJ Maximum Junction Temperature 150 °C

Control Part (each HVIC unless otherwise specified)
Symbol Definition Conditions Rating Units

VCC Control Supply Voltage Applied between VCC and COM 20 V
VBS High-side Bias Voltage Applied between VB and VS 20 V
VIN Input Signal Voltage Applied between VIN and COM -0.3~VCC+0.3 V

Bootstrap Diode Part (each bootstrap diode unless otherwise specified)
Symbol Definition Conditions Rating Units

VRRMB Maximum Repetitive Reverse Voltage 600 V
IFB Forward Current TC = 25°C 0.25 A
IFPB Forward Peak Current, Peak TC = 25°C,Under 1ms Pulse Width 0.5 A

Total System
Symbol Definition Conditions Rating Units

TJ Operating Junction Temperature -40~150 °C
TSTG Storage Temperature -40~150 °C

VISO Isolation Voltage 60Hz, Sinusoidal, 1 minute, Connect
Pins to Heat-Sink Plate 1500 Vrms

Thermal Resistance
Symbol Definition Conditions Rating Units

RθJC Junction to Case Thermal resistance Each MOSFET under Inverter
Operating Condition

7.1 °C/W

Note1:To insure safe operation of the IPM, the average junction temperature should be limited to TJ ≤ 150°C (@Tc ≤ 100°C).

7.2 Recommended Operating Conditions

Symbol Parameter Condition MIN. TYP. MAX. Units
VPN Supply Voltage Applied between P and N - 300 400 V

VCC Control Supply Voltage Applied between VCC and COM 12 18.5 V
VBS High-Side Bias Voltage Applied between VB and VS 12 18.5 V

VIN(ON) Input ON Threshold Voltage
Applied between VIN and COM

3.0 - VCC V
VIN(OFF) Input OFF Threshold Voltage 0 - 0.6 V

tdead
Blanking Time for
Preventing Arm-Short

VCC = VBS = 13.5 ~ 16.5 V, TJ <150°C 1.0 - - us

fPWM PWM Switching Frequency TJ <150°C - 15 - KHz
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7.3 Electrical Characteristics

Valid for temperature range at TA= 25oC, unless otherwise specified

Inverter Part(each MOSFET unless otherwise specified)
Symbol Parameter Condition MIN. TYP. MAX. Units

BVDSS Drain - Source Breakdown Voltage VGS= 0 V, ID = 100 uA 650 - - V

IDSS Zero Gate Voltage Drain Current VGS = 0 V, VDS = 650V - 0.1 20 uA
RDS(on) Static Drain-Source Turn-On Resistance VDS= 10V, ID =4A - 481 700 mΩ
VFSD Drain - Source Diode Forward Voltage VGS= 0V, IS= 2.5A - 3.8 - V
tON

Switching Times

VPN = 300V, VCC = VBS = 15V, ID = 0.5A
IN = 0V↔5V, Inductive Load L = 3 mH
High- and Low-Side MOSFET
Switching

- 840 - ns
tOFF - 430 - ns
trr - 75 - ns

EON - 43 - uJ
EOFF - 14 - uJ

RBSOA Reverse Bias Safe Operating Area
VPN = 400 V, VCC = VBS = 15 V, ID = IDP,
VDS = BVDSS,TJ = 150°C High- and
Low-Side MOSFET Switching

Full Square

Control Part(each HVIC unless otherwise specified)

Symbol Parameter Condition MIN. TYP. MAX. Units

IQCC
Quiescent VCC Supply
Current

VCC = 15V
VIN= 0V

Applied between VCC and
COM

- 80 180 uA

IQBS
Quiescent VB Supply
Current

VBS = 15V
VIN = 0V

Applied between VB(U) - U,
VB(V) - V, VB(W) - W

- 30 60 uA

VCCD
Low-side UVLO threshold

VCC Under-Voltage Protection Detection Level - 11.5 - V

VCCR VCC Under-Voltage Protection Reset Level - 10.5 - V

VBSD
High-side UVLO threshold

VBS Under-Voltage Protection Detection Level - 11.5 - V

VBSR VBS Under-Voltage Protection Reset Level - 10.5 - V

VTS
HVIC Temperature Sensing
Voltage Output

VCC = 15V, THVIC=25oC 320 650 900 mV

VIH ON Threshold Voltage Logic HIGH Level Applied between VIN and
COM

- - 2.6 V

VIL OFF Threshold Voltage Logic LOW Level 0.8 - - V

Control Part(each bootstrap diode unless otherwise specified)
Symbol Parameter Condition MIN. TYP. MAX. Units

VF BSD Forward voltage IF = 0.1 A, TC = 25°C - 2.8 - V
trrB Reverse Recovery Time IF = 0.1 A, TC = 25°C - 80 - ns
R BSD Current Limiting Resistor - 100 - ohm



Copyright © 2023, NSIC Technology (Wuxi) Co., LTD
国硅集成电路技术(无锡)有限公司

NSMD07S60C1
Version 1.0, 2023.11.10

国硅集成电路技术（无锡）有限公司
®

7 / 10

NSIC Technology (Wuxi) Co., LTD

Figure7-1 Temperature Profile of VTS(Typical)
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8 NSMD07S60C1 Description

Typical application circuit
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Figure8-1 Example of RC-coupling parameter 390 ohm and 1nF

Recommended Application Circuit and MCU Interface with parameter

Notes:

1. RC-coupling (R1 – R6 and C0 – C6) at each input of IPM product and MCU are useful to prevent improper input signal caused by

controller scheme and /or surge-noise.

2. All the filter capacitors should be connected close to IPM product, and they should have good characteristics for rejecting

high-frequency ripple current.
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9 Package Information

SOP23 Package Outlines
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10免责声明

 本公司（国硅集成电路技术（无锡）有限公司）所提供的 NSMD07S60C1 产品及其相关数据表（以下简称“产

品”）并未针对极高可靠性要求的应用进行设计或测试，如生命支持系统、飞机控制系统或其他一旦失效可

能导致严重人身伤害和/或物质损失的应用。在使用本产品于此类应用之前，请务必咨询您附近的本公司代表。

 本公司不对因超出产品规格（包括但不限于最大额定值、操作条件范围或其他参数）的瞬时或持续使用而导

致的设备故障承担责任。用户应确保在使用本产品时遵守所有规定的规格和条件。

 本数据表所述的产品性能、特性和功能均基于产品独立状态下的测试结果，并不构成产品在用户产品或设备

中安装后的性能、特性和功能的保证。对于无法在产品独立状态下评估的症状和状态，用户应始终在其产品

或设备中安装并测试产品以进行验证。

 尽管本公司致力于提供高质量、高可靠性的产品，但所有半导体产品均存在一定的失效概率。这种概率性失

效可能导致事故或事件，从而危及人身安全、引发火灾或烟雾，或造成其他财产损失。因此，在设计设备时，

用户应采取安全措施，以防止此类事故或事件的发生。这些措施包括但不限于安全设计保护电路和防错电路、

冗余设计以及结构设计。

 如本数据表所述的任何产品或技术数据受当地出口管制法律法规的管辖，则在获得相关当局根据上述法律颁

发的出口许可证之前，不得出口此类产品。

 本数据表及其所包含的信息（包括电路图和电路参数）仅供示例之用，并不保证用于批量生产。本公司认为

本数据表中的信息是准确可靠的，但对于其使用或任何侵犯第三方知识产权或其他权利的情况，本公司不作

出任何明示或暗示的保证。

 由于产品/技术改进等原因，本数据表及其中所述的信息可能会在不事先通知的情况下发生变更。在设计设备

时，请参考您打算使用的国硅驱动产品的“交货规范”。

 本声明基于 2023 年 11 月的信息编制，并可能在不通知的情况下进行更改。


