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1 简介 

GD3162是一款先进的电隔离单通道栅极驱动器，可驱动针对xEV牵引逆变器的最新SiC和IGBT模块。该器件通过

提高栅极驱动功能，节省了空间并提升了性能。 

GD3162提供集成的电隔离功能，可以通过SPI接口进行编程，具有先进的可编程保护功能，如过温、退饱和以及

电流感测保护。GD3162集成了增强功能，可直接驱动大多数SiC MOSFET和IGBT/SiC模块栅极，并能够调节栅极

驱动能力，以提高功率器件的开关性能并降低电压应力。 

栅极强度的控制可以通过SPI命令或GS使能引脚来实现。GS_ENH逻辑控制开启时的驱动强度，GS_ENL控制关闭

时的驱动强度。为了进一步提高性能，这些功能设计为彼此独立运行。通过输入引脚上的三电平功能或SPI命令，

提供了三个独立的上拉驱动强度和三个下拉驱动强度。 

GD3162可自主管理故障，并通过INTB引脚报告功率器件和栅极驱动的状态。VCE/VDS监测以及VGE监测可选择

在INTA/RTRPT引脚上输出。 

GD3162具有自检和控制保护功能，适用于功能安全级别较高的系统（ASIL C/D）的设计，满足汽车应用的严苛要

求，完全符合AEC-Q100 1级标准。 
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2 特性和优势 

本节总结了GD3162的主要特性、安全特性和监管认证。 

 

2.1 主要特性 

• 集成电信号隔离（高达8kV） 
• 可提高驱动强度：通过选择栅极驱动强度，可提供高达10A/20A/30A的拉电流/灌电流 
• SPI或三态GS_ENH和GS_ENL低压域引脚可以动态控制栅极驱动强度。支持高达20 KHz的栅极强度调节 
• 双栅极上拉引脚和双栅极下拉引脚可增强驱动能力、同步调整栅极驱动强度、降低弱驱动时的热负载，并对

每个驱动状态操作进行独立验证。 
• SPI可编程ISEN/COMP设置点，允许栅极驱动器根据高压域输入自动控制栅极驱动强度。 
• 温度感测引脚可兼容NTC和PTC热敏电阻，可实现基于温度的栅极驱动强度本地控制，支持通过AOUT引脚

或SPI进行功率器件温度监测。 
• 可编程ADC延迟——从PWM上升沿或下降沿开始，最大采样延迟为8μs。 
• 主动总线放电功能（仅限MGD3162AM551EK和MGD3162AM581EK）— 提供MCU控制或安全逻辑控制的栅

极驱动，对母线电容进行主动放电。 
• 用于RDSon和结温估算的VDS测量功能 
• 提供SPI接口，可用于安全监测、配置和诊断报告 
• 通过低压域INTA/RTRPT引脚监控VCE功率器件 
• 支持高PWM开关频率：PWM频率高达100kHz，由于散热限制 
• 低压和高压域的故障安全状态管理，进入用户可选择的安全状态 
• 对可配置的退饱和与电流感测进行了优化，可保护SiC和IGBT的反应时间少于1µ s 
• INTA/RTRPT和INTB中断引脚，适用于电流和电压故障报告以及还可以配置为VCE或VGE状态的实时报告。 
• 先进两级关断（2LTO）与软关断栅极电流相结合，可降低与快速关断相关的电流和电压应力。 
• CMTI > 100V/ns 

 

2.2 安全特性 

• 认证符合ISO 26262，支持ASIL D级功能安全 
• 使用8位CRC对SPI和配置数据进行错误检查 
• 通过可配置的INTB和/或INTA/RTRPT引脚以及SPI接口自主管理严重故障并报告状态 
• VCE/VGE逐周期实时监测和报告，以反馈功率器件的状态 
• 所有模拟和数字电路的自检（BIST） 
  
• 

• 透过隔离屏障持续监测通信

死区时间强制执行 
• 低压电路5V偏置供电的过压和欠压监控 
• 高压电路VCC供电的过压和欠压监控 
• 低压侧和高压侧都有专用的故障安全状态管理引脚 
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2.3 安全和监管认证 

• 按照DIN V VDE V 0884-10标准加强了隔离 
• 根据UL 1577标准，可承受5000V rms（1分钟）隔离电压 
• 符合AEC-Q100 1级汽车标准 
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3 订购信息 

表1. 可订购的部件型号 

部件型号[1] VDD (V) 外部电气间隙和爬电距离(mm) 材料(隔离) 组 温度(TJ) (°C) 封装 

 
MGD3162AM550EK（无直流母

线放电模式）

5.0 >7.72[2] II[3] −40至150 32引脚宽体

SOIC， 
0.65mm间距 

 
MGD3162AM551EK（带直流母

线放电模式）

5.0 >7.72[2] II[3] −40至150 32引脚宽体

SOIC， 
0.65mm间距 

 
MGD3162AM580EK（无直流母

线放电模式）

5.0 >8.00[2] I[3] −40至150 32引脚宽体

SOIC， 
0.65mm间距 

 
MGD3162AM581EK（带直流母

线放电模式）

5.0 >8.00[2] I[3] −40至150 32引脚宽体

SOIC， 
0.65mm间距 

 

[1] 若要订购卷带包装的器件，请在器件编号后添加后缀R2。如需订购托盘包装的器件，请在器件编号后添加后缀T。 
[2] 根据IEC 60950-1表2K和2N 
[3] 根据IEC 60664-1标准 
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4 框图 

 
 
 
 

 

图1. 内部结构框图 
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5 极限值 

表2. 最大额定值 
所有电压都以 GND1（低压域）或 GND2（高压域）为参考。除非另有说明，TJ = −40至150 °C。指定引脚的输入电流为正，输出电流为负。 

 

符号 说明（额定值） 最小值 最大值 单位 

电源和电流参考值 

VVDD 低压域逻辑供电电压，5.0 V [1] −0.3 6.0 V 

VVCC 高压域正供电电压 [2] −0.3 25 V 

VVEE 高压域负电源电压 [2] −12 0.3 V 

VVCC-VEE 高压域正/负供电电压 −0.3 35 V 

VVREF VREF电压 [2] −0.3 6.0 V 

IVREF VREF输出电流 — –20 mA 

逻辑引脚 

VIN 逻辑输入引脚电压（FSSTATE、FSENB、PWM、PWMALT、GS_ENH、GS_ENL、SCLK、CSB
和MOSI） 

[1] 
−0.3 18 V 

VOUT 逻辑输出引脚电压（MISO、INTB、INTA/RTRPT、AOUT） [1] 
−0.3 VVDD + 0.3 V 

VFSISO 逻辑输入引脚电压（FSISO） [2] 
−0.3 12 V 

VFSISO_ST 逻辑输入引脚电压（FSISO_ST） [2] 
−0.3 12 V 

栅极驱动输出级 

VGH_1,2 GH_1,2电压 [2] 
VVEE − 0.3 VVCC + 0.3 V 

VGL_1,2 GL_1,2电压 [2] 
VVEE − 0.3 VVCC + 0.3 V 

VAMC AMC电压 [2] 
VVEE − 0.3 VVCC + 0.3 V 

温度感测引脚 

VTSENSEA TSENSEA电压 [2] 
−0.3 6.0 V 

中断引脚 

IINTA/RTRPT 开漏直流输出电流 [3] 
— –20 mA 

IINTB 开漏直流输出电流 [3] 
— –20 mA 

ISENSE感测引脚 

VISEN/COMP ISEN/COMP电压 [2] 
−2.0 VVCC + 0.3 V V 

AMUXIN引脚 

VAMUXIN AMUXIN电压 [2] 

[4] 
−0.3 6.0 V 

ESD额定值 

VESDHBM ESD电压（HBM） 
所有引脚 

[5]  
−2.0 

 
2.0 

kV 

VESDCDM ESD电压（CDM） 
角引脚  
其他引脚 

[6]   V 
 −750 750  

 −500 500  

VESDModule ESD电压（模块级） 
GND1、GND2引脚 

[7]  
−8.0 

 
8.0 

kV 

抗扰度 

dVISO/dt 共模瞬变抗扰度 [8] 
— 100 V/ns 

[1] Ref = GND1 
[2] Ref = GND2 
[3] VINTB, VINTA/RTRPT < 1.0 V 
[4] ADC在AMUXIN引脚注入了高达500μA的电流时仍能正常工作并保持其性能。 
[5] 器件级人体模型（HBM） 

ANSI/ESDA/JEDEC JS-001: 2010模型HBM（人体模型） 
静电放电（ESD）灵敏度测试人体模型（HBM） 
测试点：引脚至GND1和引脚至GND2 

[6] 器件带电模型（CDM） 
ANSI/ESD S5.3.1-2009 
ESD协会静电放电灵敏度测试标准 - 器件带电模型（CDM）– 元器件级 

[7] 模块级ESD测试 
ISO 10605:2008/Cor. 1:2010(E) 
道路车辆——静电放电电器干扰测试方法 

[8] 脉宽 = 10 ns 
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6 修订历史 

表3. 修订历史 
文档ID 发布日期 数据手册状态 变更通知 替换版本 

GD3162_SDS 
v.2.0 

2024年1月12日 产品 — v.1.1 

更改 • 更新了文件标题 
• 状态由“目标”改为“产品” 
• 第2.1节：将第八项从“（仅PGD3162 AM551EK和PGD3162AM581EK）”改为“（仅MGD3162AM551EK和

MGD3162AM581EK）” 
• 更新了表1；部件编号从“PGD3162AM550EK”、“PGD3162AM551EK”、“PGD3162AM580EK”和 

“PGD3162AM581EK”改为“MGD3162AM550EK”、“MGD3162AM551EK”、“MGD3162AM580 EK”和

“MGD3162AM581EK” 
• 修订历史已更新，符合恩智浦的文档内容层级结构。 

GD3162_SDS 
v.1.1 

2023年5月10日 目标 — v.1.0 

更改 • 修正了封面上的状态。 
• 第2.1节：增加了一项“用于RDSon和结温估算的VDS测量功能”。 
• 第3节：在第一个脚注中增加了“如需订购托盘包装的零部件，请在零件编号后添加后缀T”。 
• 第5节 
– 将标题“绝对最大额定值”更新为“极限值”。 
– 表2：删除了“栅极驱动输出状态”小标题下的最后四行。 

GD3162_SDS 
v.1.0 

2022年11月29日 目标 — — 

更改 — 
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Legal information 

 
Data sheet status 

 

Document status[1][2] Product status[3] Definition 

Objective [short] data sheet Development This document contains data from the objective specification for product 

development. 

Preliminary [short] data sheet Qualification This document contains data from the preliminary specification. 

Product [short] data sheet Production This document contains the product specification. 

[1] Please consult the most recently issued document before initiating or completing a design. 

[2] The term 'short data sheet' is explained in section "Definitions". 

[3] The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple 

devices. The latest product status information is available on the Internet at URL https://www.nxp.com.cn. 

 

Definitions 

Draft — A draft status on a document indicates that the content is still 

under internal review and subject to formal approval, which may result 

in modifications or additions. NXP Semiconductors does not give any 

representations or warranties as to the accuracy or completeness of 

information included in a draft version of a document and shall have no 

liability for the consequences of use of such information. 

 
Short data sheet — A short data sheet is an extract from a full data sheet 

with the same product type number(s) and title. A short data sheet is 

intended for quick reference only and should not be relied upon to contain 

detailed and full information. For detailed and full information see the 

relevant full data sheet, which is available on request via the local NXP 

Semiconductors sales office. In case of any inconsistency or conflict with the 

short data sheet, the full data sheet shall prevail. 

 
Product specification — The information and data provided in a Product 

data sheet shall define the specification of the product as agreed between 

NXP Semiconductors and its customer, unless NXP Semiconductors and 

customer have explicitly agreed otherwise in writing. In no event however, 

shall an agreement be valid in which the NXP Semiconductors product 

is deemed to offer functions and qualities beyond those described in the 

Product data sheet. 

 
 

Disclaimers 

Limited warranty and liability — Information in this document is believed 

to be accurate and reliable. However, NXP Semiconductors does not give 

any representations or warranties, expressed or implied, as to the accuracy 

or completeness of such information and shall have no liability for the 

consequences of use of such information. NXP Semiconductors takes no 

responsibility for the content in this document if provided by an information 

source outside of NXP Semiconductors. 

In no event shall NXP Semiconductors be liable for any indirect, incidental, 

punitive, special or consequential damages (including - without limitation - 

lost profits, lost savings, business interruption, costs related to the removal 

or replacement of any products or rework charges) whether or not such 

damages are based on tort (including negligence), warranty, breach of 

contract or any other legal theory. 

Notwithstanding any damages that customer might incur for any reason 

whatsoever, NXP Semiconductors’ aggregate and cumulative liability 

towards customer for the products described herein shall be limited in 

accordance with the Terms and conditions of commercial sale of NXP 

Semiconductors. 

 
Right to make changes — NXP Semiconductors reserves the right to 

make changes to information published in this document, including without 

limitation specifications and product descriptions, at any time and without 

notice. This document supersedes and replaces all information supplied prior 

to the publication hereof. 

Applications — Applications that are described herein for any of these 

products are for illustrative purposes only. NXP Semiconductors makes no 

representation or warranty that such applications will be suitable for the 

specified use without further testing or modification. 

Customers are responsible for the design and operation of their 

applications and products using NXP Semiconductors products, and NXP 

Semiconductors accepts no liability for any assistance with applications or 

customer product design. It is customer’s sole responsibility to determine 

whether the NXP Semiconductors product is suitable and fit for the 

customer’s applications and products planned, as well as for the planned 

application and use of customer’s third party customer(s). Customers should 

provide appropriate design and operating safeguards to minimize the risks 

associated with their applications and products. 

NXP Semiconductors does not accept any liability related to any default, 

damage, costs or problem which is based on any weakness or default  

in the customer’s applications or products, or the application or use by 

customer’s third party customer(s). Customer is responsible for doing all 

necessary testing for the customer’s applications and products using NXP 

Semiconductors products in order to avoid a default of the applications 

and the products or of the application or use by customer’s third party 

customer(s). NXP does not accept any liability in this respect. 

 
Limiting values — Stress above one or more limiting values (as defined in 

the Absolute Maximum Ratings System of IEC 60134) will cause permanent 

damage to the device. Limiting values are stress ratings only and (proper) 

operation of the device at these or any other conditions above those 

given in the Recommended operating conditions section (if present) or the 

Characteristics sections of this document is not warranted. Constant or 

repeated exposure to limiting values will permanently and irreversibly affect 

the quality and reliability of the device. 

 
Terms and conditions of commercial sale — NXP Semiconductors 

products are sold subject to the general terms and conditions of commercial 

sale, as published at https://www.nxp.com.cn/profile/terms, unless otherwise 

agreed in a valid written individual agreement. In case an individual 

agreement is concluded only the terms and conditions of the respective 

agreement shall apply. NXP Semiconductors hereby expressly objects to 

applying the customer’s general terms and conditions with regard to the 

purchase of NXP Semiconductors products by customer. 
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Suitability for use in automotive applications — This NXP product has 

been qualified for use in automotive applications. If this product is used 

by customer in the development of, or for incorporation into, products or 

services (a) used in safety critical applications or (b) in which failure could 

lead to death, personal injury, or severe physical or environmental damage 

(such products and services hereinafter referred to as “Critical Applications”), 

then customer makes the ultimate design decisions regarding its products 

and is solely responsible for compliance with all legal, regulatory, safety, 

and security related requirements concerning its products, regardless of 

any information or support that may be provided by NXP. As such, customer 

assumes all risk related to use of any products in Critical Applications and 

NXP and its suppliers shall not be liable for any such use by customer. 

Accordingly, customer will indemnify and hold NXP harmless from any 

claims, liabilities, damages and associated costs and expenses (including 

attorneys’ fees) that NXP may incur related to customer’s incorporation of 

any product in a Critical Application. 

 
Export control — This document as well as the item(s) described herein 

may be subject to export control regulations. Export might require a prior 

authorization from competent authorities. 

 
Translations — A non-English (translated) version of a document, including 

the legal information in that document, is for reference only. The English 

version shall prevail in case of any discrepancy between the translated and 

English versions. 

 
NXP B.V. — NXP B.V. is not an operating company and it does not distribute 

or sell products. 

 
 

Trademarks 

Notice: All referenced brands, product names, service names, and 

trademarks are the property of their respective owners. 

NXP — wordmark and logo are trademarks of NXP B.V. 

SafeAssure — is a trademark of NXP B.V. 
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