
 
 
英飞凌采用CoolSiC™汽车级MOSFET的HybridPACK™驱动模块 
 
特性 
• 电气特性 

- VDSS = 1200 V 
- ID nom = 400 A 
- 新型半导体材料—碳化硅 
- 低 RDSon 
- 低开关损耗 
- 低Qg和Crss 
- 低电感设计 <10nH 
- Tvj op = 150°C 

• 机械特性 
- 4.2 kV DC 1 s 绝缘 
- 高爬电距离和电气间隙 
- 紧凑型设计 
- 高功率密度 
- 直冷式 PinFin底板 
- 高性能 Si3N4 陶瓷 
- 用于 PCB 和冷却器装配的导向元件 
- 集成NTC温度传感器 
- PressFIT 压接技术 
- 符合 RoHS 要求 
- UL 94 V0 模块框架 
潜在应用 
• 汽车应用 
• 混合动力/纯电动汽车 (H)EV 
• 电机驱动 
• 商业性农用车辆 
描述 
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FS03MR12A6MA1B HybridPACK™Drive Module SP001720764 

 
 

 
本数据手册的原文使用英文撰写。为方便起见，英飞凌提供了译文；由于翻译过程中可能使用了自动化工具，英飞凌不保证译文的准确性。 为确认准确性，
请务必访问 infineon.com 参考最新的英文版本（控制文档）。 

 
数据手册 Please read the Important Notice and Warnings at the end of this document 1.00 
www.infineon.com 2021-03-23 

 
FS03MR12A6MA1B 

 

https://www.infineon.com/


FS03MR12A6MA1B 
HybridPACK™ 驱动模块 

数据手册 

 

2 1.00 
2021-03-23 

 

 

目录 

 

目录 

描述 ................................................................................................................................... 1 

特性 ................................................................................................................................... 1 

潜在应用 ............................................................................................................................ 1 

目录 ................................................................................................................................... 2 

1 封装 ................................................................................................................................... 3 

2 MOSFET .............................................................................................................................. 3 

3 体二极管 ............................................................................................................................ 5 

4 NTC热敏电阻 ...................................................................................................................... 6 

5 特性图 ............................................................................................................................... 7 

6 电路图 ............................................................................................................................. 11 

7 封装外形 .......................................................................................................................... 12 

8 模块标签代码 .................................................................................................................... 13 

修订记录 .......................................................................................................................... 14 

免责声明 .......................................................................................................................... 15 



FS03MR12A6MA1B 
HybridPACK™ 驱动模块 

数据手册 

 

3 1.00 
2021-03-23 

 

 

1 封装 

 
1 封装 

表 1 绝缘配合 
Parameter Symbol Note or test condition Values Unit 

Isolation test voltage VISOL RMS, f = 0 Hz, t = 1 sec 4.2 kV 

Material of module 
baseplate 

  Ni+Cu1)  

Internal isolation  basic insulation (class 1, IEC 61140) Si3N4  

Creepage distance dCreep terminal to heatsink 9.0 mm 

Creepage distance dCreep terminal to terminal 9.0 mm 

Clearance dClear terminal to heatsink 4.5 mm 

Clearance dClear terminal to terminal 4.5 mm 

Comparative tracking index CTI  > 200  
 

1) 镀镍铜底板 
 

表 2 特征值 
Parameter Symbol Note or test condition Values Unit 

Min. Typ. Max. 

Pressure drop in cooling 
circuit 

Δp ΔV/Δt = 10 dm³/min, 50% water/50% 
ethylenglycol, TF = 60 °C 

 641)  mbar 

Maximum pressure in 
cooling circuit 

p Tbaseplate < 40°C (relative pressure)   2.5 bar 

Tbaseplate > 40°C (relative pressure)   2.0 

Stray inductance module LsCE 
  8.5  nH 

Module lead resistance, 
terminals - chip 

RCC'+EE' TF = 25°C, per switch  0.75  mΩ 

Storage temperature Tstg 
 -40  125 °C 

Mounting torque for modul 
mounting 

M Screw M4 baseplate to heatsink 1.8 2.0 2.2 Nm 

Weight G   720  g 
 

1) 冷却器设计和流动方向参考应用笔记 AN-HPDPERF-ASSEMBLY。 
 

2 MOSFET 

表 3 最大额定值 
 

Parameter Symbol Note or test condition Values Unit 

Drain-source voltage VDSS 
 Tvj = 25 °C 1200 V 

DC drain current ID nom VGS = 15 V, TF = 60 °C Tvjmax = 175 °C 400 A 

Pulsed drain current ID pulse verified by design, tp limited by Tvjmax 800 A 

Gate-source voltage VGSS 
 -10/+20 V 
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2 MOSFET 
 
 

表 4 特征值 
 

Parameter Symbol Note or test condition Values Unit 

Min. Typ. Max. 

Drain-source on resistance RDS(on) ID = 400 A, VGS = 15 V Tvj = 25 °C  2.75 3.70 mΩ 

Tvj = 125 °C  4.00  

Tvj = 150 °C  4.55  

Gate threshold voltage VGS(th) ID = 240 mA, VGS = VDS, 
(tested after 1 ms pulse 
at VGS= +20 V) 

Tvj = 25 °C 3.25 4.40 5.55 V 

Total gate charge QG VDS = 600 V, VGS = -5/+15 V  1.32  µC 

Internal gate resistor RGint 
 Tvj = 25 °C  0.23  Ω 

Input capacitance Ciss f = 1 MHz, VDS = 600 V, 
VGS = 0 V 

Tvj = 25 °C  42.6  nF 

Output capacitance Coss f = 1 MHz, VDS = 600 V, 
VGS = 0 V 

Tvj = 25 °C  1.86  nF 

Reverse transfer capacitance Crss f = 1 MHz, VDS = 600 V, 
VGS = 0 V 

Tvj = 25 °C  0.17  nF 

COSS stored energy EOSS VDS = 600 V, 
VGS = -5/+15 V 

Tvj = 25 °C  438  µJ 

Drain-source leakage current IDSX VGS = -5 V, VDSS = 1200 V Tvj = 25 °C   100 µA 

Gate-source leakage current IGSS VGS = 20 V, VDS = 0 V Tvj = 25 °C   400 nA 

Turn-on delay 
time, inductive 
load 

td on ID = 400 A, RGon = 5.1 Ω, 
VGS = -5/+15 V, 
VDS = 600 V 

Tvj = 25 °C  77  ns 

Tvj = 125 °C  62  

Tvj = 150 °C  59  

Rise time (inductive load) tr ID = 400 A, RGon = 5.1 Ω, 
VGS = -5/+15 V, 
VDS = 600 V 

Tvj = 25 °C  79  ns 

Tvj = 125 °C  70  

Tvj = 150 °C  69  

Turn-off delay time, 
inductive load 

td off ID = 400 A, RGoff = 5.1 Ω, 
VGS = -5/+15 V, 
VDS = 600 V 

Tvj = 25 °C  263  ns 

Tvj = 125 °C  287  

Tvj = 150 °C  294  

Fall time (inductive load) tf ID = 400 A, RGoff = 5.1 Ω, 
VGS = -5/+15 V, 
VDS = 600 V 

Tvj = 25 °C  64  ns 

Tvj = 125 °C  64  

Tvj = 150 °C  65  

Turn-on energy loss 
per pulse 

Eon ID = 400 A, RGon = 5.1 Ω, 
VGS = -5/+15 V, 
VDS = 600 V, Lσ = 20 nH 

Tvj = 25 °C, 
di/dt = 4 kA/µs 

 19.48  mJ 

Tvj = 125 °C, 
di/dt = 4.6 kA/µs 

 19.85  

Tvj = 150 °C, 
di/dt = 4.6 kA/µs 

 20.16  
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3 体二极管 

 

 
表 4 特征值（续） 
Parameter Symbol Note or test condition Values Unit 

Min. Typ. Max. 

Turn-off energy loss 
per pulse 

Eoff ID = 400 A, RGoff = 5.1 Ω, 
VGS = -5/+15 V, 
VDS = 600 V, Lσ = 20 nH 

Tvj = 25 °C, 
du/dt = 7.3 kV/µs 

 17.61  mJ 

Tvj = 125 °C, 
du/dt = 7.2 kV/µs 

 17.95  

Tvj = 150 °C, 
du/dt = 7.1 kV/µs 

 18.21  

Short circuit data ISC VGS = -5/+15 V, 
VDD = 800 V, 
VDSmax = VDSS-LsDS*di/dt, 
RG = 5.1 Ω 

tSC = 3 µs, 
Tvj = 25 °C 

 5300  A 

tSC = 3 µs, 
Tvj = 150 °C 

 4800  

Thermal resistance, junction 
to cooling fluid 

RthJF per MOSFET, ∆V/∆t = 10.0 dm³/min; fluid = 
50% water/50% ethylenglycol, TF = 60 °C 

 0.1 0.1081) 

 
K/W 

Temperature under 
switching conditions 

Tvj op 
 -40  150 °C 

 

1) 寿命终止（EoL）标准参见 AQG324，经4.5 sigma特性验证。冷却器设计和流动方向应参考应用笔记AN-
HPDPERF-ASSEMBLY。 

 

3 体二极管 

表 5 最大额定值 
Parameter Symbol Note or test condition Values Unit 

DC body diode 
forward current 

ISD Tvjmax = 175 °C, VGS = -5 V TF = 60 °C 210 A 

Pulsed body diode current ISD pulse verified by design, tp limited by Tvjmax 800 A 
 

表 6 特征值 
 

Parameter Symbol Note or test condition Values Unit 

Min. Typ. Max. 

Forward voltage VDSR ISD = 400 A, VGS = -5 V Tvj = 25 °C  4.42 6.15 V 

Tvj = 125 °C  4.22  

Tvj = 150 °C  4.16  

Peak reverse recovery 
current 

Irrm ISD = 400 A, Vr = 600 V, 
VGS = -5 V 

Tvj = 25 °C  165  A 

Tvj = 125 °C  287  

Tvj = 150 °C  309  
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4 NTC-热敏电阻 

 
 

表 6 特征值（续） 

Parameter Symbol Note or test condition Values Unit 

Min. Typ. Max. 

Recovered charge Qrr ISD = 400 A, Vr = 600 V, 
VGS = -5 V 

Tvj = 25 °C  11.20  µC 

Tvj = 125 °C  18.10  

Tvj = 150 °C  19.30  

Reverse recovery energy Erec ISD = 400 A, Vr = 600 V, 
VGS = -5 V 

Tvj = 25 °C, 
-di/dt = 5.9 kA/µs 

 1.4  mJ 

Tvj = 125 °C, 
-di/dt = 6.9 kA/µs 

 4.1  

Tvj = 150 °C, 
-di/dt = 6.9 kA/µs 

 4.7  

 

 

4 NTC-热敏电阻 

表 7 特征值 
 

Parameter Symbol Note or test condition Values Unit 

Min. Typ. Max. 

Rated resistance R25 TNTC = 25 °C  5  kΩ 

Deviation of R100 ΔR/R TNTC = 25 °C, R100 = 493 Ω -5  5 % 

Power dissipation P25 TNTC = 25 °C   20 mW 

B-value B25/50 R2 = R25 exp[B25/50(1/T2-1/(298,15 K))]  3375  K 

B-value B25/80 R2 = R25 exp[B25/80(1/T2-1/(298,15 K))]  3411  K 

B-value B25/100 R2 = R25 exp[B25/100(1/T2-1/(298,15 K))]  3433  K 
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5 特性图 

 
5 特性图 

 
  

pressure drop in cooling circuit, 
Δp = f(ΔV/Δt) 
TF = 60 °C, fluid = 50% water/50% ethylenglycol 

output characteristic (typical), MOSFET 
ID = f(VDS) 
VGS = 15 V 

  

output characteristic (typical), MOSFET 
ID = f(VDS) 
Tvj = 25 °C 

transfer characteristic (typical), MOSFET 
ID = f(VGS) 
VDS = 20 V 
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5 特性图 

 
  

Drain source on-resistance (typical), MOSFET 
RDS(on) = f(Tvj) 
ID = 400 A, VGS = 15 V 

drain source on-resistance (typical), MOSFET 
RDS(on) = f(ID) 
VGS = 15 V 

  

capacity characteristic (typical), MOSFET 
C = f(VDS) 
f = 1 MHz, VGS = 0.0 V, Tvj = 25 °C 

switching losses (typical), MOSFET 
E = f(RG) 
ID = 400 A, VDS = 600 V, VGS = -5.0/15.0 V 
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5 特性图 

 
switching losses (typical), MOSFET 
E = f(ID) 
VDS = 600 V, RGoff = 5.1 Ω, RGon = 5.1 Ω, VGS = -5.0/15.0 V 

thermal impedance , MOSFET 
RthJF = f(dv/dt) 
fluid = 50% water/50% ethylenglycol , TF = 60 °C 

  

transient thermal impedance , MOSFET 
Zth = f(t) 
ΔV/Δt = 10 dm³/min, fluid = 50% water/50% 
ethylenglycol , TF = 60 °C 

forward characteristic body diode (typical), MOSFET 
ISD = f(VSD) 
Tvj = 25 °C 
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5 特性图 

 
Switching losses body diode (typical), MOSFET 
Erec = f(ISD) 
Vr = 600 V, RGon = 5.1 Ω, VGS = -5.0/15.0 V 

Switching losses body diode (typical), MOSFET 
Erec = f(RG) 
Vr = 600 V, ISD = 400 A, VGS = -5.0/15.0 V 

  

Reverse bias safe operating area (RBSOA), MOSFET 
ID = f(VDS) 
RGoff = 5.1 Ω, VGS = +15V/-5 V, Tvj = 150 °C 

temperature characteristic (typical), NTC-Thermistor 
R = f(TNTC) 
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6 电路图 

 
6 电路图 
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7 封装外形 
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8 模块标签代码 
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图 4 
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Revision Date of release Description of changes 

v1.0 2017-11-06 Target datasheet 

v1.1 2018-11-28 Target datasheet 

- - Datasheet migrated to new system:¨ 
• Layout changed 
• Revision number scheme changed: 0.xy = Target/Preliminary; 1.xy 

= Final 

1.00 2021-03-23 Final datasheet 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Trademarks 
All referenced product or service names and trademarks are the property of their respective owners. 

 

 

Edition 2021-03-23 
Published by 
Infineon Technologies AG 
81726 Munich, Germany 

 
© 2021 Infineon Technologies 
AG All Rights Reserved. 

 
Do you have a question about 
any aspect of this document? 
Email: erratum@infineon.com 

 
Document 
reference IFX- 

IMPORTANT NOTICE 
The information given in this document shall in no 
event be regarded as a guarantee of conditions or 
characteristics (“Beschaffenheitsgarantie”). 
With respect to any examples, hints or any typical 
values stated herein and/or any information 
regarding the application of the product, Infineon 
Technologies hereby disclaims any and all warranties 
and liabilities of any kind, including without 
limitation warranties of non-infringement of 
intellectual property rights of any third party. 
In addition, any information given in this document is 
subject to customer’s compliance with its obligations 
stated in this document and any applicable legal 
requirements, norms and standards concerning 
customer’s products and any use of the product of 
Infineon Technologies in customer’s applications. 
The data contained in this document is exclusively 
intended for technically trained staff. It is the 
responsibility of customer’s technical departments to 
evaluate the suitability of the product for the 
intended application and the completeness of the 
product information given in this document with 
respect to such application. 

WARNINGS 
Due to technical requirements products may contain 
dangerous substances. For information on the types 
in question please contact your nearest Infineon 
Technologies office. 
Except as otherwise explicitly approved by 
Infineon Technologies in a written document 
signed by authorized representatives of Infineon 
Technologies, Infineon Technologies’ products 
may not be used in any applications where a 
failure of the product or any consequences of the 
use thereof can reasonably be expected to result 
in personal injury. 

mailto:erratum@infineon.com


 

   免责声明 
请注意，本文件的原文使用英文撰写，为方便客户浏览英飞凌提供了中文译文。该中文译文仅供参考，并不可作为任何论点之依
据。 
由于翻译过程中可能使用了自动化程序，以及语言翻译和转换过程中的差异，最后的中文译文与最新的英文版本原文含义可能存
在不尽相同之处。 
因此，我们同时提供该中文译文版本的最新英文原文供您阅读，请参见 http://www.infineon.com  
英文原文和中文译文版本之间若存有任何歧异，以最新的英文版本为准，并且仅认可英文版本为正式文件。 
您如果使用本文件，即表示您同意并理解上述说明。英飞凌不对因翻译过程中可能存在的任何不完整或不准确信息而产生的任
何直接或间接损失或损害负责。英飞凌不承担中文译文版本的完整性和准确性责任。如果您不同意上述说明，请不要使用本文
件。 

重要通知 

版本

Infineon Technologies AG 出版， 
德国 Neubiberg 85579 

版权 © 2026  Infineon Technologies AG 
及其关联公司。 
保留所有权利。 

Do you have a question about this 
document? 

Email:  

erratum@infineon.com 

Infineon Technologies AG 及其关联公司（以下简
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所有保证和默示保证，例如对特定用途/目的的适
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