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Abstract. Three-phase smart gate drivers (SGDs) have revolutionized the control 

of high-performance permanent magnet synchronous motors (PMSMs) and 

brushless direct current (BLDC) motors. [1] Smart Gate Drive offers an intelligent 

solution for driving and protecting the exterior Power MOSFETs. This feature 

allows system designers to adjust MOSFET slew rate, optimize switching and 

electromagnetic interference (EMI) performance, reduce bill of materials (BOM) 

numbers, automatically generate dead times, and provide additional protection 

for external power MOSFETs and the drive system. This makes them highly 

effective for use in demanding environments where motor performance and 

safety are critical and are widely used in industrial automation, automotive 

systems, drones and robotics. 

Introduction. This article examines the impact of the three-phase smart gate driver 

on motor performance and safety. Key advantages over traditional gate drivers 

will be discussed, including reduced switching loss and increased fault tolerance. 

For comparison, Infineon's [2] MOTIX™ 6EDL7141 IC, which is a gate driver IC for 

three-phase BLDC or PMSM applications, and a [3] IR2104(S) which is a high-

voltage MOSFET and IGBT, power great. driver with dependent high and low 

reference output channels. Figure 1 gives the difference between the wiring of an 

SGD unit and a regular gate driver or three-phase configuration, the former in turn 

can offer a wide range of settings and built-in protections, and the latter only gate 

control. 
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Fig.1. Circuit comparison of (a) a smart gate driver with additional safety wiring and 

(b) a conventional single-phase gate driver 
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