Introduction to Isolated Gate Drivers with Differential Signaling

An Insulated Gate Bipolar Transistor (IGBT) driver is a critical component in power
electronics, acting as the intermediary between a low-power control circuit (like a
microcontroller) and a high-power switching device (like an IGBT or SiC MOSFET). Its primary
functions are to provide sufficient current to quickly charge and discharge the transistor's
gate, provide electrical isolation, and implement protective features to ensure system
reliability.

The CHDIG_PRO_485_F10 driver represents an advanced class of IGBT drivers optimized for
high-performance, high-noise environments. Its defining feature is the use of differential
signaling for both PWM control inputs and Fault feedback outputs, a significant
advancement over conventional single-ended drivers.

Key Advantages of Differential Signaling (as per datasheet):
The datasheet highlights several critical advantages of this differential architecture:

1. Superior Noise Immunity: The driver accepts 5V differential PWM
signals (terminated with 120Q), which are inherently resistant to common-mode
noise. This is crucial in high-power systems with high dv/dt and di/dt noise, such as
motor drives and inverters, where ground loops and electromagnetic interference
(EMI) can corrupt single-ended signals.

2. Integrated Isolated Power: The onboard 2W isolated DC-DC converters eliminate the
need for external isolated SMPS units, simplifying system design and reducing the bill
of materials (BOM) and board space.

3. Robust Protection Suite: The driver integrates comprehensive protection features:

o DESAT (Desaturation) / VCE Monitoring: Fast short-circuit protection (1us
response time) with an active Miller clamp to prevent parasitic turn-on.

o Soft Shutdown: In a fault condition (400mA soft turn-off), it safely turns off
the IGBT to prevent destructive overvoltage spikes.

o Undervoltage Lockout (UVLO): Monitors both primary and secondary supply
rails, preventing the power device from operating without sufficient gate
voltage.

4. Differential Fault Reporting: The fault condition is communicated back to the
controller via a differential pair (FAULT-P/N), ensuring the critical fault signal is
transmitted reliably even in the presence of significant noise, preventing
misinterpretation by the controller.

5. High Performance: It supports high-frequency switching (up to 100 kHz) with very
low propagation delays (<130 ns) and is rated for high DC bus voltages (up to 2100V).



6. Flexibility: Features like user-selectable dead time, configurable gate resistors (Rg-
on/off), and compatibility with a wide range of logic levels (3.3V to 5V) make it
adaptable to various IGBT and SiC MOSFET modules.
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Conclusion

The CHDIG_PRO_485_F10 driver is a highly integrated, robust solution designed for
demanding power conversion applications. Its use of differential signaling for both control
and feedback paths is its most significant advantage, providing unmatched noise immunity
and system reliability compared to standard single-ended drivers. This makes it an ideal
choice for applications like industrial motor drives, electric vehicle chargers, and renewable
energy systems, where operating conditions are harsh and system downtime is costly.



