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VCU

Vehicle Control Unit (VCU), sometimes referred to as a Vehicle Supervisory
Controller, is an essential component in modern automobiles, particularly in
electric vehicles (EVs) and advanced internal combustion engine (ICE) vehicles.
The VCU serves as the brain of the vehicle, coordinating and managing various

subsystems to ensure efficient operation, safety, and performance. Below are
key aspects of a VCU.

Purpose and Functionality:

e Central Control: The VCU integrates and manages information from

multiple Electronic Control Units (ECUs), such as those for the engine,

transmission, braking, and more.
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Role in Electric and Hybrid Vehicles

e Powertrain Control: Managing the interaction between the electric
motor, battery pack, and regenerative braking.

e Battery Management: Working with the Battery Management System
(BMS) to monitor and control the state of charge (SOC), temperature, and

health of the battery.
e Energy Management: Distributing energy between the motor and other

auxiliary systems to maximize efficiency
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Here is an illustration of a Vehicle Control Unit (VCU) showcasing its integration

with various automobile subsystems.
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MCU

The MCU is a part of the broader powertrain system and works closely with the
Vehicle Control Unit (VCU) and Battery Management System (BMS).
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Key Functions of a Motor Control Unit
1. Motor Operation Control:

o Controls the speed, torque, and direction of the electric motor

based on driver input and system requirements.

o Ensures smooth acceleration, deceleration, and braking through

advanced algorithms.
2. Energy Management:

o Optimizes energy usage by controlling how much power is drawn

from the battery.

o Supports regenerative braking to capture energy during braking

and store it in the battery.
3. Communication:

o Interacts with other vehicle systems via communication protocols

like CAN bus or Ethernet to coordinate operations.
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4. Safety and Diagnostics:

o Monitors motor performance and detects anomalies like

overheating, overcurrent, or mechanical faults.

o Implements safety protocols such as motor shutdown in case of

critical failures.
5. Inverter Control:

o Manages the inverter, which converts DC power from the battery

into AC power required by the electric motor.

o Ensures precise control of voltage and frequency for efficient motor

operation.
Motor Type Control Method Required Sensors
| BLDC | Trapezoidal control | Hall sensor
| BLDC | Sensorless trapezoidal control | None
| BLDCand AC | Sinusoidal control | Hall sensor, Encoder, Resolver
| BLDCand AC Vector control/FOC __| Hallsensor. Encoder. Resolver
BLDC and AC Sensorless vector control/FOC -7 None
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