
Automobile Technologies Summary
Modern Systems, Powertrain Innovation & Digital Infrastructure

1. Key Automotive Systems

Automobile engineering integrates mechanical, hydraulic, and electronic control systems to optimize vehicle performance,

safety, and efficiency. Advanced powertrains work alongside automated vehicle dynamics control systems to deliver real-

time responsiveness and low emission profiles across diverse driving conditions.

400V – 800V
EV Battery System Voltage

15–20 Hz
ABS Valve Modulation Rate

500 kbps
High-Speed CAN-Bus Rate

2. Core Technology Matrix

Internal Combustion & Turbocharging

Combines direct fuel injection with variable valve timing and

forced induction to maximize torque density and volumetric

efficiency while lowering carbon output.

Electric Powertrains & BESS

Uses permanent magnet synchronous motors paired with

high-density lithium-ion battery arrays and regenerative

braking systems to recover deceleration energy.

Hydraulic Braking & ABS

Leverages Pascal's law with electronic control modules to

prevent wheel lockup during emergency braking,

maintaining vehicle steering control.

CAN-Bus & On-Board Diagnostics

Centralized Controller Area Network enables high-speed

communication between ECUs, providing real-time

diagnostics via standardized OBD-II protocols.

3. System Diagnostics & Operational Metrics

Vehicle System Primary Control Unit Key Sensor Inputs Common Failure Indicator

Engine

Management
ECM / ECU MAF, Crankshaft Position, O2 Sensors DTC P0300 (Random Cylinder Misfire)

Braking & Traction ABS / ESC Module
Wheel Speed Sensors, Yaw Rate

Sensor
ABS Warning Light / Traction Fault

High-Voltage

Battery

BMS (Battery

Management)

Cell Temperature, Voltage, Current

Sensors
Isolation Fault / Decreased Range

Thermal Control Thermostat / Fan ECU Coolant Temperature Sensor (ECT)
DTC P0128 (Coolant Temp Below

Threshold)

Diagnostic Summary

Modern vehicle troubleshooting relies on combining standardized OBD-II fault code analysis with physical sensor

measurement, enabling precise component isolation across mechanical and electrical assemblies.
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