
Advanced Engine Diagnostics – Study Notes

1. Overview

Advanced engine diagnostics go beyond basic “check?engine” light reading. They combine data

acquisition, analysis, and interpretation to pinpoint mechanical, electrical, and software?related

faults in modern internal?combustion engines (ICE) and hybrid powertrains.

Goal Typical Outcome

Identify root cause of performance loss Targeted repair/re?programming

Verify compliance with emissions standards Pass/fail on regulatory tests

Optimize engine tuning and fuel efficiency Adjusted control parameters

Predict future failures (predictive maintenance) Scheduled service before breakdown

2. Core Diagnostic Platforms

Platform Key Functions Typical Interfaces

OEM?Specific Scan Tools (e.g.,

Bosch ESI, Delphi DS, Snap?On

Solus)

Full ECU access, bi?directional

control, live data streams,

adaptation clearing

Proprietary connectors (CAN,

K?Line, FlexRay) + PC?

based software

Universal OBD?II Scanners

(e.g., Autel MaxiSys, Launch

X431)

Standard DTC read/clear, live

sensor data, actuation tests,

ECU coding (limited)

OBD?II 16?pin, Bluetooth/Wi

?Fi dongle

Data?Logging Analyzers (e.g.,

Motec, AEM, MoTeC)

High?frequency sampling (?10

?kHz), multi?channel

acquisition, GPS sync

CAN, analog inputs, high?

speed serial

Specialty Testers (e.g.,

compression gauge, leak?down

tester, cylinder balance tester)

Mechanical condition

verification, combustion quality

Physical connectors,

pressure ports

3. Communication Protocols

Advanced Engine Diagnostics



Protocol Speed Typical Use Notes

CAN (Controller Area

Network)

125?kbps –

1?Mbps

Primary vehicle network; ECU?

to?ECU messaging

Most modern diagnostics

rely on CAN

K?Line / ISO?9141?2 10.4?kbps
Older OBD?II vehicles (pre?

2005)
Requires slower scan tools

FlexRay 10?Mbps

High?performance or safety?

critical systems (e.g., V8,

hybrid)

Dual?channel redundancy

Ethernet (BroadR-

Reach, 100BASE?T1)

100?Mbps

– 1?Gbps

Next?gen vehicle networks,

ADAS, powertrain data

Allows high?resolution

waveform capture

LIN (Local

Interconnect Network)
20?kbps

Sub?system communication

(e.g., HVAC, seat motors)

Not used for engine control

but may carry sensor data

4. Diagnostic Workflow

1. Pre?Inspection

Visual check (leaks, wiring, connectors).

Verify battery voltage (>?12.6?V) and ground integrity.

2. Initial Scan

Connect scan tool ? read DTCs (both stored and pending).

Record freeze frame data for each DTC (engine speed, load, temperature).

3. Live Data Acquisition

Select key parameters:

RPM, MAP, MAF, IAT, Coolant Temp, O? sensors, Lambda, Fuel Trim, Ignition

Timing, Crankshaft/Camshaft Position, Boost pressure (if applicable).

Use graphing mode to spot anomalies (e.g., spikes, flatlines).
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