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The Audi Self-Study Program (SSP) 606 serves as a definitive technical repository for the third generation of the 

EA888 engine family. Since its inception, the EA888 has been the backbone of the Volkswagen Group&rsquo;s 

(VAG) powertrain strategy, powering everything from compact hatchbacks to executive sedans and SUVs. The SSP 

606document specifically details the 1.8L and 2.0L TFSI engines, which represented a paradigm shift in internal

combustion engineering, focusing on the synthesis of performance, efficiency, and stringent emission compliance.

The Strategic Significance of the EA888 Generation 3

The transition to the third generation (Gen 3) was necessitated by global demands for reduced CO2 emissions and 

improved fuel economy without sacrificing the power delivery Audi customers expect. The EA888 Gen 3, as 

detailed in SSP 606, introduced several industry-first innovations, such as an integrated exhaust manifold and a

dual-injection system. These features were designed to address the inherent weaknesses of earlier direct-injection

engines, particularly regarding cold-start emissions and intake valve carbon accumulation.

Core Design Philosophy

The design philosophy of the EA888 Gen 3 focuses on downspeeding and downsizing. By utilizing advanced

turbocharging and variable valve lift, engineers were able to extract high torque at lower RPMs, allowing for longer

gear ratios in the transmission. This results in a significant reduction in fuel consumption during highway cruising

while maintaining punchy acceleration for urban driving environments.

Technical Architecture: The Engine Block and Rotating Assembly

The foundation of the 1.8L and 2.0L TFSI engines is a grey cast iron (GJL-250) cylinder block. Despite the industry

trend toward aluminum blocks, Audi opted for cast iron due to its superior acoustic properties and thermal stability

under high boost pressures. However, to mitigate weight, the wall thickness was reduced to a mere 3.0mm

&plusmn; 0.5mm, making it one of the lightest cast-iron blocks in production.

The Crankshaft and Balancing System

To ensure the refinement expected of a premium brand, the EA888 Gen 3 utilizes a sophisticated balancing 

system. The Lanchester balancer shaftsare located in the crankcase and rotate at twice the engine speed to

counteract second-order inertial forces. A key improvement in the Gen 3 is the use of roller bearings for the

balancer shafts, which significantly reduces internal friction compared to the plain bearings used in previous

generations.

•  Crankshaft: Forged steel with eight counterweights for the 2.0L variant, ensuring high torsional rigidity.

•  Pistons: Features a new alloy with a friction-optimized skirt coating and a specifically shaped bowl for the dual-

injection process.

•  Connecting Rods: Cracked-cap design for precision fitment and reduced weight.



The Dual-Injection System: FSI and MPI Integration

One of the most significant technical breakthroughs detailed in SSP 606 is the dual-injection system. This system 

combines Direct Injection (FSI) with Multi-Point Port Injection (MPI). This hybrid approach allows the Engine

Control Unit (ECU) to switch between or combine injection methods based on load and engine speed.

Injection Strategies and Benefits

1.  Cold Start: High-pressure direct injection (FSI) is used to ensure stable combustion and rapid catalyst 

heating.

2.  Partial Load: The MPI system takes over, injecting fuel into the intake manifold. This improves the 

homogenization of the air-fuel mixture and significantly reduces the formation of particulate matter.

3.  Full Load: Both systems can operate simultaneously, or the FSI system can dominate to provide the cooling 

effect of evaporating fuel within the cylinder, allowing for higher compression ratios without knock.

Furthermore, the MPI system helps in preventing carbon buildupon the intake valves, a common issue in

traditional direct-injection engines, as the fuel spray effectively cleans the valve stems during the intake stroke.

Audi Valvelift System (AVS) and Camshaft Control

The valvetrain of the EA888 Gen 3 is a masterpiece of variable geometry. Both the intake and exhaust camshafts 

feature continuous adjustment (VVT), but the exhaust side is equipped with the Audi Valvelift System (AVS). This

system allows the ECU to switch between two different cam lobe profiles, effectively changing the lift and duration

of the exhaust valves.

AVS Operational Logic

At low engine speeds and loads, a smaller cam profile is used to increase the exhaust gas velocity, which aids in

turbocharger spooling. At higher loads, the system switches to a larger profile to maximize gas flow and reduce

pumping losses. This contributes to a flat torque curve, where peak torque is often available from as low as 1,250

RPM.



Feature 1.8L TFSI (Gen 3) 2.0L TFSI (Gen 3)

Bore 82.5 mm 82.5 mm

Stroke 84.1 mm 92.8 mm

Compression Ratio 9.6:1 9.6:1 (Variable by Code)

Injection System FSI + MPI Dual FSI + MPI Dual

Turbocharger Integrated Manifold Integrated Manifold

Weight Approx. 135 kg Approx. 140 kg

Innovative Thermal Management System

Traditional cooling systems use a wax-element thermostat that reacts slowly to temperature changes. The EA888 

Gen 3 utilizes an electronically controlled rotary valve module. This module replaces the traditional thermostat

and allows for precise, active control over the coolant flow.

Thermal Control Phases

During the warm-up phase, the rotary valves can completely block coolant flow to the engine block, allowing the

stationary coolant to heat up rapidly. This reduces internal friction (as oil thins out faster) and improves heater

performance for cabin comfort. Once the target temperature is reached, the ECU modulates the valves to maintain

an optimal temperature of 107&deg;C during light loads and 85&deg;C during high-performance driving to prevent

detonation.

Integrated Exhaust Manifold (IEM)

Crucially, the exhaust manifold is integrated directly into the cylinder head and is water-cooled. This design serves

two purposes: it allows the exhaust gases to heat the coolant faster during warm-up, and it prevents the

turbocharger from overheating during high-load scenarios. By cooling the exhaust gases before they reach the

turbo, Audi eliminated the need for "fuel enrichment" (dumping extra fuel to cool the cylinders), thereby improving

high-speed fuel economy.

Turbocharging and Boost Regulation

The turbocharging system in the SSP 606 context features a mono-scroll turbocharger (for most variants) with an 

electronic wastegate actuator. Unlike pneumatic actuators, the electronic version is faster and more precise,

allowing the ECU to keep the wastegate open during warm-up to reduce backpressure or snap it shut instantly for

rapid torque onset.

Turbocharger Technical Specs

•  Material: High-temperature resistant steel alloy.

•  Bearing: Robust floating bearing system optimized for low-viscosity oils.

•  Cooling: Integrated into the engine&rsquo;s coolant circuit with an after-run electric pump to prevent oil coking 

after the engine is shut off.

Maintenance, Troubleshooting, and Field Guide



While the EA888 Gen 3 is a robust engine, its complexity requires specific maintenance protocols. Technicians and

owners should focus on the following key areas to ensure longevity:

Oil Management and Lubrication

The engine uses a fully variable oil pumpthat operates in two pressure stages. At low speeds, it maintains a

pressure of approximately 1.8 bar to reduce the energy required to drive the pump. At higher loads, it switches to

3.3 bar. Using the correct oil specification (usually VW 504 00/507 00 or 508 00) is critical because the variable

pump and oil jets for piston cooling rely on specific viscosity behaviors.

Timing Chain Integrity

Early EA888 engines (Gen 1 and 2) were notorious for timing chain tensioner failures. The Gen 3, detailed in SSP 

606, features a redesigned chain with an improved link pitch and a much more robust tensioner design. However, it

is still recommended to monitor the "phase adaptation" values via diagnostic software (like VCDS) to check for

chain stretch over 100,000 miles.

Common Failure Modes and Solutions



Issue Symptom Root Cause / Solution

Coolant Leaks Low coolant light, sweet smell Usually the water pump/thermostat 
module housing. Replacement of the 
entire unit is often required.

PCV Valve Failure Rough idle, oil consumption Diaphragm rupture in the oil 
separator. Replace with the latest 
revision part.

Wastegate Rattle Metallic pinging on deceleration Wear in the wastegate linkage. Some 
repair kits exist, but often requires a 
turbo housing replacement.

Oil Leaks Oil on the front of the block Upper timing cover gaskets or the 
camshaft bridge seal.

Summary of Broader Engineering Implications

The technical advancements found within the Audi SSP 606represent the pinnacle of four-cylinder internal

combustion development. By integrating the exhaust manifold into the head, utilizing a dual-injection strategy, and

employing an electronic thermal management module, Audi successfully created an engine that feels much larger

than its displacement would suggest.

The EA888 Gen 3 is not just a power plant; it is a modular system that allowed Audi to scale performance across its

entire lineup. From the efficient 1.8L TFSI in the A3 to the high-output 2.0L TFSI in the S3 and TTS, the core

architecture remains the same, proving the versatility of the engineering. For the technical professional,

understanding the intricacies of the SSP 606 is essential for diagnosing and maintaining the modern Audi fleet. As

the automotive industry moves toward electrification, the EA888 Gen 3 stands as a final, sophisticated testament to

the potential of gasoline-powered engineering, balancing the conflicting requirements of performance,

environmental responsibility, and mechanical refinement.

Ultimately, the success of this engine platform lies in its ability to adapt. Whether cruising at low RPMs using its

MPI system for maximum efficiency or pushing to the redline with AVS and FSI providing maximum flow and

cooling, the EA888 Gen 3 remains a benchmark in the industry. Its legacy continues in the Gen 4 and Evo variants,

but the foundational leaps made during the Gen 3 era—as documented in the SSP 606—remain the most

significant in the family&rsquo;s history.
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