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The BMW 1 Series (F20/F21 generation) represents a pivotal chapter in the history of the subcompact executive

car. Produced between 2011 and 2019, this generation serves as the final iteration of the rear-wheel-drive (RWD)

architecture in the 1 Series lineage, a characteristic that defined BMW's commitment to driving dynamics in a

segment dominated by front-wheel-drive competitors. This technical analysis explores the engineering nuances,

powertrain configurations, and chassis dynamics that solidified the F20/F21 as an enthusiast favorite.

1. Architectural Framework: The F20 and F21 Distinction

The second generation of the BMW 1 Series is bifurcated into two primary chassis codes: the F20 (5-door 

hatchback) and the F21(3-door hatchback). Unlike its predecessor, the E87, which faced criticism regarding

interior space and material quality, the F20 platform was engineered with a longer wheelbase and widened tracks

to enhance both stability and cabin ergonomics.

Chassis and Body Construction

The F20/F21 utilizes a high-strength steel monocoque, incorporating strategic use of aluminum in subframes and 

suspension components to maintain a near-perfect 50:50 weight distribution. This balance is critical for

neutralizing polar moments of inertia, allowing for precise turn-in and predictable mid-corner behavior. The torsional

rigidity of the F20 chassis was increased by approximately 25% compared to the E87, providing a more stable

platform for the suspension to operate.

2. Powertrain Engineering: The Evolution of BMW EfficientDynamics

The F20/F21 generation witnessed a significant transition in BMW's engine philosophy, moving from the older N-

series engines to the modular B-series engines during the Life Cycle Impulse (LCI) updates. The lineup ranges

from fuel-efficient three-cylinder units to the legendary straight-six powerplants found in the M-Performance models.

Petrol Engines: From N13 to B48

Initially, the 114i, 116i, and 118i utilized the N13 engine, a 1.6-liter turbocharged four-cylinder developed in 

collaboration with PSA Peugeot Citroën. Featuring TwinScroll turbocharging, Valvetronic variable valve lift, and 

Double-VANOS variable camshaft timing, this engine was designed for maximum torque at low RPMs. In 2015, 

these were largely replaced by the B38 (3-cylinder) and B48(4-cylinder) modular engines, which offered improved

thermal efficiency and a more robust closed-deck block design.

Diesel Engines: The N47 and B47 Transition

The diesel variants, particularly the 118d and 120d, were the volume sellers in Europe. The early models featured 

the N47 engine, which, while efficient, was noted for timing chain vulnerabilities in early iterations. This was 

rectified with the introduction of the B47 enginein the LCI models. The B47 introduced improved acoustic shielding

and a more sophisticated solenoid injection system, operating at pressures up to 2,000 bar.



3. Transmission Systems and Drivetrain Logic

A core component of the F20's driving experience is the integration of the ZF 8HP 8-speed automatic 

transmission. While a 6-speed manual was standard, the ZF 8HP redefined expectations for automatic gearboxes 

in small cars. Its shift logic is integrated with the car's Driving Experience Control, allowing for varying shift

speeds and points based on whether the driver selects Eco Pro, Comfort, Sport, or Sport+ modes.

The xDrive System

For the first time in the 1 Series, BMW offered the xDriveintelligent all-wheel-drive system on select models like

the 120d and the M135i/M140i. Unlike permanent AWD systems, BMW's xDrive utilizes an electronically controlled

multi-plate clutch in the transfer case to divert power to the front wheels only when slippage is detected,

maintaining a rear-biased feel under normal conditions.

4. Comparative Technical Specifications

The following table illustrates the performance metrics across the most significant variants of the F20/F21 range,

comparing early models with their LCI successors.



Model Engine Code Displacement Power (hp) Torque (Nm) 0-100 km/h (s)

116i (Pre-LCI) N13B16 1,598cc 136 220 8.5

118i (LCI) B38B15 1,499cc 136 220 8.5

120i (LCI) B48B20 1,998cc 184 270 7.1

125i (Pre-LCI) N20B20 1,997cc 218 310 6.2

M135i (Pre-LCI) N55B30 2,979cc 320 450 4.9

M140i (LCI) B58B30 2,998cc 340 500 4.6

5. Suspension Dynamics and Steering Geometry

The F20/F21 employs a double-joint spring strut front axle and a five-link rear axle. This sophisticated setup is

rare in the C-segment and is a direct result of the RWD layout. By decoupling the steering and driving forces (since

the front wheels only handle steering), BMW engineers achieved a level of steering purity and feedback that front-

wheel-drive competitors struggle to replicate.

Variable Sport Steering

Higher-spec models were equipped with Variable Sport Steering. This system uses a variable-ratio steering rack

that becomes more direct as the steering wheel is turned further. This reduces the amount of physical effort

required during low-speed maneuvers and parking, while maintaining high-speed stability through a less sensitive

center position.

6. The M Performance Flagships: M135i and M140i

The pinnacle of the F20 generation is undoubtedly the M-Performance models. These vehicles are not full "M" cars

(like the M2) but are engineered by the M Division to bridge the gap between standard models and dedicated track

machines.

N55 vs. B58: A Technical Deep Dive

The M135i utilized the N55 engine, a single-turbo (TwinScroll) 3.0L inline-six. In 2016, this was succeeded by the 

M140i featuring the B58 engine. The B58 represented a massive leap in engineering, featuring a heat 

encapsulation system that allows the engine to retain heat for up to 36 hours, reducing wear during cold starts. 

Furthermore, the B58 moved to a closed-deck designand utilized a water-to-air intercooler integrated directly into

the intake manifold, significantly reducing the intake path and improving throttle response.

7. Electrical Systems and iDrive Evolution

The F20/F21 was a platform for the rapid evolution of BMW's iDrive infotainment system. Over its lifespan, the

car saw three major iterations of the system:

•  CIC (Car Information Computer): Found in the earliest 2011-2012 models.

•  NBT (Next Big Thing): Introduced in late 2012, featuring a faster processor and 3D mapping.

•  NBT Evo (ID5/ID6): Introduced with the final LCI, featuring a tile-based interface, touchscreen capabilities (in 



later versions), and wireless Apple CarPlay.

The integration of BMW ConnectedDriveallowed for real-time traffic information (RTTI), remote services via a

smartphone app, and Intelligent Emergency Call, which uses an integrated SIM card to contact emergency

services in the event of an accident.

8. Maintenance, Reliability, and Troubleshooting

While the F20 is generally robust, technical writers and mechanics have identified specific areas that require

preventive maintenance to ensure longevity. Understanding these common failure modes is essential for owners

and technicians.

Common Technical Issues and Solutions

1.  Oil Filter Housing Gasket Leaks: Common on N13 and N20 engines. The rubber gasket becomes brittle over 

time, leading to oil seepage that can contaminate the drive belt. Solution: Proactive replacement every 80,000 km.

2.  Coolant Expansion Tank Cracks: The plastic used in the cooling system is subject to high thermal stress. 

Solution: Inspect for white residue (dried coolant) around seams.

3.  N47 Timing Chain Wear: Characterized by a "rhythmic scratching" sound from the rear of the engine. 

Solution: Regular oil changes (every 10,000 km) and tensioner updates.

4.  B58 PCV Valve Diaphragm: In high-mileage M140i models, the PCV diaphragm can tear, causing a whistling 

noise and increased oil consumption. Solution: Replacement of the PCV cap or the entire valve cover.

9. Field Guide: Optimizing the F20 for Performance

For enthusiasts looking to enhance the technical capabilities of the F20, several hardware upgrades are common.

These modifications focus on addressing the factory compromises made for comfort.

Step-by-Step Suspension Optimization

•  Step 1: Bushing Upgrades. Replacing the front tension strut bushings with Polyurethane or M2-sourced 

components significantly reduces toe-deflection during heavy braking.

•  Step 2: Limited Slip Differential (LSD). Standard F20s use an open differential with electronic braking (e-diff). 

Installing a mechanical LSD (like M Performance or Quaife) transforms traction during corner exit.

•  Step 3: Adaptive M Suspension Calibration. Using software tools like BimmerCode or E-Sys, the damping 

characteristics of the EDC (Electronic Damper Control) can be adjusted to match aftermarket lowering springs.

10. The LCI and LCI2 Refinements

BMW performed two major updates (Life Cycle Impulses) on the F20. The first (LCI) in 2015 brought a total

redesign of the front and rear aesthetics, moving away from the controversial "triangle" headlights to a sleeker,

more horizontal design. It also introduced the B-series modular engines. The second (LCI2) in 2017 was more

subtle, focusing on interior refinements, a new instrument cluster with Black Panel technology, and updated iDrive

software.

The Legacy of the F20/F21 Generation

The BMW 1 Series F20/F21 occupies a unique space in automotive history. It was the last subcompact hatchback

to offer a longitudinal engine layout and rear-wheel drive. As the industry shifts toward front-wheel-drive platforms

(like the subsequent F40 1 Series) for better packaging and interior volume, the F20 remains the definitive choice

for those who value mechanical purity and traditional BMW driving dynamics. Its combination of advanced modular



engines, the ZF 8-speed transmission, and a sophisticated five-link rear suspension ensures its status as a future

classic in the executive subcompact segment. Through rigorous engineering and iterative refinements, BMW

created a vehicle that balanced the efficiency required for the modern era with the soul of a driver's car.
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