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Introduction to the Suzuki AN650 Engineering Legacy

The Suzuki AN650, commonly known as the Burgman 650, represents a pivotal moment in the evolution of the 

maxi-scooter. Introduced in 2002 for the 2003 model year (the K3 series), the AN650 was designed to bridge the 

gap between the convenience of a step-through scooter and the performance of a mid-sized touring motorcycle. As 

a Senior Technical Writer , it is imperative to note that the AN650 is not merely a larger scooter; it is a 

sophisticated piece of engineering featuring a unique electronically controlled continuously variable 

transmission (SECVT) and a high-performance parallel-twin engine.

To maintain such a complex machine, access to a comprehensive service manualis non-negotiable. Whether it is

the original Suzuki factory manual, a Haynes repair guide, or a Cyclepedia digital subscription, understanding the

technical nuances of the AN650 is essential for both professional technicians and dedicated enthusiasts. This

article serves as a deep-dive technical analysis into the AN650’s systems, maintenance protocols, and structural

engineering based on over nearly two decades of production data.

Core Technical Specifications and Framework

The foundation of the Suzuki AN650's performance lies in its unconventional chassis and powertrain layout. Unlike

smaller scooters where the engine acts as a stressed member of the swingarm (increasing unsprung weight), the

AN650’s engine is rigidly mounted in a tubular steel frame, much like a traditional motorcycle. This design

significantly improves handling stability and suspension response.

The Powerplant: 638cc Parallel-Twin

The heart of the AN650 is a 638cc, liquid-cooled, DOHC, 8-valve parallel-twin engine. This engine utilizes a 360-

degree crankshaft configuration with dual counter-balancers to minimize vibration—a common issue in large-

displacement twins. The fuel delivery is managed by a sophisticated Electronic Fuel Injection (EFI)system with

32mm throttle bodies, ensuring optimal stoichiometric ratios across various atmospheric conditions.



Component Specification Technical Detail

Engine Type 4-stroke, liquid-cooled, DOHC Parallel-twin, 8 valves

Displacement 638 cm³ (38.9 cu. in) 75.5 mm bore x 71.3 mm stroke

Compression Ratio 11.2:1 Requires high-octane unleaded fuel

Lubrication System Wet Sump Trochoid-type oil pump

Ignition Electronic Ignition (Transistorized) 32-bit ECU processing

The SECVT System: A Technical Breakdown

The most distinctive and technically challenging component of the Suzuki AN650 is the Suzuki Electronically-

controlled Continuously Variable Transmission (SECVT) . Unlike traditional CVTs that rely on centrifugal 

weights and spring tension to change gear ratios, the SECVT uses an electric motor and a Pulley Position 

Sensor (PPS) to actively manage the distance between the pulley faces.

How SECVT Functions

The SECVT allows for multiple riding modes: Normal, Power, and Manual. In Manual mode, the ECU simulates six 

fixed gear ratios (later models included an 'Overdrive' or 6th gear). The transmission uses a specialized dry hybrid 

belt—constructed with high-strength aluminum cooling fins and synthetic rubber—designed for high torque loads

that would shred a standard rubber V-belt.

Mathematical Model of SECVT Ratios

The transmission ratio (R) is determined by the effective diameters of the primary pulley (D1) and the secondary 

pulley (D2). The formula R = D2 / D1is dynamically adjusted by the ECM based on input from the throttle position

sensor (TPS), engine RPM, and rear wheel speed sensor. Because the SECVT can hold a specific ratio regardless

of RPM, it allows the engine to stay within its peak torque band (approximately 5,000 to 6,000 RPM) during

aggressive acceleration.

Common SECVT Failure Modes and Diagnostics

The complexity of the SECVT requires precise maintenance. According to the Suzuki AN650 Service Manual, the 

primary pulley bolt and the 'stopper bolt' are critical inspection points. A failed stopper bolt can lead to a 

catastrophic failure of the pulley adjustment mechanism, often indicated by the 'FI' (Fuel Injection/Fault Indicator) 

light and specific C-codes (e.g., C50, C54) on the instrument cluster.

Step-by-Step Maintenance Procedures

Regular maintenance is the cornerstone of longevity for the Burgman 650. Below is a procedural guide for some of

the most critical service tasks identified in the technical literature.

1. Engine Oil and Filter Replacement

The AN650 requires high-quality 10W-40 oil meeting JASO MA standards. Because the engine and transmission

share specific internal components but have separate oil chambers in some model years (Final Drive oil is

separate), technicians must be diligent.



2. Final Drive Gear Oil Service

The final drive utilizes a series of gears rather than a belt or chain to transfer power to the rear wheel. This unit 

requires SAE 90 Hypoid Gear Oil(GL-5). Failure to change this oil can lead to excessive gear whine and eventual

bearing failure.

1.  Place the scooter on the center stand on level ground.

2.  Remove the oil filler cap and the drain plug located at the bottom of the gear case.

3.  Drain completely and reinstall the drain plug with a new crush washer.

4.  Refill until oil reaches the lower lip of the filler hole.

3. Valve Clearance Inspection

This is a major service interval task (typically every 14,500 miles or 24,000 km). The AN650 uses shim-under-

bucketadjustment. To access the valves, the technician must remove the front bodywork, radiator, and valve cover.

If clearances are out of spec, the camshafts must be removed to replace the shims.

Comparison: Suzuki Burgman 650 vs. Burgman 400

A common point of confusion for new owners is the difference between the 400cc and 650cc models. While they

share the 'Burgman' branding, they are architecturally distinct.



Feature Burgman 400 (AN400) Burgman 650 (AN650)

Engine Configuration Single Cylinder Parallel Twin

Transmission Type Standard Centrifugal CVT Electronically Controlled (SECVT)

Final Drive V-Belt to Clutch Gear-driven Train

Braking System Single/Dual Front Disc Dual Front Floating Discs w/ ABS

Wet Weight Approx. 215 kg Approx. 277 kg

Electrical System and Wiring Analysis

The Suzuki AN650 service manualcontains extensive wiring diagrams that are vital for troubleshooting. The

electrical system is robust but complex, featuring a 450-watt alternator to power the EFI, SECVT motors, and

accessories (such as the electric windshield and folding mirrors found on the Executive/Z models).

Battery and Charging Circuit

The AN650 uses a YTX14-BSmaintenance-free battery. The charging system should output between 14.0V and

15.5V at 5,000 RPM. If the voltage remains low, the technician should perform a 'stator continuity test' and 'no-load

performance test' as detailed in the manual’s Chapter 9 (Electrical System).

Sensor Integration

The ECU processes data from a variety of sensors to maintain the SECVT's efficiency:

•  IAP (Intake Air Pressure) Sensor: Monitors engine load.

•  CKP (Crankshaft Position) Sensor: Determines ignition timing and RPM.

•  TO (Tip-Over) Sensor: Cuts fuel pump and ignition if the bike exceeds a 65-degree lean angle.

•  O2 Sensor: Found on K7 models and later, providing closed-loop fuel control for emissions compliance.

Case Study: Troubleshooting the 'Deer in the Headlights' (CVT Lag)

A known operational challenge for high-mileage AN650s is a perceived lag in transmission engagement. Through 

technical analysis of the service data, this is often attributed to the primary pulley bearing or a degraded PPS 

(Pulley Position Sensor). 

Solution Strategy:

Technicians should first perform an SECVT Reset(a sequence of ignition and throttle movements) to recalibrate

the pulley positions. If the issue persists, the service manual dictates a teardown of the transmission to inspect the

primary pulley splines. Interestingly, many 'mechanical' failures are actually electrical; a corroded connector at the

CVT motor can lead to improper voltage supply, causing the motor to struggle under load.

Braking and Suspension: The Chassis Dynamics

Given the AN650’s weight (over 600 lbs with fluids), the braking system is engineered for high thermal capacity. 

The front features dual 260mm discs with Nissin dual-piston calipers. Most models after 2006 come equipped 

with a non-switchable ABS (Anti-lock Braking System).



Suspension Specifications

The front suspension consists of 41mm telescopic forks with 105mm of travel. The rear uses a swingarm with twin

oil-damped shocks featuring 5-way adjustable preload. For touring applications, many owners upgrade to

progressive-rate springs to handle the increased load of a passenger and luggage without bottoming out.

Tire Selection and Load Ratings

The AN650 uses a 120/70R15 front and a 160/60R14 rear tire. It is crucial to use radial tiresspecifically designed

for maxi-scooters. The service manual warns against using bias-ply tires, which can cause high-speed instability

(weave) due to the AN650’s unique weight distribution.

Summary of Long-Term Operational Integrity

The Suzuki AN650 Burgman remains a masterclass in scooter engineering, offering a level of sophistication rarely 

seen in the segment. However, this sophistication comes with a requirement for disciplined maintenance. The 

service manualis the primary tool for any owner or mechanic, providing the torque specs, wiring paths, and

hydraulic pressures necessary to keep the 'King of Scooters' on the road.

By adhering to the factory-recommended intervals for SECVT inspections, valve adjustments, and fluid changes,

the AN650 is capable of exceeding 100,000 miles. The integration of a motorcycle-style frame with a revolutionary

electronic transmission creates a riding experience that is both smooth and powerful. As the industry moves toward

electrification, the technical lessons learned from the AN650's SECVT will undoubtedly serve as a blueprint for

high-efficiency variable-drive systems in the future.

Ultimately, whether you are consulting the Suzuki AN650-K3 service manualfor a vintage restoration or looking at

a 2021 model's schematics, the core principles remain the same: precision, cleanliness, and a deep respect for the

complex interplay between the electronic control unit and the mechanical drive train.
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