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The second-generation Mazda MX-5 Miata, known internally as the NB chassis, represents a pivotal era in the

evolution of the world's best-selling roadster. Spanning from 1999 to 2005, the NB series refined the pure driving

dynamics of the original NA while introducing significant mechanical advancements. For owners, enthusiasts, and

professional technicians, the period between 1999 and 2001 is particularly critical, as it encompasses the transition

from the NB1 (1999–2000) to the NB2 (2001–2005) face-lift. This transition introduced the 1.8L engine with

Variable Valve Timing (VVT), a technology that fundamentally changed the maintenance profile and performance

characteristics of the vehicle.

The Critical Role of Factory Service Manuals (FSM)

In the realm of automotive repair, the Factory Service Manual (FSM)is the definitive authority. Unlike aftermarket

repair guides, which often generalize procedures to cover multiple makes and models, the Mazda MX-5 FSM is the

original documentation used by dealership technicians. It provides granular detail on everything from the resistance

of electrical sensors to the exact sequence of bolt tightening for the cylinder head.

For the 1999–2001 models, accessing the correct documentation is essential. The 1999 and 2000 models share a

largely identical mechanical architecture, whereas the 2001 model year introduces significant changes in engine

management, internal components, and braking systems. A 2001-specific manual is required for accurate

troubleshooting of the VVT system and the updated OBD-II protocols introduced that year.

Manual Taxonomy and Organization

A standard 1999–2001 Mazda Service Manual is typically organized into sections following a standardized

numbering system. Understanding this hierarchy is the first step in efficient vehicle diagnosis:

•  Section 00: General Information – This includes the 'How to Use This Manual' guide, identification number 

locations, and general lifting points.

•  Section 01: Engine – Detailed breakdowns of the 1.8L BP-4W (99-00) and BP-Z3 (01+) engines.

•  Section 02: Suspension – Alignment specifications and component replacement.

•  Section 03: Driveline/Axle – Differential servicing and half-shaft maintenance.

•  Section 04: Braking System – ABS diagnostics and master cylinder overhaul.

•  Section 05: Transmission – Manual and automatic gearbox tear-downs.

•  Section 09: Body and Accessories – Convertible top adjustments and interior trim.

Technical Evolution: NB1 vs. NB2 (1999 vs. 2001)

The year 2001 marked the 'NB2' refresh, which brought more than just aesthetic changes like the projection-style 

headlights. The engineering team at Mazda implemented the Sequential Valve Timing (S-VT) system on the

intake cam. This addition aimed to improve low-end torque while maintaining high-end horsepower, but it added a

layer of complexity for those performing timing belt services or internal engine work.

Engine Specification Matrix

The following table illustrates the core differences between the early and late 1.8L engines found in the 1999–2001



range:



Feature 1999–2000 (BP-4W) 2001+ (BP-Z3)

Compression Ratio 9.5:1 10.0:1

Valve Timing Fixed Variable (S-VT) on Intake

Intake Manifold VICS (Variable Inertia Charging) VTCS (Variable Tumble Control)

Horsepower (Advertised) 140 hp 142–155 hp (Region dependent)

Cylinder Head High-port design Revised VVT-capable head

The BP-Z3 engine found in the 2001 model requires a specific manual because the VVT actuator on the intake 

camshaft is hydraulically controlled via an Oil Control Valve (OCV). Technicians must be aware of the specific oil

pressure requirements and the precision needed when setting the timing belt, as the VVT gear must be properly

'homed' or locked during the installation process.

The Variable Valve Timing (VVT) Deep Dive

For the 2001 MX-5, the VVT system is the heart of the engine's performance. It works by advancing or retarding

the intake camshaft timing relative to the crankshaft. This is achieved through a vane-type actuator attached to the

front of the intake cam. The Engine Control Unit (ECU) sends a pulse-width modulated (PWM) signal to the OCV,

which then directs high-pressure engine oil to either side of the vanes in the actuator.

Common VVT Failure Modes

1.  OCV Filter Clogging: Small particles in the oil can clog the micro-screen filter leading to the VVT actuator. 

This often triggers a Check Engine Light (CEL) with codes like P0011 or P0012.

2.  Actuator Seal Leaks: Over time, the internal seals of the VVT sprocket can fail, leading to reduced timing 

control and an audible 'rattle' at idle.

3.  Oil Viscosity Sensitivity: As highlighted in AMSOIL technical data, the 2001+ VVT engine is highly sensitive 

to oil viscosity. Using a weight that is too heavy can slow the response of the VVT system, while oil that is too thin 

may not provide enough hydraulic pressure to move the actuator at high temperatures.

Procedural Guide: The Timing Belt Service

The timing belt service is perhaps the most critical maintenance item detailed in the 1999–2001 service manuals. 

Mazda recommends a 60,000-mile interval (though some regions allow for 100,000 miles). Because the BP-series 

engine is a non-interference design, a belt failure typically won't result in catastrophic valve-to-piston contact, but

it will leave the driver stranded.

Step-by-Step Execution

1. Preparation:Disconnect the battery and drain the cooling system. Remove the radiator, accessory belts, and

the cooling fans to gain adequate workspace.

2. Component Removal: Remove the valve cover and the upper/middle/lower timing covers. You must also remove 

the crankshaft pulley (harmonic balancer). Warning:Use a dedicated holder tool to prevent the engine from

rotating when loosening the crank bolt (Torque spec: ~116–122 lb-ft).

3. Alignment:Rotate the crankshaft until the timing mark on the crank sprocket aligns with the 'T' mark on the oil



pump housing. Ensure the 'I' and 'E' marks on the camshaft gears align with the corresponding marks on the

backplate.

4. VVT Considerations (2001 Only):On the 2001 model, the intake cam gear is the VVT actuator. Do not attempt

to disassemble the actuator unless you have specialized tools and a high-level repair manual. Ensure the actuator

is in the 'retarded' position before belt installation.

5. Tensioning: Install the new belt, starting from the crank sprocket and moving counter-clockwise. Use a new

tensioner and idler pulley. The service manual specifies a specific 'count' of belt teeth between the cam gears

(usually 19) to ensure perfect timing.

Fluid Dynamics and Chemical Requirements

The 1999–2001 Miata has specific requirements for fluids that directly impact the longevity of its mechanical

systems. Misunderstanding these requirements is a common cause of premature wear.

Fuel Grade Analysis

There is frequent debate regarding whether the Miata requires premium fuel. The 1999–2000 models with a 9.5:1 

compression ratio are generally optimized for 87-octane (regular) fuel. However, the 2001 model with its 10.0:1 

compression ratio and VVT system is much more sensitive. While the ECU can pull timing to prevent knock on 

lower grades, the 2001 Owners Manualrecommends 91-octane or higher to achieve the advertised performance

figures and ensure engine longevity under load.

Lubrication Specs



Component Recommended Grade Capacity (Approx.)

Engine Oil (99-00) 5W-30 (API SJ or better) 4.0 Quarts

Engine Oil (2001+) 5W-30 (Synthetic preferred for VVT) 4.1 Quarts

Manual Transmission 75W-90 GL-4 2.1 Quarts

Differential (Open/LSD) 80W-90 GL-5 1.0 Quart

Cooling System Ethylene Glycol (FL22 or equivalent) 6.3 Quarts

Chassis, Wheels, and Suspension Tuning

The NB chassis is praised for its double-wishbone suspension at all four corners. However, maintaining this

handling requires strict adherence to alignment and torque specifications found in the Workshop Manual. The 2001

model year also saw the introduction of 'Sport' brakes and 16-inch wheel options, which changed the unsprung

weight and braking dynamics compared to the 1999 base models.

Torque Specifications Checklist

Critical fasteners must be torqued to spec to prevent failure under cornering loads:

•  Wheel Lug Nuts: 65–87 lb-ft.

•  Brake Caliper Slide Pins: 25–29 lb-ft.

•  Upper Control Arm Long Bolt: 32–40 lb-ft.

•  Shock Absorber Top Nut: 22–27 lb-ft.

•  Spark Plugs: 11–16 lb-ft.

Case Study: Troubleshooting the 'No-Start' Condition

A common issue reported in Miata forums and technical databases for the 1999–2001 range is the intermittent no-

start when the engine is hot. By referencing the Mazda Service Manual Electrical Wiring Diagram (EWD),

technicians can trace this to two primary culprits:

The Camshaft Position (CMP) Sensor

On the NB, the CMP sensor is located on the front of the valve cover (1999-2000) or integrated near the VVT

system (2001). Heat soak causes the internal electronics of the sensor to fail, leading to a loss of signal to the ECU.

The manual provides a resistance test (measured in Ohms) to verify sensor health before replacement.

The Main Relay Failure

The main relay, located in the engine bay fuse box, is responsible for powering the ECU and fuel pump. For the

1999–2001 models, the solder joints inside the relay can crack. A technical manual helps identify the specific relay

pins to jump for a field diagnosis, allowing the owner to confirm if the relay is the cause of the fuel delivery failure.

Long-Term Maintenance Implications

Properly maintaining a 1999–2001 Mazda MX-5 Miata is an exercise in precision engineering. The transition from 

the NB1 to the NB2 brought about a more capable but more sensitive machine. Utilizing a 2001-specific service 



manualis not merely a suggestion; it is a requirement for anyone performing more than basic oil changes. From

the intricacies of the VVT hydraulic circuit to the exact torque sequence of the cylinder head, the documentation

provided by Mazda ensures that the vehicle remains a benchmark for reliability and driving pleasure.

By following the factory-prescribed maintenance intervals—paying particular attention to the 60k-mile timing belt

service, the quality of synthetic lubricants for the VVT actuator, and the specific cooling requirements of the BP

engine—owners can expect these vehicles to easily surpass 200,000 miles. The NB Miata remains a testament to

'Jinba Ittai' (horse and rider as one), and the service manual is the map that ensures that bond is never broken by

mechanical failure.
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