general description and system operation

IGNITION SYSTEM OPERATION

This ignition system does not use a conventional distributor and coil. It uses a crankshaft position sensor input to the electronic control module (ECM). The ECM then determines electronic spark timing (EST) and triggers the direct ignition system ignition coil.

This type of distributorless ignition system uses a ``waste spark'' method of spark distribution. Each cylinder is paired with the cylinder that is opposite it (1-4 or 2-3). The spark occurs simultaneously in the cylinder coming up on the compression stroke and in the cylinder coming up on the exhaust stroke. The cylinder on the exhaust stroke requires very little of the available energy to fire the spark plug. The remaining energy is available to the spark plug in the cylinder on the compression stroke.

These systems use the EST signal from the ECM to control the electronic spark timing. The ECM uses the following information:

· Engine load (manifold pressure or vacuum).

· Atmospheric (barometric) pressure.

· Engine temperature.

· Intake air temperature.

· Crankshaft position.

· Engine speed (rpm).

DIRECT IGNITION SYSTEM IGNITION COIL

The direct ignition system (DIS) ignition coil is mounted near the rear of the camshaft carrier on the single overhead camshaft engine. On the dual overhead camshaft engine, the DIS ignition coil is mounted near the rear

of the cylinder head. Each pair of terminals of the DIS ignition coil provides the spark for two spark plugs simultaneously. The DIS ignition coil is not serviceable and must be replaced as an assembly.

CRANKSHAFT POSITION SENSOR

This direct ignition system uses a magnetic crankshaft position sensor. This sensor protrudes through its mount to within approximately 1.3 mm (0.05 inch) of the crankshaft reluctor. The reluctor is a special wheel attached to the crankshaft or crankshaft pulley with 58 slots machined into it, 57 of which are equally spaced in 6 degree intervals. The last slot is wider and serves to generate a "sync pulse." As the crankshaft rotates, the slots in the reluctor change the magnetic field of the sensor, creating an induced voltage pulse. The longer pulse of the 58th slot identifies a specific orientation of the crankshaft and allows the electronic control module (ECM) to determine the crankshaft orientation at all times. The ECM uses this information to generate timed ignition and injection pulses that it sends to the ignition coils and to the fuel injectors.
综述及系统操作说明

点火系统操作

本点火系统不使用传统的分电器和线圈，而使用输入了电子控制模块的曲轴位置传感器，然后由电子控制模块决定电子点火定时并触发点火系统点燃火线圈。这种无分电器的点火系统使用火花分布的“废火花”法。每一个气缸都与同它相对排列的气缸配对（气缸1和气缸4配对，或气缸2和气缸3配对）。在气缸进行到压缩冲程和排气冲程时，火花同时点燃。气缸进行到排气冲程时，点燃火花塞无需多少可用能量，剩余的能量就留待气缸进行到压缩程时点燃火花塞。 

这些系统都使用来自电子控制模块的曲轴位置传感器信号以控制电子火花定时装置。电子控制模块使用下列信息：

引擎负载（歧管压力或真空管压力）

大气（气压表所示）的压力

引擎温度

进气温度

曲轴位置

引擎转速（每分钟转速）

直接点火系统点火线圈

直接点火系统点火线圈安装在单顶置凸轮轴发动机的凸轮轴载体后部的附近。在双顶置凸轮轴发动机中，直接点火系统点火线圈安装在气缸盖后部的附近。直接点火系统点火线圈的每一对终端同时为两个火花塞提供火花。直接点火系统点火线圈不耐用，必须作为组件更换。

曲轴位置传感器

本直接点火系统使用的是磁曲轴位置传感器。该传感器在装载到曲轴磁阻转子的约1.3毫米（0.05英寸）时突出来。磁阻转子是附着在曲轴上或是曲轴带轮上的特殊的轮子。磁阻转子上有用机器开出来58个凹槽，其中的57个凹槽以6度的间隔平均排列，最后一个凹槽间隔稍宽用以产生同步脉冲。随着曲轴转动，磁阻转子上的凹槽改变了感应器的磁场，产生了感应电压脉冲。第58个凹槽产生的最长的脉冲确定了曲轴的转动方向同时使得电子控制模块始终觉得曲轴的转动方向。电子控制模块使用该信息产生定时点火和向点火线圈和燃料喷射器发出信号的脉冲注入。
