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Engine Ignition Timing Control Circuit
Using Microcomputer
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Summary

In order to improve the thermal efficiency of an internal combustion engine, various ignition

timing control systems were examined and the best one was chosen. The parts used for the systems

were a microcomputer system with DAS, 8 bit output port (D-FLIP FLOP), three types of isola-

tion circuit, two types of ignition timing pulse generator, three types of switching circuit and two

types of high voltage ignition circuit.

Most systems did not operate well due to the effects of electromagnetic waves and surge

currents occurring when the ignition began or ended with resulting high voltage.

The best ignition timing control system was found to be the combination of (microcomputer

system)-(ignition timing pulse generator using step motor position control pick-up)-(switching

circuit using TR logic)-(high voltage ignition circuit using CDI).
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Fig. 1. Schematic drawing for engine spark advance.
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Fig. 2. Schematic flow chart for three types of
spark advance (SA) control using micro-

computer.
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{b) Position controlled pick-up type

Fig. 5.

Ignition timing pulse generators.
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Fig. 6. Ignition timing adjustment.
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Table 1. Classification of ignition timing control system and test results of their combination

wpol 22 Fed

Computer — ignition timing Switching & High voltage
interface ofation pulse generator isolation ignition circuit
Output (a) Direct (a) IC logic (a) Photo (a) CDI system
port connection couple

(b) Photo (b) Step motor {b) LED-TR (b) TMI system

couple position control
pick-up
(c) Relay (c) TR logic

Remark; 1. Most combination system did not operate well due to effects of electromagnetic waves and surge
currents occurring when the ignition began or ended with resulting high voltage.
2. The combinations of - a
[b} - (a) - (b) - [:} operated, but there sometimes
c
occurred computer or IC operating error due to effects of electromagnetic waves.
3. The combination of (a) — (b) — (c) — (a) operated well.
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ouf]::t —A glotor ‘ ‘
riving 110V
port V| circuit SC& - I T
msl" P
| — allg 4
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C3

41.11

T1: Transformer T2: Transformer (1:70)
DI1: 600V 3A D2: 600V 1A
TR1-TR3: 8C1959 RI1: 168K R2: 1K C3: 50V 0.2uF
R3: 22k R4: 2K R5: 2200 R6: 5000 C4: 50V 0.15uF
Z1: 3V 0.5W SP: Spark plug PU: Magnetic pick-up

C1: 500WVA 1uF
C2: 500WVA 0.25uF

Fig. 9. A design of engine ignition control system using microcomputer.
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