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ABSTRACT

For digital engine control timings, such as ingition and injection, are based on the crank
shaft angle. Therefore, it is very important that the angle of the crank shaft can be
detected with accuracy for optimal ignition timing. Sequential multi-point injection(MPI)
systems that have independent injection events for each cylinder, are used to inject an
accurate quantity of fuel, and to cope with varying engine status promptly. In this study
the distributorless ignition(DLD)system that is direct ignition method, is used for accurate
ignition and flexible ignition timing. A crankshaft position sensor has been installed such’
that it generates a number of pulses per crankshaft revolution to permit accurate detection
of the crank shaft angle.

An event detecting algorithm has been developed, which detects the crank shaft pulses
generated by the position sensor, and the software outputs the reguired control signals at
given crank angle values. We clarified that the hardware method is the best way to
increase the performance of the control system, because the event detecting duration
Tu+»max becomes zero.
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Electronic Control Unit(#A}A)¢172)), Distributorless Ignition System(¥]A7]7} ¢l
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DETECTSEVENT

STATUS_LOW:

STATUS_HIGH:
NO_COUNT:
RETURN:
DETECTSEVENT

n

PROC NEAR

MOV DX, PORT_ADDRESS

IN AX, DX {READ DATA
AND AX, MASK_EVENT IMASK

JNZ STATUS_HIGH iIF STATUS HIGH

TEST  FLAG, COUNT_ENABLE
JINZ NQ_COUNT

INC DATA_EVENT ADD EVENT
MOV FLAG,COUNT_DISABLE DISABLE COUNT
JMP RETURN

MOV FLAG,COUNT_ENABLE ENABLE COUNT
RET

ENDP

Program 1 The event detection subroutine
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Fig.5 The program flow chart for the interrupt method
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Fig.6 The block diagram with the hardware
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Setting values
Injection duration : 15 ms
Injection point : ATDC 260 deg
Ignition point @ BTDC 30 deg
Speed of engine : 1000 rpm

1) The direct event detection.
2) The event detection with the interrupt.
3) The event detection with the hardware.

Fig.7 Ignition timing in each method
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Setting values

Injection duration : 15 ms
Injection point © ATDC 260 deg
Ignition point : BTDC 30 deg
Speed of engine : 1000 rpm .

1) The direct event detection.
2) The event detection with the interrupt.
3) The event detection with the hardware.
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