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— BEGIN -
MAIN PROGRAM 201 FIG. 12
203
SET MICROPROCESSOR AND SYSTEM CONFIGURATION
~MEMORY ADDRESSES — COMMUNICATIONS SPEEDS - 1/0 PORT BEHAVIOR
i 205
TURN ON FUEL PUMP TO PRIME FUEL SYSTEM

i 207

INITIALIZE PROGRAM VARIABLES
READ USER—ADJUSTABLE SWITCHES
1 » 209

IF THE PROPER SEQUENCE IS SET ON THE SWITCHES,
BLINK OUT THE ERROR CODES ON THE TWO ONBOARD LED'S
i 211

IF THE PROPER SEQUENCE IS SET ON THE SWITCHES,
CLEAR THE ERROR CODES.
{ 213

CHECK RAM IDENTIFICATION STRING FOR RAM ERRORS
—IF YES, RELOAD INITIAL FUELMAP AND STATUSMAP FROM
PROGRAM ROM AND INDICATE AN ERROR TO OPERATOR

K] 215

CHECK DIP SWITCHES FOR RESET SEQUENCE
—IF YES, RELOAD INITIAL FUELMAP AND STATUSMAP FROM PROGRAM ROM

i 217
| CLEAR THE ACCELERATION ENRICHMENT BUFFER B

i S 219
| OPEN THE IDLE AR CONTROL VALVE ALL OF THE WAY FOR STARTUP |

! 221
- START OF MAIN LOOP N

THE_ECU REMANS IN THIS LOOP UNTLL THE POWER IS TURNED OFF. |—
IS THE ECU TUNING?
293 N YES, TURN ON THE TUNING
INDICATOR LIGHT.
—IF NO, TURN THE LIGHT OFF.

{

ﬂ IS THE ENGINE RUNNING?
225 ~IF YES, MAKE SURE THAT THE

LOOP EROM FUEL PUMP IS TURNED ON
FIG. 13 TO FIG. 13
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FROM FIG. 12 § FIG. 13 227

IS ENGINE NOT RUNNING AND THE THROTTLE MORE THAN 3/4 OPEN?
LOOP =IF YES, INHIBIT FUEL INJECTION
T0 ' : 229

PG, 12 IS THE THROTTLE LESS THAN 3/4 OPEN?
~IF YES, RESUME FUEL INJECTION
7 231

IS THE THROTTLE MORE THAN 3/4 OPEN?
IF YES, TURN OFF THE POWER TO THE IAC MOTOR
IFF NO, TURN THE POWER ON
i 233

IDLE AIR CONTROL ROUTINE (SEE FIG. 15)
{ 235

HAS THE TIMED INTERRUPT OCCURRED S5 OR MORE
TIMES SINCE THE LAST ENGINE REVOLUTION?
IF YES, ASSUME THAT THE ENGINE IS NO LONGER RUNNING.
ALSO, IF THE ECU IS IN THE MIDDLE OF THE TUNING PROCESS, CANCEL IT.
{ 237

HAS THE TIMED INTERRUPT OCCURRED 10 OR MORE TIMES
SINCE THE LAST ENGINE REVOLUTION?
IF YES, TURN OFf THE FUEL PUMP AND RESET THE NUMBER OF STARTUP PULSES
i 239

CURVEFIT ROUTINE (FIG. 14)
—IF THE ECU HAS JUST TUNED A POINT IT MUST ADJUST
THE REST OF THE UNTUNED POINTS ACCORDINGLY.
i 241

[ SERIAL COMMUNICATIONS (IN-HOUSE TESTING ONLY)
i 243

IS THE VOLTAGE TOO LOW OR IS THERE
STILL SOME ACCELERATION ENRICHMENT?
—IF YES, PROHIBIT SELF-TUNING FOR 1 SEC.

{ 245

{F THE ECU IS TUNING AND THE TPS, RPM OR MAP
CHANGES SIGNIFICANTLY,
—CANCEL TUNING AND SET INHIBITSTA TO CAUSE A DELAY OF 1 SEC.

END OF MAIN LOOP
THE ECU REMAINS IN THIS LOOP
UNTIL THE POWER IS TURNED OFF /

- END -
MAIN PROGRAM

,— 247

249
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— BEGIN - FIG. 14
CURVEFIT ROUTINE 251
253

[ INHIBIT THE SELF-TUNING PROCESS WHILE IN THIS ROUTINE. |
Y
BEGIN CURVE FIT LOOP N

LOOP

255

LOOP FOR EACH ONE OF OUR STANDARD TEMPLATE CURVES _—1

1

257 ADD ENOUGH TO EVERY POINT IN THE TEMPLATE CURVE
TN SO THAT EVERY TUNED POINT IN THE FUEL MAP IS EQUAL TO
OR LESS THAN THE CORRESPONDING POINT OF THE TEMPLATE CURVE

1

259 FIND THE TOTAL VARIANCE FOR THIS CURVE BY TAKING THE
TN SUM OF THE DIFFERENCE BETWEEN EACH TUNED FUELMAP
POINT AND THE CORRESPONDING POINT IN THE TEMPLATE CURVE.

1

261 DOES THIS CURVE HAVE LESS TOTAL VARIANCE THAN THE PREVIOUS BEST FIT?
TNIF YES, SAVE THIS CURVE AS THE BEST—FIT CURVE AND THE

TOTAL VARIANCE AS THE BEST VARIANCE

1

( END OF CURVE FIT LOOP 263

1

GO THROUGH THE BEST-FIT CURVE AND MAKE SURE THAT THERE
ARE NO INJECTION TIMES LESS THAN 2MS OR GREATER THAN 15MS

1

FOR RPM RANGE IN THE FUELMAP, .

—IF THERE ARE TWO OR MORE TUNED POINTS IN THE RANGE, SET
THE VALUES OF ALL UNTUNED POINTS BETWEEN THEM SO THAT THEY
PROVIDE A SMOOTH LINE FROM THE LOWEST TO THE HIGHEST TUNED VALUES.
—IF THERE IS ONE OR MORE TUNED POINTS IN THE RANGE,
~CHECK ALL POINTS WITH INDICES LESS THAN THE LOWEST INDEXED TUNED POINT.
I THEIR VALUE IS GREATER THAN THE TUNED POINT, SET IT EQUAL TO THE TUNED POINT.
—FOR ALL POINTS WITH HIGHER INDICES THAN THE HIGHEST
INDEXED TUNED POINT, DECREASE THEIR VALUES BY AN AMOUNT
EQUAL TO THE DIFFERENCE BETWEEN THE ACTUAL VALUE FOR THE TUNED
POINT AND THE CORRESPONDING VALUE IN THE BEST-FIT CURVE.

REPLACE ALL UNTUNED POINTS IN THE FUELMAP WITH THE CORRESPONDING POINT IN THE BEST-FIT CURVE],?‘EQ

]

IF THIS POINT WAS TUNED WHEN THE ENGINE TEMP WAS TOO LOW,
RESET TS STATUSMAP VALUE SO THAT IT RETUNES.

271

o

¥

I

RE—ENABLE TUNING AND NORMAL PULSE WIDTH CALCULATIONS.

LQZ.B

1 .
( AT RO )\
CURVEFIT ROUTINE 275
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277
279

FIG. 15

| CHECK SWITCH1 POSITION |

0~

CLOSE IAC COMPLETELY
( STEPSCLOSED = IACPOSITION )
TURN OFF IAC COILS.
STORE THE CURRENT SPEED AS
THE DESIRED IDLE SPEED

281

CLOSE |IAC COMPLETELY
( STEPSCLOSED = IACPOSITION )

TURN OFF IAC COILS.

~ 283

2~15-=

IS THE ENGINE RUNNING?
—-IF YES, CHECK IF THE ENGINE
IS RUNNING TOO FAST OR SLOW AND
SET STEPSOPEN OR STEPSCLOSED
TO THE APPROPRIATE NUMBER OF
STEPS BASED ON THE AMOUNT
THAT THE SPEED IS OUT OF RANGE.

~ 285

IS STEPSOPEN >07
—If YES,
—INVERT THE POLARITY OF THE
PROPER SET OF COILS.
—DECREMENT STEPSOPEN
—SET THE 1ACDELAY COUNTER
TO THE APPROPRIATE DELAY
TIME BASED ON THE POSITION
OF SWITCH1 ( SEE FIG. 30 )

1

IS STEPSCLOSED >07?
—IF YES,

—INVERT THE POLARITY OF THE
PROPER SET OF COILS.
—~DECREMENT STEPSCLOSED
—SET THE IACDELAY COUNTER
TO THE APPROPRIATE DELAY
TIME BASED ON THE POSITION
OF SWITCHT ( SEE FIG. 30 )

- END -
IAC ROUTINE

287

289

291
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FIG. 16

= BEGIN -
TACH INTERRUPT
ROUTINE
303

CALCULATE THE TiME BETWEEN THIS TACH PULSE AND THE LAST ONEJ
i 305

HAS THE CURVE FIT PROCESS ENDED AND THE CONDITIONS OK FOR TUNING?
—IF YES, EXECUTE ANOTHER STEP OF THE SELF TUNING ALGORITHM (SEE FIG. 19)
i 307

HAVE THERE BEEN LESS THAN 2 TIMED INTERRUPTS SINCE THE LAST FULL REVOLUTION?
—IF YES, ASSUME THE ENGINE IS RUNNING.
i 309

HAVE THERE BEEN ANY TIMED INTERRUPTS SINCE THE LAST FULL REVOLUTION?
~IF YES, SET RPM INDEX TO 0.
—IF NO, DETERMINE THE RPM INDEX USING THE TIME FOR THE LAST COMPLETE REVOLUTION.
i 31

HAVE THERE BEEN ENOUGH TACH PULSES TO FIRE INJECTOR BANK 17?
~IF YES, FIRE BANK 1 INJECTORS. (SEE FIG. 17)
{ 313

HAVE THERE BEEN ENOUGH TACH PULSES TO FIRE INJECTOR BANK 27
—IF YES, FIRE BANK 2 INJECTORS. (SEE FIG. 18)
{ 315

HAS A COMPLETE REVOLUTION OCCURRED?
-IF YES,
—SET THE TIMED INTERRUPT TO OCCUR 262MS
FROM THE TIME THIS TACH PULSE CAME IN.
—RESET THE TIMED INTERRUPT COUNTER TO O
—RESET THE TACH PULSE COUNTER TO O
~COMPUTE THE TIME FOR THIS COMPLETE REVOLUTION

i 317
RESET THE INTERRUPT FLAG FOR THE NEXT TACH PULSE J

t
—END -
TACH INTERRUPT 319
ROUTINE
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- BEGIN - FIG.
FIRE INJECTOR BANK 1 321
323

IS THE ECU TUNING?

—IF NO,
_CALCULATE THE FUEL MAP INDEX FROM THE MANIFOLD VACUUM

(MAP) AND THE RPM (RPM INDEX)
—FIND THE BASE PULSEWIDTH IN THE TABLE
_COMPUTE THE INJECTOR PULSEWIDTH USING THE BASE PULSEWIDTH AND CORRECTION
FACTORS FOR ENGINE TEMP, AR TEMP, SYSTEM VOLTAGE, AND THROTTLE MOVEMENT
—IF THIS S ONE OF THE FIRST FEW PULSES (STARTUP PULSES) DOUBLE THE PULSEWIDTH

325
1
ADD THE PULSEWIDTH TO THE VALUE OF THE SYSTEM CLOCK
AND LOAD IT INTO THE OUTPUT COMPARE REGISTER FOR BANK 1 7
i o~
B OPEN THE BANK 1 INJECTOR NOZZLES

i
et
FIRE INJECTOR BANK 1 329
FIRE INJECTOR BANK 2 331
i 333

IS THE ECU TUNING?
~IF NO, IF NO,
~CALCULATE THE FUEL MAP INDEX FROM THE MANIFOLD VACUUM
(MAP) AND THE RPM (RPM INDEX)
_FIND THE BASE PULSEWIDTH IN THE TABLE
_COMPUTE THE INJECTOR PULSEWIDTH USING THE BASE PULSEWIDTH AND CORRECTION
FACTORS FOR ENGINE TEMP, AR TEMP, SYSTEM VOLTAGE, AND THROTILE MOVEMENT
_IF THIS 1S ONE OF THE FIRST FEW PULSES (STARTUP PULSES) DOUBLE THE PULSEWIDTH

335
1
ADD THE PULSEWIDTH TO THE VALUE OF THE SYSTEM CLOCK
AND LOAD 1T INTO THE OUTPUT COMPARE REGISTER FOR BANK 2 537
* o~
| OPEN THE BANK 2 INJECTOR NOZZLES
1

- END -
FIRE INJECTOR BANK 2 339


















































































