ANHT/ 4298 P/ N 16134297

MY90 L98 YB AUTO
ECM 1227727

ORG $8000

L8000: FDB $13D9 EPROM | D, 5181d

L8002: FDB $08BF DATE CODE
L8004: FDB $0086 SEQ NUM
L8006: FDB $DAA5 CK SUM
L8008: FCB $8D ECM | D BYTE

L8009: FCB $00 NUM CLY, (8 CYL)

4 = $80 1000 0000
6 = $C0 1100 0000
8 = $00 0000 0000

L800A: FCB $CA ID1

L800OB: FCB $03 CUST ID 2

L800C. FCB $C1 CUST ID 3

L800OD: FCB $07 CUST ID 4

L80OE: FDB $0CCD
L8010: FDB $0666

VATS MAX, 3277d, 66 Hz
VATS M N, 1638d, 33 Hz
30 - 60 Hz

L8012: FDB 0256 SEC, IF IGN OFF TH'S TI ME TURN OFF ECM
ARG = TI ME*80, (3.2 SEC)

L8014: FCB $00
L8015: FCB 230

I NST PNL DI VI DER ARG
PULSE/ M LE RD SPD CONST
ARG = 921600/ VAL

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhhhdhrdrhdhhdhdrdrdhdrrddrxdx*x
* AFR OPTI ON FLAGS

*
khkhkkhkhhkhhkhhhhhhhdhhhhdhhhdhdhhhdhhhhdhhdrhdhdrdhdrrddrrddrxdx*x

L8016: FCB $14 ; AFR OPTION W 1 0001 0100

b7, 1 = --
b6, 1 = USE A/D BATT FOR INJ Lk Up, (el se use PUWP VDC)
b5, 1 = OPEN LOOP PURGE
b4 ,1 = ENABLE VATS
b3, 1 = LET LOWTPS D SABLE CCP
1 =4TH GR SWN. O
bl, 1 = 16 Hz CCP SOLENI OD I N USE
b0, 1 = RPM FCR TCC vs MPH

L8017: FCB $04 ;



L8018

L8019

:  FCB $52 ;

. FCB $09 ;

EGR DI AG 1 PASS OPT

b7, 1 = CCP WHEN QUTPUT ENRG ZED

b6, 1 = MAG SPD SENSER | NSTALLED

b5, 1 = INT RESET WHEN BLM CELL CHG

b4, 1 = OPT I NV MAT Lk Up

b3, 1 = UNLOCK TCC IN DECEL FUEL C/ O

b2, 1 = CPU Auto Ratio Sel, 0 = TCC

bl, 1 = INT RESET WHEN Accel Enr I N WORK
b0, 1 = COOL FCR I DLE SPD TI ME QUT

bO , 1 = ERRCR 32 DI SABLED | F PASSES 1 TI ME
b1l

b2 , 1 = 4th GR H WAY MODE SA CHECK

b3, 1 =1F CCP CHG FORCE INT TO 128

b4 , 1 = TCC LOCKED HI WAY S. S. CHK ENAB
b5, 1 = NO FAN REQ | NPUT

b6 , 1 = PR STEER SW I NSTALLED

b7

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrrhdhdrdhdrrddrrddrxd*x

SPARK CALI BRATI ON PARAMETERS

*
*

khkhkkhkhhkhhkhhhhhhhdhhhhdhhhdhdhhhdhhhhdhrrhdhdrdhdrdrdhdrrddrxd*x

L801A: FDB 3277

300 RPM START UP RPM
ARG = (65536*120)/ (RPM NUM CYL)

FDB 0119

FDB $FFF5

I NI TAL SPK ADV, 6 DEG

39 DEG (MAX SA ADDED TO INIT TM3

65525d (MAX SA RETARD FOR KNOCK), 3.5 DEG



L802A: FCB 24 ; 300 RPM | F RPM < ENABLE STALL SAVER SA
L802B: FCB 24 ; 300 RPM I F RPM < & RPM > L802C

; ENABLE STALL SAVER SA
L802C. FCB 44 ; 550 RPM IF RPM > & RPM < L802B

; ENABLE STALL SAVER SA
L802D: FCB 24 ; 300 RPM | F RPM > DI SABLE STALL SAVER SA
L802E FCB 16 ; 16 BIN ADDED TO SA BLEND EACH DRP

L802F: FCB 113 ; 45 DEG C, | F COOL < DI SABLE HOT RETARD, (113F)
L8030: FCB 1 ; 0.4 DEG SA, HOR RESTART RETARD (256/90)

L8031: FCB 113 ; 44.5 Deg C, I|F COOL >= Disable cold spk, (113F)
L8031: FCB 255 ; 151 Deg C, if diff cool >= disable cold SA

. ARG = TEMP * (256/192)

D ssassenby of ANHT
11-15-1990, 21:07:45

>> MAI N SPARK ADVANCE TABLE (90 Vette) <<

ORG $8033

FCB 0 ; Mn RPM

FCB 0 ; Mn MAP, (20 Kpa)
FCB 12 ; Number BP' S per RPM

; 400 RPM SA VAP
FCB 57 ; 20.0 20 Kpa
FCB 57 ; 20.0 30 Kpa
FCB 57 ; 20.0 40 Kpa
FCB 57 ; 20.0 50 Kpa
FCB 57 ; 20.0 60 Kpa
FCB 57 ; 20.0 70 Kpa
FCB 57 ; 20.0 75 Kpa
FCB 51 ; 17.9 80 Kpa
FCB 51 ; 17.9 85 Kpa
FCB 51 ; 17.9 90 Kpa
FCB 51 ; 17.9 95 Kpa
FCB 51 ; 17.9 100 Kpa
; 600 RPM SA VAP

FCB 57 ; 20.0 20 Kpa
FCB 57 ; 20.0 30 Kpa
FCB 57 ; 20.0 40 Kpa
FCB 57 ; 20.0 50 Kpa
FCB 57 ; 20.0 60 Kpa
FCB 57 ; 20.0 70 Kpa
FCB 57 ; 20.0 75 Kpa
FCB 51 ; 17.9 80 Kpa
FCB 51 ; 17.9 85 Kpa
FCB 51 ; 17.9 90 Kpa
FCB 51 ; 17.9 95 Kpa



800 RPM SA MAP
FCB 57 ; 20.0 20 Kpa
FCB 57 ; 20.0 30 Kpa
FCB 85 7 29.9 40 Kpa
FCB 85 7 29.9 50 Kpa
FCB 80 ; 28.1 60 Kpa
FCB 68 ; 23.9 70 Kpa
FCB 60 ;21,1 75 Kpa
FCB 51 ; 17.9 80 Kpa
FCB 51 ; 17.9 85 Kpa
FCB 51 ; 17.9 90 Kpa
FCB 51 ; 17.9 95 Kpa
FCB 51 ; 17.9 100 Kpa
1000 RPM SA MAP
FCB 57 ; 20.0 20 Kpa
FCB 71 ; 25.0 30 Kpa
FCB 108 ; 38.0 40 Kpa
FCB 108 ; 38.0 50 Kpa
FCB 100 ; 35.2 60 Kpa
FCB 97 ;34,1 70 Kpa
FCB 88 ; 30.9 75 Kpa
FCB 74 ; 26.0 80 Kpa
FCB 60 ;21,1 85 Kpa
FCB 51 ; 17.9 90 Kpa
FCB 51 ; 17.9 95 Kpa
FCB 51 ; 17.9 100 Kpa
1200 RPM SA MAP
FCB 85 7 29.9 20 Kpa
FCB 97 ;34,1 30 Kpa
FCB 114 ; 40.1 40 Kpa
FCB 114 ; 40.1 50 Kpa
FCB 108 ; 38.0 60 Kpa
FCB 100 ; 35.2 70 Kpa
FCB 88 ; 30.9 75 Kpa
FCB 77 ; 27.1 80 Kpa
FCB 65 ;22,9 85 Kpa
FCB 57 ; 20.0 90 Kpa
FCB 51 ; 17.9 95 Kpa
FCB 51 ; 17.9 100 Kpa
1400 RPM SA MAP
FCB 108 ; 38.0 20 Kpa
FCB 119 ; 41.8 30 Kpa
FCB 119 ; 41.8 40 Kpa
FCB 119 ; 41.8 50 Kpa
FCB 111 ; 39.0 60 Kpa
FCB 105 ; 36.9 70 Kpa
FCB 97 ;34,1 75 Kpa
FCB 85 7 29.9 80 Kpa
FCB 74 ; 26.0 85 Kpa
FCB 68 ; 23.9 90 Kpa
FCB 54 ; 19.0 95 Kpa
FCB 51 ; 17.9 100 Kpa
1600 RPM SA MAP
FCB 108 ; 38.0 20 Kpa



FCB 125 ; 43.9 40 Kpa
FCB 125 ; 43.9 50 Kpa
FCB 119 ; 41.8 60 Kpa
FCB 108 ; 38.0 70 Kpa
FCB 102 ; 35.9 75 Kpa
FCB 91 ; 32.0 80 Kpa
FCB 85 7 29.9 85 Kpa
FCB 77 ; 27.1 90 Kpa
FCB 65 ;22,9 95 Kpa
FCB 51 ;o 17.9 100 Kpa
1800 RPM SA MAP
FCB 108 ; 38.0 20 Kpa
FCB 131 ; 46.1 30 Kpa
FCB 131 ; 46.1 40 Kpa
FCB 131 ; 46.1 50 Kpa
FCB 119 ; 41.8 60 Kpa
FCB 114 ; 40.1 70 Kpa
FCB 102 ; 35.9 75 Kpa
FCB 97 ;34,1 80 Kpa
FCB 88 ; 30.9 85 Kpa
FCB 80 ; 28.1 90 Kpa
FCB 68 ; 23.9 95 Kpa
FCB 57 ; 20.0 100 Kpa
2000 RPM SA MAP
FCB 108 ; 38.0 20 Kpa
FCB 137 ; 48.2 30 Kpa
FCB 134 ;47,1 40 Kpa
FCB 131 ; 46.1 50 Kpa
FCB 117 ;411 60 Kpa
FCB 114 ; 40.1 70 Kpa
FCB 108 ; 38.0 75 Kpa
FCB 97 ;34,1 80 Kpa
FCB 88 ; 30.9 85 Kpa
FCB 82 ; 28.8 90 Kpa
FCB 71 ; 25.0 95 Kpa
FCB 63 ;22,1 100 Kpa
2200 RPM SA MAP
FCB 108 ; 38.0 20 Kpa
FCB 134 ;47,1 30 Kpa
FCB 134 ;47,1 40 Kpa
FCB 131 ; 46.1 50 Kpa
FCB 119 ; 41.8 60 Kpa
FCB 111 ; 39.0 70 Kpa
FCB 108 ; 38.0 75 Kpa
FCB 97 ;34,1 80 Kpa
FCB 85 ;v 29.9 85 Kpa
FCB 82 ; 28.8 90 Kpa
FCB 68 ; 23.9 95 Kpa
FCB 63 ;22,1 100 Kpa
2400 RPM SA MAP
FCB 108 ; 38.0 20 Kpa
FCB 131 ; 46.1 30 Kpa
FCB 131 ; 46.1 40 Kpa
FCB 131 ; 46.1 50 Kpa
FCB 114 ; 40.1 60 Kpa
FCB 108 ; 38.0 70 Kpa
FCB 100 ; 35.2 75 Kpa
FCB 88 ; 30.9 80 Kpa



FCB 77 ; 27.1 90 Kpa
FCB 68 ; 23.9 95 Kpa
FCB 63 ;22,1 100 Kpa
2800 RPM SA MAP
FCB 108 ; 38.0 20 Kpa
FCB 131 ; 46.1 30 Kpa
FCB 131 ; 46.1 40 Kpa
FCB 131 ; 46.1 50 Kpa
FCB 114 ; 40.1 60 Kpa
FCB 100 ; 35.2 70 Kpa
FCB 85 7 29.9 75 Kpa
FCB 80 ; 28,1 80 Kpa
FCB 71 ; 25.0 85 Kpa
FCB 65 ;22,9 90 Kpa
FCB 57 ; 20.0 95 Kpa
FCB 57 ; 20.0 100 Kpa
3200 RPM SA MAP
FCB 108 ; 38.0 20 Kpa
FCB 131 ; 46.1 30 Kpa
FCB 131 ; 46.1 40 Kpa
FCB 114 ; 40.1 50 Kpa
FCB 100 ; 35.2 60 Kpa
FCB 88 ; 30.9 70 Kpa
FCB 85 7 29.9 75 Kpa
FCB 80 ; 28,1 80 Kpa
FCB 71 ; 25.0 85 Kpa
FCB 65 ;22,9 90 Kpa
FCB 60 ;21,1 95 Kpa
FCB 57 ; 20.0 100 Kpa
3600 RPM SA MAP
FCB 108 ; 38.0 20 Kpa
FCB 131 ; 46.1 30 Kpa
FCB 131 ; 46.1 40 Kpa
FCB 120 , 42,2 50 Kpa
FCB 105 ; 36.9 60 Kpa
FCB 88 ; 30.9 70 Kpa
FCB 82 ; 28.8 75 Kpa
FCB 77 ; 27.1 80 Kpa
FCB 71 ; 25.0 85 Kpa
FCB 65 ;22,9 90 Kpa
FCB 60 ;21,1 95 Kpa
FCB 57 ; 20.0 100 Kpa
4000 RPM SA MAP
FCB 108 ; 38.0 20 Kpa
FCB 131 ; 46.1 30 Kpa
FCB 131 ; 46.1 40 Kpa
FCB 120 , 42,2 50 Kpa
FCB 105 ; 36.9 60 Kpa
FCB 88 ; 30.9 70 Kpa
FCB 82 ; 28.8 75 Kpa
FCB 77 ; 27.1 80 Kpa
FCB 71 ; 25.0 85 Kpa
FCB 65 ;22,9 90 Kpa
FCB 60 ;21,1 95 Kpa
FCB 60 ;21,1 100 Kpa

4400 RPM SA MAP



FCB 108 ; 38.0 20 Kpa
FCB 131 ; 46.1 30 Kpa
FCB 131 ; 46.1 40 Kpa
FCB 125 ; 43.9 50 Kpa
FCB 111 ; 39.0 60 Kpa
FCB 99 ; 34.8 70 Kpa
FCB 91 ; 32.0 75 Kpa
FCB 80 ; 28.1 80 Kpa
FCB 77 ; 27.1 85 Kpa
FCB 71 ; 25.0 90 Kpa
FCB 65 ;22,9 95 Kpa
FCB 65 ;22,9 100 Kpa
;4800 RPM SA MAP
FCB 108 ; 38.0 20 Kpa
FCB 131 ; 46.1 30 Kpa
FCB 131 ; 46.1 40 Kpa
FCB 131 ; 46.1 50 Kpa
FCB 108 ; 38.0 60 Kpa
FCB 97 ;34,1 70 Kpa
FCB 91 ; 32.0 75 Kpa
FCB 85 7 29.9 80 Kpa
FCB 80 ; 28.1 85 Kpa
FCB 74 ; 26.0 90 Kpa
FCB 68 ;v 23.9 95 Kpa
FCB 68 ;v 23.9 100 Kpa

EXTENDED SPARK ADVANCE TABLE
Spark vs RPM and MAP

ANHT
90 VETTE

TBL = N * (256/90)

ORG $8102 ;
FCB 192 ; RPM mn
FCB 0 7 MAP Mn
FCB 12 ; Num BP' S/ RPM
4800 RPM SA DEG MAP Kpa
FCB 131 ; 46. 05 20
FCB 131 ; 46. 05 30
FCB 131 ; 46. 05 40
FCB 131 ; 46. 05 50
FCB 108 ; 37. 96 60
FCB 97 ,34.10 70
FCB 91 ,;31.99 75
FCB 85 ;29.88 80
FCB 80 ;28.12 85
FCB 74 ;26.01 90
FCB 68 ;23.90 95
FCB 68 ;23.90 100
5200 RPM



FCB 131 ; 46. 05 40
FCB 131 ; 46. 05 50
FCB 108 ; 37. 96 60
FCB 97 ,34.10 70
FCB 91 ,;31.99 75
FCB 85 ;29.88 80
FCB 80 ;28.12 85
FCB 74 ;26.01 90
FCB 68 ;23.90 95
FCB 68 ;23.90 100
; 5600 RPM
FCB 131 ; 46. 05 20
FCB 131 ; 46. 05 30
FCB 131 ; 46. 05 40
FCB 131 ; 46. 05 50
FCB 108 ; 37. 96 60
FCB 97 ; 34. 10 70
FCB 91 ; 31. 99 75
FCB 85 ; 29. 88 80
FCB 80 ;28,12 85
FCB 74 ; 26. 01 90
FCB 68 ; 23. 90 95
FCB 68 ; 23. 90 10

Spark | atency correction, (USEC

TBL = VAL/15. 26

;. Usec RPM

L8129: FCB 8 ;122 800
FCB 11 ; 168 1200
FCB 12 . 147 1600
FCB 13 ;183 2000
FCB 17 ;259 2400
FCB 15 ;229 2800
FCB 13 ;198 3200
FCB 13 ;198 3600
FCB 13 ;198 4000
FCB 14 ;214 4400
FCB 14 ;214 4800
FCB 14 ;214 5200
FCB 14 ;214 5600
FCB 14 ;214 6000

L8137: FCB 57 ; SA BIAS FOR BASE COOL S. A, TABLE
; 20 DEG (for next table)

khkkkhkhhkhkhkhkhkhkhhkhhkhhkhkhhkkrhkhx*x

I NCLUDE F2A. SRC

; COOL SA TBL, 12 BLKS



; $8138 - $81A7

. TBL = (VAL + L8137) * (256/90)

khkkkhkhhkhkhkhkhkhkhkhhkhhhkhhkrhkhx*x

L81A7: FCB 255 ; 151 Deg C, IF COOL < DI SABLE H WAY MODE SA
L81A8: FCB 43 ;43 Kpa, |F MAP > DI SABLE H WAY SA MCDE
L81A9: FCB 254 ; 4762 RPM | F RPM < DI SABLE H WAY SA MCDE

10 SEC, ENABLE IF COND S EXIST TH S PERI OD

; SCA MAP
L81AB: FCB O ;0 30 Kpa
FCB 0 ;0 35
FCB 0 ;0 40
FCB 0 ;0 45
FCB 0 ;0 50
FCB 0 ;0 55
FCB 0 ;0 60
FCB 0 ;0 65

PWR ENRI CH SA

TBL = SA * 256/ 90

- SA RPM
L81B3: FCB 0 . 0 DEG 400

FCB 3 L 1200

FCB 6 L2 2000

FCB 14 5 3200

FCB 20 L7 4800

. START UP SA

L81B8: FCB 4 - | NJECTS, START UP SA DECAY RATE

;  DEG Deg c
L81B9: FCB 14 ; 5.0 -40
FCB 14 ; 5.0 -28
FCB 14 ; 5.0 -16
FCB 14 ; 5.0 -4
FCB 14 ; 5.0 8
FCB 14 ; 5.0 20
FCB 14 ; 5.0 32
FCB 14 ; 5.0 44
FCB 14 ; 5.0 56
FCB 14 ; 5.0 68



FCB 14 ; 5.0 80
FCB 0 ; 0.0 92
FCB 0 ; 0.0 104
FCB 0 ; 0.0 116

START UP SPARK DECAY DELAY vs START UP COOL
TBL = I NJECTS
TBL = VAL/L81C/

L81C7: FDB 256

L81C9: FCB 100 ;25,600 -40
FCB 100 ;25,600 -28
FCB 100 ;25,600 -16
FCB 100 ;25,600 -4
FCB 100 ;25,600 8
FCB 100 ;25,600 20
FCB 100 ;25,600 32
FCB 100 ;25,600 44
FCB 100 ;25,600 56
FCB 80 ;25,600 68
FCB 40 ;25,600 80
FCB 40 ;25,600 92
FCB 40 ;25,600 104
FCB 40 ;25,600 116

L81D7: FCB 128 ;1.4 -40
FCB 128 ;1.4 -28
FCB 128 ;1.4 -16
FCB 128 ;1.4 -4
FCB 128 ;1.4 8
FCB 128 ;1.4 20
FCB 128 ;1.4 32
FCB 128 ;1.4 44
FCB 128 ;1.4 56
FCB 128 ;1.4 68
FCB 128 ;1.4 80
FCB 128 ;1.4 92
FCB 128 ;1.4 104
FCB 255 ; 2.8 116

| DLE SA PARAMS

L81E5: FCB 15 ; 15 SEC, IDLE SA INH B DI SABLE RI CH TMR THRESH



L81E6: FCB 64 ; 800 RPM LO GAIN DESI RED RPM THRESH
L81E7: FCB 96 ; 1.2 SEC, LO GAIN XI SI TI ON DELAY
L81E8: FCB 192 ; 0.75, LO GAIN UNDER SPD MULT

L81E9: FCB 128 ; 0.5, LO GAIN OVER SPD MULT

L81EA: FCB 8 100 RPM REQUI RED RPM OFFSET

| DLE SA RETARD vs RPM

TBL = SA * (256/90)

; SCA RPM
L81EB: FCB O ; 0.0 0 RPM DI FF
FCB 14 ; 5.0 50
FCB 14 ; 5.0 100
FCB 14 ; 5.0 150
FCB 14 ; 5.0 200

; SCA RPM ERROR
L81FO FCB 14 ; 5.0 0
FCB 14 ; 5.0 50
FCB 14 ; 5.0 100
FCB 14 ; 5.0 150
FCB 14 ; 5.0 200

| DLE SA RETARD MULT vs NAP
TBL = MJULT * 256

. MULT MAP Kpa
L81F5: FCB 255 . 0.996 20
FCB 255 . 0.996 30
FCB 255 . 0.996 40
FCB 255 . 0.996 50

| DLE SA ADVANCE MULT vs NAP

TBL = MULT * 256

; MULT MAP
L81F9: FCB 255 0. 996 20
FCB 255 ; 0.996 30
FCB 255 ; 0.996 40
FCB 255 ; 0.996 50

CLCSED THROT MAIN SA vs RPM

TBL = SA DEG * (256/90)



L81FD: FCB 57 ;20 0
FCB 57 ; 20 400
FCB 57 ; 20 800
FCB 71 ;25 1200
FCB 85 ; 30 1600
FCB 85 ; 30 2000
FCB 85 ;30 2400
FCB 85 ;30 2800
FCB 85 ;30 3200
FCB 85 ;30 3600
FCB 85 ;30 4000
FCB 85 ;30 4400
FCB 85 ;30 4800

khkhkkhkhhhhkhhkhhkhhhhhhhdhhhdhdhhdhhdrhdhrhdrrdhdrrdixx*x
* KNOCK PARANB

*
khkhkkhkhhkhhkhhhhhhhhhhhdhhhhdhhhdhhdhdrdrhdrddhdrrdix*x*x

L820A: FCB 52 ; 650 RPM | F >= ENAB KNOCK
; ARG = RPM 12.5

L820B: FCB 2 . MPH, IF >= THEN ENAB KNOCK
L820C. FCB 48 : _3.9 DEG C, IF < DI SABLE KNOCK
. ARG = (DEG C +40) * 256/ 192
L820D: FCB 53 © 0.24 DEG C, |F DIFF OOOL SINCE START >

ENAB KNOCK, ARG = DEG C * (256/192)

KNOCK ATTACK RATE vs RPM

TBL = ATK RATE (DEG Ms)/0. 0225

; DEG M5 RPM

L820E: FCB 7 ; 0.158 400
FCB 8 ; 0.180 1200

FCB 13 ; 0.293 2000

FCB 16 ; 0.360 3200

FCB 16 ; 0.360 4800

KNOCK PCT RECOVERY RATE vs RPM

TBL = (DEG MBEC)/. 0225

L8213 FCB 20 ; 0.450 400
FCB 20 ; 0.450 1200
FCB 26 ; 0.697 2000
FCB 31 ; 0.698 3200
FCB 31 ; 0.698 4800

MAX KNOCK RETARD WHI LE I N PAR ENRI CH vs RPM

TBL = VAL * 256/ 45



L8118: FCB 46 ; 8.8 800
FCB 51 ;8.9 1600
FCB 62 ; 10.8 2400
FCB 87 ; 15.3 3200
FCB 68 ; 11.9 4000
FCB 34 ;5.9 4800
FCB 34 ;5.9 5600
FCB 34 ;5.9 6400

L8220: FCB 34 ;5.9 20
FCB 34 ;5.9 30
FCB 34 ;5.9 40
FCB 34 ;5.9 50
FCB 57 ; 10.0 60
FCB 114 ; 20.0 70
FCB 114 ; 20.0 80
FCB 114 ; 20.0 90
FCB 114 ; 20.0 100

L8229: FCB 160 ; LO OCTANE KNOCK RETARD MOD MAP ENABLE
ARG = (Kpa-20) * (256/80), 70 Kpa

FCB 2 © LO OCTANE KNOCK RETARD DI FF MAP AMT

. ARG = Kpa * (256/80), 0.625 Kpa
FCB 11 . 1.93 DEG LO OCTANE KNOCK RETARD
FCB 50 . BIN, OCTANE KNOCK RETARD | NCREASE AMI
FCB 2 . BIN, VLO OCTANE KNOCK RETARD DECREASE AMT
FCB 17 . 6 DEG LO OCTAI NE KNOCK BASE RETARD

Low Cctain KNOCK mult vs RPM

TBL = MJLT * 256

Ml t MAP
;o MULT RPM
L822F: FCB 255 ; 0.966 0 RPM

FCB 255 ; 0.966 800
FCB 255 ; 0.966 1600
FCB 230 ; 0.898 2400
FCB 205 ; 0.800 3200
FCB 192 ; 0.750 4000
FCB 192 ; 0.750 4800
FCB 192 ; 0.750 5600
FCB 192 ; 0.750 6400



Low Cctain KNOCK mult vs NAP

TBL = MJLT * 256

Mt MAP
. MALT Kpa
L8338: FCB 0 . 0.000 20 Kpa
FCB 0 . 0.000 25
FCB 0 . 0.000 30
FCB 128 . 0.500 35
FCB 128 . 0.500 40
FCB 128 . 0.500 45
FCB 255 . 0.996 50
FCB 255 . 0.996 55
FCB 255 . 0.996 60
FCB 255 . 0.996 65
FCB 255 . 0.996 70
FCB 255 . 0.996 75
FCB 255 . 0.996 80
FCB 255 . 0.996 85
FCB 255 . 0.996 90
FCB 255 . 0.996 95
FCB 255 . 0.996 100

R I R R S R S S R R R R S O

* END OF SPARK CALI B

khkhkkhkhhhhhhhdhhhhdhhhhdhhdhddhdrdrhdrdrhdrxdixk

khkhkkhkhhkhhkhhhhkhhhhhhhdhhdhddhdrdrhdrrdhdrxhik

* DI AGNCSTI C PARAMS

R I R R R S R R R R R O

DI SABLE

=

L8249: FCB $F7 1111 0111 ERROR W 1 MASK

b0 = CODE 23 LO NAT
bl = CODE 22 LO TPS
b2 = CODE 21 H TPS
b3 = CODE 16 -

b4 = CODE 15 LO COOL
b5 = CODE 14 H COOL
b6 = CODE 13 02 SENSOR
b7 = CODE 12 NO DRP

L824A: FCB $CE 1100 1110 ERROR WD 2 MASK

b0 = CODE 35 -

bl = CODE 34 LO MAP
b2 = CODE 33 H MNAP
b3 = CODE 32 EGR DI AG
b4 = CODE 31 -

b5 = CODE 26 -

b6 = CODE 25 H MNAT

CODE 24 VSS SENSCR



L824B: FCB $7F 0111 1111 ERROR W 3 MASK

b0 = CODE 51 EPROM

bl = CODE 46 VATS

b2 = CODE 45 H 02

b3 = CODE 44 LO 02

b4 = CODE 43 KNOCK

b5 = CODE 42 EST MONI TCR
b6 = CODE 41 CYL SELECT
b7 = CODE 36 -

L824C. FCB $E2

b0 = CODE 63 -
bl = CODE 62 AL TEMP H
b2 = CODE 61 -
b3 = CODE 56 -

= CODE 55 -
b5 = CODE 54 - PUW VOLTAGE
b6 = CODE 53 - OVER VOLTAGE
b7 = CODE 52 - QL TEMP LO

L824D:. FCB O

CCDE 66 -
CCDE 65 -

50 SUCCESI VE PMR UP" A WO ERR S

1 SEC S LOG FI LTER CONST #1
5 SEC S LOG FI LTER CONST #2
10 SEC S LOG FI LTER CONST #3
12 SEC S LOG FI LTER CONST #4

2 SEC S ELITE Light blb tst tine
2 SEC, CARS LITE tst tine

© ERROR 13

L8255: FCB 146 . IF COOL <= 69.5 C, (157F) DI SABLE ERROR
. ARG = (DEG C + 40) * (256/192)

L8256: FCB 60 © 30 SEC, |F RUN TIME < DI SABLE 13

L8257: FCB 79 © 0.035 VDC, |F 02 =< DI ABLE

5% TPS, M N FOR 13

L8258 FCB 124 © 0.549 VDC, |F 02 > DI ABLE 13
© 15 SEC M N COND' S PERI OD

" ERROR 14
L8258 FCB 227 - |E COOL < 227 DI SABLE ERROR

© ERROR 14/ 15
L825C. FCB 135 . DEFAULT COOL <= 61C, (142F) |F ERROR 14 or 15

. ARG = (DEG C + 40) * (256/192)



" ERROR 15
L825F: FCB 250 . |F AD VAL 250 < = DI SABLE ERR 15
© ERROR 21
L8260: FCB 246 - |F TPS A/D VAL > SET ERR 21A
L8261 FCB 128 " |F TPS A/D VAL < = DI SABLE ERR 21A
18262: FCB 30 : CONDI TI ON MUST EXI ST FOR 3 SEC TO QUALI FY
18263: FCB 15 ' IF AIR FLON>= 15 gnisec D SABLE ERR 21A
. ERROR 21/22, TPS
L8264: FCB 48 - 48 0.96V A/D |'S DEFAULT TPS | F ERR 21
© ERROR 22
L8265: FCB 12 - |E TPS A/D > = 12 DI SABLER ERR 22
© ERROR 23
1L8266: FCB 2  |E MAT < 2 ENABLE ERR 23
L8267: FCB 120 © 12 SEC QUALI FI CATI ON TI ME
© ERROR 23/ 25
1L8268: FDB 0240  : 240 SEC, ENG RUN TIME <= DI SABLE 23/ 25
L826A° FCB 1 " 1 MPH IF > DO 25, ELSE 23
L826B: FCB 29 " DEG C MAT DEFAULT I F 25
" ERROR 24, Vss
L826C. FCB 3 - 3 MPH | F > D SABLE 24

; 1000 RPM |F <= DI SABLE 24

: ; 4600 RPM | F > DI SABLE 24
L826F: FCB 5 7 1.9% TPS, | F >= DI SABLE 24
; 22 Kpa, |F MAP > DI SABLE 24

;3 SEC, QUALI FI CATI ON TI ME

L8272: FCB 243 ; 139 Deg c, |IF MAT > ENABLE 25
L8273: FCB 120 ;12 SEC, QUALI FI CATI ON Tl ME

L8274: FCB 192 ; 75% DC, SKIP ERR 32 IF EGR < 75%
BIN 2700 TO QUALI FY FOR ERR

Disable if Id < 90 Kpa
ARG = 256 - (Kpa *(256/80))



L8278: FCB 208 - Disable if Id > 1 Kpa
. ARG = 256 - (Kpa *(256/80))

; Disable if TPS < 7%

; Disable if TPS > 30%

: CLS LP | NT W NDOW VALUE

. | F TPS % CHANGES 0. 39% DI SALLOW TEST
L827D:. FCB 25 : RUN EGR INT TST 2.5 SEC S

: 5 1S INT or VAC CHANGE FOR EGR FAULT

: TO ENABLE TST, Vss > 30 WPH

: Dec FAIL COUNTER BY 1

: DELAY 5 SEC

: FAIL COUNTER = 3

L8283: FCB 218 ; PK/I'NEUT H MAP/ BARO RATI O THRESH, 0.85
ARG = RATIO * 256

DRI VE H NAP/ BARO RATI O THRESH, 0. 85
ARG = RATIO * 256

TPS > 1.9% FOR ERR 33 TO BE SET
THRESHOLD I'S 500 RPM Tl | NCR CNT' R
1 SEC ERR TI ME THRESH

L8288: FCB 38 ; MAP HI / BARO LO RATI O THRESH
; ARG = RATIO * 256

L8289: FCB 96 ;1200 RPM THRESHOLD

L828A: FCB 26 ; |F RPM >= 1200 & 10% TPS
; ERR 34 CAN BE SET
L828B: FCB 4 ; .05 SEC TI ME REG FOR ERR
L828C. FCB 216 ; DEFAULT MAP | F ERR 34, 51.6 Kpa

ARG = (Kpa * 2.71) - 28.06

L828D:. FCB 72 ; MAP DEFAULT CCEF

MAP DEFAULT BI AS vs RPM

TBL = /D BIN

L828E: FCB 160 ; 0 RPM
L828F: FCB 64 ;800
L8290: FCB 40 ; 1600
L8291: FCB 24 ;2400
L8292: FCB O ;3200

L8293 FCB 0 ; $00 = 8 CYL
; $18 = TBI
; $10 = 4 CYL
; $08 = 6 CYL



L8294: FCB 4 ; |F RPM < 100 THEN DI SABLE ERR 42
; if est toggled, (PAl), >= 2
; prior to eng run, enable ERR 42
L8296: FCB 64 ; 1048 MSEC PULSE W DTH THRESH
; ARG = MSEC * (1000/16384)

L8298: FCB 100 ; 10 SEC TI ME REQUI RED

L8299: FCB 181 : 3.62V UPPER VOTLAGE THRESH
L829A: FCB 72 : 1.44V LONER VOTLAGE THRESH
L829B: FCB 1 ; Add 0.3 deg SA for test

L829C. FCB 180 : 95c, Mn cool for for ERR 43B
L829D: FCB 75 : If MAP < 75 THEN DI SABLE ERR 43B

24.9 Deg MAX S. A for ERR 43B TST

L829F: FCB 45 ; If 02 VOLTS >= 0.199 DI SABLE ERR 44
L82A0: FCB 50 ; 50 SEC, TI ME REQUSI TE

L82A1: FCB 158 ; If 02 VOLTS >= 0. 699 DI SABLE ERR 45
L82A2: FCB 50 ; 50 SEC, TI ME REQUSI TE
L82A3: FCB 5 ; ENABLE ERR 45 IF TPS > 1. 9%

ENABLE ERR 45 | F TPS < 0%

L82A5 FCB 50 * |E NO VATS IN 0 SEC SET ERR 46
© ERROR 52/ 62
L82A6: FDB 1800 : |F ENG RUN > 1800 SEC Di SABLE ERR 52/ 62
© ERROR 52
L82A8: FCB 245 . If oil tenp A/D val <= 245 disabl e ERR 52

; | F VOLTAGE LO FOR 1.5 SEC SET ERR

; | F PUW VOLTACGE < 2V SET ERR 54
L82AB: FCB 20 ; | F PUW VOLTACGE < 2V SET ERR 54

; IF TGN VOLTAGE < 2V SKIP ERR 54 CHK

L82AD: FCB 245 . IF AL < _ DEG C D SABLE ERR 62
: ARG = ( DEG G- 40) * (256/192)

hkhkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhhhdhrrhdhhdrdhdrrddrrddrxd*x



* END OF DI AGNGSTI CS

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhhhdrdrhdrdrdhdrdrddrrddrxd*x

khkhkkhkhhkhhkhhhhhhhhhhhdhhhdhdhhhdhhhhdhhrhdhdrdhdrrdhdrrddrxd*x
* ECGR PARANVB

*
hkhkhkkhkhhkhhkhhkhdhhhhhhhhdhhhdhhhhdhhhhdhrdrhdhdrdhdrdrdhdrrdrrxd*x

; EGR QUAL, TPS HYST PAIR
L82AE: FCB 8 ; ENABLE EGR | F TPS > 3. 25%
LONER HYST, CK IF EGR CD NOT 0O
L82AF: FCB 10 ENABLE ECR | F TPS > 3. 9%
UPPER HYST, CK IF EGR DC = 0

L82B0: FCB 30
L82B1: FCB 16

F MAT < 30 DEG C DI SABLE ECR
NC EGR ?? BY 16 EVERY 100 MSEC

khkkkhkhkkkhkhkkkhkhkkkhkhx

* EGR DC TABLE

khkkkhkhkkkhkhkkkhkhkkkhkix

: D ssassenby of ANHT
; 11-24-1991, 21:16:09

ORG $82B2
L82B2

FCB 32 ; Mn PRM

FCB 0 ; Mn Load Val ue

FCB 9 : lines /block
;. 800 RPM PCT Kpa
FCB 0 : 0.0 80
FCB 0 : 0.0 70
FCB 0 : 0.0 60
FCB 0 : 0.0 50
FCB 0 : 0.0 40
FCB 0 : 0.0 30
FCB 0 : 0.0 20
FCB 0 : 0.0 10
FCB 0 : 0.0 0
;1200 RPM PCT Kpa
FCB 00 : 0.0 80
FCB 128 : 50.0 70
FCB 255 : 99.6 60
FCB 255 : 99.6 50
FCB 255 : 99.6 40
FCB 255 : 99.6 30
FCB 255 : 99.6 20
FCB 255 : 99.6 10
FCB 00 : 0.0 0
: 1600 RPM PCT Kpa
FCB 00 : 0.0 80
FCB 128 : 50.0 70



FCB 255 ;o 99.6 60
FCB 255 ;o 99.6 50
FCB 255 ;o 99.6 40
FCB 255 ;o 99.6 30
FCB 255 ;o 99.6 20
FCB 255 ;o 99.6 10
FCB 00 ; 0.0 0
; 2000 RPM PCT Kpa
FCB 00 ; 0.0 80
FCB 128 ; 50.0 70
FCB 255 ;o 99.6 60
FCB 255 ;o 99.6 50
FCB 255 ;o 99.6 40
FCB 255 ;o 99.6 30
FCB 255 ;o 99.6 20
FCB 255 ;o 99.6 10
FCB 00 ; 0.0 0

EGR D.C MULT (0 - 2) vs COOLANT
tbl = 7 |ines

TBL = MJULT * 128

L82D9 ;
; MULT Deg c¢ Cool
FCB 0 ; 0.0 8
FCB 0 ; 0.0 20
FCB 0 ; 0.0 32
FCB 0 ; 0.0 44
FCB 128 ; 1.0 56
FCB 128 ; 1.0 68
FCB 128 ; 1.0 80

ER Rk S kS R R I S b O R R R e S S R R

* END OF EGR CALI B

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhhhhdhhhhdhrdrhdhdrdhdrrdhdrrddrxdx*k

R E R R S b R S S R R R R R R I I I I I I O S I O O O
* CAN PURGE PARAMB
R R R S b b R S R R R R R R R I I I I I S I I I O S O O O S
L82E0: FCB 230 . IF VAC > __ kpa DON T CHANGE PURGE D.C.
. ARG = 256 - (Kpa * (256/80))

L82E1: FCB 1 0.1 SEC BETWEEN PURGE D. C. UPDATES

L82E2: FCB 125 I F INTI GRATOR GI' EQ 125 INRC D. C
L82E3: FCB 95 I F INTI GRATOR LT EQ 90 DECR D.C
L82E4: FCB 5 1.9 PCT CCP DC

0.8 PCT CCP DC
L82E6: FCB 128 50.0 PCT CCP DC.

L82E7: FCB 64 20 MPH, SAVE PURCGE | F MPH >

ARG = MPH ( 16/ 5)

L82E8: FCB 115
L82E9: FCB 107
L82EA: FCB 133

115 BLK LRN M.T, SAVE PURGE | F >
107 BLK LRN M.T, DI SABLE PURGE | F <=

L82E5: FCB 2 f
© 60c, PURGE COCL ENAB THRESH, (140 F)



L82EB: FCB 6 ;1.8 MPH, ENABLE | F >
ARG = MPH*( 16/ 5)

0 KPA, ENABLE IF >
3.1% TPS, ENABLE IF >

L82EE: FCB 3 0.9 MPH, DISABLE IF <=
ARG = MPH*( 16/ 5)

0 Kpa, D SABLE IF <=
2.3% TPS, DI SABLE | F <=

PURCE DUTY CYC Vs Al R FLOW ( VAF)
TBL = 9 LINES

L82F1 FCB 8 ; 9 TABLE VAL'S
; DC GwS/ SEC
FCB 52 ; 20.3 0
FCB 52 ; 20.3 4
FCB 52 ; 20.3 8
FCB 64 ; 25.0 12
FCB 128 ; 50.0 16
FCB 255 ; 99.6 20
FCB 255 ; 99.6 24
FCB 255 ; 99.6 28
FCB 255 ; 99.6 32

hkhkhkkhkhhkhhkhhhhhhhdhhhhdhhhdhdhhhdhhdhhdrdrhdrdrhdrdrdhdrdrddrxd*x

* END OF CAN PURGE PARAMS

*
hkhkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhhhdhhdrhdhhdhdhrdhdrrddrxdx*x

Rk S kb I R R R G S S S O R R S R R R

* XM SSI ON PARAMS

*

* TYPE $8D ECM

hkhkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdhhdhrdrhdhdrdhdrrdhdrrddrxd*x

L82FB: FCB 255 ; 0.996, Vss FILTER CCEF

0.8 SEC FOR 4t h DETERM NE

L82FC. FCB 255 ; 1st GEAR RATIO
L82FD: FCB 36 ; 4th GR MAX RATI O
L82FE: FCB 31 ; 4th GR M N RATIO

; Computer Aided Ratio Selection



; MANUAL XM SSI ON

L8300: FCB 255 ; | F COOL GI' 151c CK FOR CARS ACTI VE
L8301: FCB O RESET SPEED
L8302: FCB O ENABLE SPEED

Dl SABLE SPEED

RPM DI SABLE
%PS FOR DI SABLE

Kpa LOW BARO DI SABLE
Kpa LOW BARO FOR RE ENABLE

L8308: FCB 255 7 99. 6% TPS
L8309 FCB 28 28 MPH
L830A: FCB 32 32 MPH
L830B: FCB 255 6375 RPM

L830C. FDB 65535 SEC. DELAY/ 10 BEFORE PASS BY LK UP

LDBOE: FDB 0240 KEEP TCC LK ED 24 SEC S FOR PB

RETARD SPK | F I N Pass By NO SE

L8311: FCB 6 ; UNLOCK TCC IF DIFF %9PS G T. 2.3%IN 12,5 Msec
; UNLOCK TCC IF %PS G T 3.5%

DI FF TPS UNLOCK TI ME (12 SEC S)

LONER TEMP LIMT, (50 O

COAST RELEASE, TPS SW PQ NT, (32 MPH)

L8316: FCB 8 LO NPH COAST LOAD LIMT, 3% TPS

L8317: FCB O H NPH COAST LOAD LIMT, 3% TPS

L8319: FCB 2 0.2 SEC DELAY AFETER 4-3 DN SHI FT

L831A: FCB O 0 SEC DELAY BEFORE LOCK, LO GR AFTER COAST REL
L831B: FCB O 0 SEC DELAY BEFORE LOCK, H GR AFTER COAST REL
L831C. FCB O 0 MPH LOCK DELAY BYPASS MPH THRESH

UNLCCK PREVENTI ON THRESH, (76 MPH)
OFFSET TO Vss WHEN 3RD GR REQ (0 MPH)

L8318: FCB 3 TPS HYST FOR

3
I
e



L831F: FCB 40 ;40 MPH, LOW MPH TEST
L8320: FCB 255 ; 255 MPH, H MPH TEST

L8321: FCB 38 ;38 MPH, LOW TEST
L8322: FCB 255 ; 255 MPH H TEST

LOAD LIMT vs MPH or RPM 12 |i nes
(LOW GEARS UPPER THRESHOLD)

700R4

" TOC LOCK/ UN-LOCK vs MPH or RPM
 tbl = %ull Id* 2. 56

; % LD VPH RPM

L8323 FCB 64 ;25 12 400
FCB 64 ;25 20 800
FCB 64 ;25 28 1200
FCB 64 ;25 36 1600
FCB 97 ; 38 44 2000
FCB 123 ; 48 52 2400
FCB 138 ; 54 60 2800
FCB 143 ; 56 68 3200
FCB 148 ; 58 76 3600
FCB 148 ; 58 84 4000
FCB 148 ; 58 92 4400
FCB 148 ; 58 100 4800

LOAD LIMT vs MPH or RPM 12 |ines
(LOW GEARS LONER THRESHOLD)

TCC LOCK/ UN-LOCK vs MPH or RPM
700R4
;tbl = %ull 1d* 2.56

L832F FCB 36 ; 14 12 400
FCB 36 ; 14 20 800
FCB 36 ; 14 28 1200
FCB 36 ; 14 36 1600
FCB 56 ;22 44 2000
FCB 82 ;32 52 2400
FCB 102 ; 40 60 2800
FCB 113 , 44 68 3200
FCB 123 ; 48 76 3600
FCB 123 ; 48 84 4000
FCB 123 ; 48 92 4400
FCB 123 ; 48 100 4800

3
I
e



; TCC UN-LOCK H CGEAR

L833B FCB 40 ;40 MPH, LO MPH TSET
L833C FCB 255 ; 255 MPH, H MPH TEST

L833D FCB 38 ;40 MPH, LO MPH TEST
L833E FCB 255 ; 255 MPH, H MPH TEST

LOAD LIMT vs MPH or RPM 12 |i nes
(H GEARS UPPER THRESHOLD)

TCC LOCK/ UN-LOCK vs MPH or RPM
700R4

TBL = %-ULL LD * 2.56

; % LD MPH RPM

L833F: FCB 64 ;25 12 400
FCB 64 ;25 20 800
FCB 64 ;25 28 1200
FCB 64 ;25 36 1600
FCB 97 ; 38 44 2000
FCB 123 ; 48 52 2400
FCB 138 ; 54 60 2800
FCB 143 ; 56 68 3200
FCB 148 ; 58 76 3600
FCB 148 ; 58 84 4000
FCB 148 ; 58 92 4400
FCB 148 ; 58 100 4800

LOAD LIMT vs MPH or RPM 12 |ines
(H GEARS LONER THRESHOLD)

TCC LOCK/ UN-LOCK vs MPH or RPM
700R4

TBL = %ULL LD * 2.56

; % LD MPH RPM

L834B: FCB 36 ; 14 12 400
FCB 36 ; 14 20 800
FCB 36 ; 14 28 1200
FCB 36 ; 14 36 1600
FCB 56 ;22 44 2000
FCB 82 ;32 44 2000
FCB 102 ; 40 52 2400
FCB 113 ; 44 60 2800
FCB 123 ; 48 68 3200
FCB 123 ; 48 76 3600
FCB 123 ; 48 84 4000
FCB 123 ; 48 92 4400
FCB 120 ;47 100 4800



L8357: FCB 47 ; __ DEG C THERSH FOR ENG LAVP ENABLE
;0 MPH THERSH FOR ENG LAMP ENABLE

L8359: FCB O ; 0% TPS THERSH FOR ENG LAMP ON

: ; 1400 RPM THERSH FOR ENG LAWMP ON

; 5200 RPM THERSH FOR ENG LAWMP ON

LI GHT ON TABLE

—
o3}
—
1

% FULL LD * 2.56
; % LD RPM
L835D: FCB 13 5% 800
FCB 46 ;18 1600
FCB 118 ;46 2400
FCB 192 ;75 3200
FCB 192 ;75 4000
FCB 255 ; 100 4800
FCB 255 ; 100 5600
L8364: FCB 52 ; 1300 RPM THRESHOLD FOR ENG LI GHT ON
L8365: FCB 204 ; 5100 RPM THRESHOLD FORCE ENG LI GHT ON

LI GHT OFF TABLE

—
@
—
1

% FULL LD * 2.56

;v % LD RPM

L8366: FCB 18 7% 800
FCB 51 ;20 1600

FCB 123 ;48 2400

FCB 197 yo 77 3200

FCB 197 yo 77 4000

FCB 255 ;100 4800

FCB 255 ;100 5600

LI GHT ON DELAY MADI FER
TABLE
DELAY vs %PS

TABLE = ( SECr10)/L836D

L836D:. FCB 2 ; SCALER
;  DELAY TPS
L836E: FCB 150 30 0.0 %
FCB 150 ;30 12.5
FCB 150 ;30 25.0
FCB 150 ;30 37.5
FCB 150 ;30 50.0

khkhkkhkhhkhhhhhdhhhhhhhhdhhhdhdhhhdhhdhhdhrdrhdhhdrdhdrrddrrdrrxd*x

* XM SSI ON PARAMS

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhhhdhrrhdhddhdrdrdhdrrddrxd*x

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdhhdhhrhdhdrdhdrdrdhdrrdrrxd*x

* FAN PARAM S



khkhkkhkhhkhhkhhhdhhhhdhhhhdhhdhdhhhdhhhhdhrdrhdhdrdhdrdrddrrddrxd*k

L8373: FCB 225 ; 45 SEC A/ C CLUTCH CF TI ME FOR DI SABLE
L8374: FCB 35 ; 35 MPH FAN 1 ENABLE SPD

L8375: FCB 50 ; 50 MPH FAN 2 ENABLE SPD

L8376: FCB 55 ; 55 MPH FAN 2 DI SABLE W Hi gh/ C PRESS

L8377: FCB 193 1 DI SABLE THRESH, 104c, (226f)
L8378: FCB 197 . FAN 1 ENABLE THRESH, 107c, (220f)
: = (DEG C+40) * (256/192)

; FAN 2 DI SABLE THRESH, 107c, (220f)
; FAN 2 ENABLE THRESH, 113c, (235f)

L837B: FCB 10 ;2 SEC FAN 1 REQ TURN ON DELAY
L837C. FCB 100 ; 20 SEC FAN 1 DELAYED RUN ON AFTER OFF
L837D: FCB 25 ;7 5 SEC FAN 1 TO FAN 2 TURN ON DELAY

15 SEC FAN 2 DELAYED RUN ON AFTER REQ OFF

khkhkkhkhhkhhkhhhhhhhhhhhdhhhdhdhhhdhdhdhhdhrdrhdrdrdhdrdrdhdrrddrxd*x

* END OF FAN PARAM S

hkhkhkkhkhhkhhkhhkhdhhhhdhhhhdhhhdhdhhhdhhhhdhdrhdhdrdhdrdrdhdrrddrxd*x

L837F: FCB 255 7 99.6 %WPS DI SABLE THRESH
; 124c COCOLANT DI SABLE THRESH
; 151c O L DI SABLE THRESH
; 0 DEC CO L HYST

L8383: FCB 255 ; DISABLE AC I F MPH > 255

: ; DISABLE IF H MPH AFTER 18.0 SEC

; H MPH 30 SEC BEFORE RE- ENABLE
; | F RPM > 5000 DO NOT ENAGE A/ C

L8388: FCB 20 ; 20 STEPS DEFAULT |IF Non Vol MEM FAIL
; 40 STEPS MAX A/ C LEARN
: ; 10 STEPS M N A/ C LREAN
L838B: FCB 5 ; 5 STEPS MAX+ A/ C LEARN EACH ON OF CYCLE

0.8 Msec M N ERR DEAD TI ME LEARN EN DI SABLE
MJULT PK/ NEUT GAIN FOR LEARN

khkkkhkhhkhkhkhkhhkhhhkhkhkhkhkhrkix*x

* Al R MANAGEMENT

R S S I S b Sk S I O I
L838E: FCB O v ITFINRARENRICH GI EQO SEC S, D VERT AIR
L838F: FCB 10 ; |F RPMGI 1 SEC DI VERT AR

LB392, DI VERT
LB392, DI VERT

L8390: FCB 170 IF FILT o2 GI' 0.782V FOR Tl ME
L8391: FCB 56 ; IF FILT o2 LT 0.248V FOR TI ME

L8392: FCB O R'L DI VERT TMR



L8393: FCB 200 20 SEC R/'L DI VERT TI MER
L8394: FCB 177
L8395: FCB 10
L8396: FCB 20

I F GI 4425 RPM & TI ME GI' LB392, DI VERT
1 SEC ENAB CAT AIR IF TI ME GI L8399 SI NCE NEG MAP
20 Kpa MAP DI VERT | F MAP LT

L8398: FCB 60 60 MPH, DI VERT AIR IF MPH GI' 60 & MAP L8397
L8399: FCB 64 64 Kpa ENAB CAT AIR IF OPN LP & MAP DROPED 64 KPA
IN 100 nmsec LOCP

IF COOL < 14.7C, DI VERT

IFINOpn Lp GI 25.4 SECS IF PRROR dsd Lp

L839A: FCB 73

L8397: FCB 60 . 60 Kpa, DIVERT AIR |F MAP GT
L839B: FCB 254 :

hkhkhkkhkhhkhhkhhkhdhhhhdhhhhdhhhdhdhhhdhhhhdhrdhhdhdrdhdrdrdhdrrdrrxd*x

* START OF FUEL PARAMS

*

* ANHT, TYPE $8D

hkhkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdhhdrdrhdhdrdhdrdrdhdrrddrxdx*x

; DEG C

L839C. FCB 2 ;2 -40 C
FCB 2 ;2 -26
FCB 1 ;o1 -16
FCB 0 ;0 -4
FCB 0 ;0 8
FCB 4 ;4 20
FCB 4 ;4 32
FCB 4 ;4 44
FCB 4 ;4 56
FCB 6 ;6 68
FCB 7 ;7 80
FCB 8 ;8 92
FCB 8 ;8 104
FCB 8 ;8 116
FCB 8 ;8 128
FCB 8 ;8 140
FCB 8 ;8 152

CRANK PWvs COOLANT TEMP
ANHT TYPE $8D ECM

TBL = (usec * 65.536)/ ( SCALAR)
SCALAR = 13108

L83AD: FDB 13108 ; SCALAR FOR MAX PW
; CAL = SCALAR * 65.536 (200 MSEC)
: usec deg ¢ Cool

L83AF: FCB 205 41001 -40



FCB 96 ; 19200 -16
FCB 54 ; 10800 -4
FCB 38 ; 7600 8
FCB 20 ; 4000 20
FCB 15 ; 3000 32
FCB 10 ; 2000 44
FCB 10 ; 2000 56
FCB 10 ; 2000 68
FCB 8 ; 1600 80
FCB 8 ; 1600 92
FCB 8 ; 1600 104
FCB 8 ; 1600 116

CRANK FUEL PW MULT vs TPS

MILT * 64 (0-4)

L83BD: FCB 8 ;9 LINE TABLE

;o MULT % TPS
FCB 64 ;o1 0
FCB 64 ;o1 12.5
FCB 64 ;o1 25.0
FCB 64 ;o1 37.5
FCB 64 ;o1 50.0
FCB 64 ;o1 62.5
FCB 64 ;o1 75.0
FCB 0 ;0 87.5
FCB 0 ;0 100.0

A
M
cC
M
-
By
=
g
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<
"
3
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c
[
%
(0]
e
H
(e}

;o MULT PULSE
L83C7: FCB 255 ;1 1
FCB 255 ;1 2
FCB 128 ;.5 3
FCB 0 ;0 4
FCB 0 ;0 5
FCB 0 ;0 6
FCB 0 ;0 7
FCB 0 ;0 8
FCB 255 ;o1 9
FCB 255 ;o1 10
FCB 0 ;0 11
FCB 0 ;0 12
FCB 0 ;0 13
FCB 0 ;0 14
FCB 0 ;0 15
FCB 0 ;0 16



L83D7:

EXTENTI ON OF ABOVE TABLE FOR REF' S GI 17

TABLE = MJLT * 256

80

khkhkkhkhhkhhhhhhkhhhhhhhdhhdhdhhhdhddhdhhddhdrdrhdrdrddrrddx*x

Al R FUEL PARANMS

*
*

* ANHT, TYPE $8D

khkhkkhkhhkhhhhhhkhhhhhhhdhhdhdhhhdhddhdddrdhdrdhdrrddrrddxx

L83E4:
L83ES5:

L83EG:

L83EY7:

FCB 105
FCB 48

FCB 1
FCB 16

FCB 64

FUEL QUT PARAMS

TBL
TBL

FCB 0000
FDB 0072
FDB 0056
FDB 0056

nsec
usec

41% TPS FOR TPS H to TPS LOW
19% TPS IS LOW TPS

3.9% LONTPS FI LTER CCEF
6. 3% COCOL FI LTER CCEF FOR I NV COOL VALUE

25% A L FILTER CCEF

* 65.536
* 0. 065536

0 usec, M N BPW
1098 usec, SINGLE FlI RE BPW DI SABLE THRESH
854 usec, SINGE FI RE BPW ENABLE THRESH
854 usec, M N ASYNC PULSE

0.937, 12.5 MSEC FI LTER CCEFF
0.195, 100 MSEC FILTER CCEF
0.398, 12.5 MSEC 02 FILTER CCEF



FCB 255 ;255 MPH FUEL CUT OFF
FDB 0098 ; 9080 RPM FUEL CUT OFF
FCB 254 ; 254 MPH FUEL RETURN
FDB 0103 ; 9544 RPM FUEL RETURN

I NJECTOR CORRECTI ON vs BATTERY
ANHT TYPE 8D ECM

(USE PUVMP or BATTERY VDC, CK AFR OPTI ON WD 1, b6)
ADD S TO BPW ( TW CE)

ORG $02FA :
. usec Vbat t
L83FA: FCB 23 ;702 0.0
FCB 23 ;702 1.6
FCB 255 ;. 7782 3.2
FCB 255 ;. 7782 4.8
FCB 146 . 4456 6.4
FCB 67 ;2045 8.0
FCB 48 ;1465 9.6
FCB 35 : 1068 11.2
FCB 26 ;793 12.8
FCB 18 ;549 14. 4
FCB 12 ;. 366 16. 0
FCB 9 ;275 17.6
FCB 4 ;122 19.2
FCB 0 : 0 20.8
FCB 0 : 0 22.4
FCB 0 : 0 24.0
FCB 0 : 0 25.6

LOW PULSE W DTH | NJECTOR OFFSET

15 1line tb
TBL = MBEC * 65.536
TBL = usec * 0.065536
. usec PW Msec

FCB 18 . 274 0. 488
FCB 10 ;153 0.732
FCB 6 ;92 0. 976
FCB 5 ;. 76 1.220
FCB 4 ;61 1. 460
FCB 3 ;46 1.708
FCB 2 ;31 1. 950
FCB 1 ;15 2.197
FCB 0 ; 0 2.440
FCB 0 ; 0 2.685
FCB 0 ; 0 2.929
FCB 0 ; 0 3.170
FCB 0 ; 0 3.410
FCB 0 ; 0 3. 660
FCB 0 ; 0 3.900



hkhkhkkhkhhkhhhhkhhhhhhhhhdhhhdhdhhdhdhhdhhdrhdhddhdrddhdrrddrxdxx*x

* Ok X

*

OPEN LOCP FUEL/ Al R PARANS
ANHT, TYPE $8D

Single Fire #/ h = 20317. 6/ cal val

hkhkhkkhkhhkhhkhdhhdhhhhdhhhhdhhhdhdhhdhhdrhdhrdrhdhdhdhdrdrddrrddxx*

L841A: FDB 0445 ; STOCH AF RATIO 14.7

L841C. FDB 0460

L841E:

L841F:

L8420:

(ARG = 6553. 6/ RATI O)

SEC/ GRAM PRCD OF | NJ FLOW Rat e
(0.359 SEC/ GRAM 2.786 g/ Sec), 22#/ HR
ARG = ((SEC/ GRAM * 256) * 5)

4 INJ'S, START UP I NJ STARTUP DECAY RATE

O% CHG OPN LP F/ A % CHG AT | DLE
(% 2. 56)

OPEN LOCOP FUEL/ Al R % CHG vs NAP

ANHT/ 4298 P/ N 16134297
ECM P/' N 1227727

;% CHG MAP
FCB 5 ; 2 20
FCB 5 ; 2 25
FCB 5 ; 2 30
FCB 5 ; 2 35
FCB 5 ; 2 40
FCB 8 ; 3 45
FCB 10 ; 4 50
FCB 13 ; 5 55
FCB 18 ; 7 60
FCB 18 ; 7 65
FCB 23 ; 9 70
FCB 26 ;10 75
FCB 31 ;12 80
FCB 36 ;14 85
FCB 36 ;14 90
FCB 36 ;14 95
FCB 36 ;14 100

START UP ENRI CH vs COCOLANT TEWMP
* % % O_O(E * % %

D ssassenmby of ANHT, LINES = 17
09- 06- 1994, 10:04:41



L8431 FCB 243 ;94,9 -40.0
L8432 FCB 192 ;o 75.0 -28.0
L8433 FCB 154 ; 60.2 -16.0
L8434 FCB 154 ; 60.2 -4.0
L8435 FCB 128 ; 50.0 8.0
L8436 FCB 64 ; 25.0 20.0
L8437 FCB 64 ; 25.0 32.0
L8438 FCB 64 ; 25.0 44. 0
L8439 FCB 49 ;o 19.1 56.0
L843A FCB 38 ; 14.8 68.0
L843B FCB 38 ; 14.8 80.0
L843C FCB 13 ; 5.1 92.0
L843D FCB 13 ; 5.1 104.0
L843E FCB 13 ; 5.1 116.0
L843F FCB 2 ; 0.8 128.0
L8440 FCB O ; 0.0 140.0

START UP ENRI CHMENT DECAY DELAY vs COCLANT

—
o3}
—
1

NUM | NJECTS
FDB 0512 ; SCALE FACTOR
;I NJECT Deg c
L8441: FCB O ;0 -40
FCB 0 ;0 -28
FCB 25 ;25 -16
FCB 25 ;25 -4
FCB 25 ;25 8
FCB 25 ;25 20
FCB 25 ;25 32
FCB 50 ; 50 44
FCB 50 ; 50 56
FCB 50 ; 50 68
FCB 50 ; 50 80
FCB 50 ; 50 92
FCB 50 ; 50 104
FCB 50 ; 50 116

START UP ENRI CHVENT DECAY DECAY AMOUNT vs COCOLANT

D ssassenmby of ANHT, LINES = 14
09- 06- 1994, 09:33:44

TBL = 6.5536 * UCHG

ORG $044F ;

; YCHG Deg c
L844F FCB 255 ; 38.9 -40
L8450 FCB 229 ; 34.9 -28
L8451 FCB 82 ; 12.5 -16
L8452 FCB 82 ; 12.5 -4
L8453 FCB 66 ; 10.1 8
L8454 FCB 118 ; 18.0 20
L8455 FCB 118 ; 18.0 32
L8456 FCB 66 ; 10.1 44



L8457 FCB 66 ; 10.1 56
L8458 FCB 66 ; 10.1 68
L8459 FCB 66 ; 10.1 80
L845A FCB 164 ; 25.0 92
L845B FCB 164 ; 25.0 104
L845C FCB 164 ; 25.0 116

OPEN LOOP Al R/ FUEL PCT CHANCE vs COOLANT

D ssassenmby of ANHT LINES = 17
09- 06- 1994, 09: 39: 22

TBL = (PCT CHG * 2.56) * SCALAR

ORG $045D

L845D: FCB 221 SCALAR,

; YCHG Deg c
L845E FCB 242 ; 94.5 -40
L845F FCB 153 ; 59. 8 -28
L8460 FCB 76 ; 29.7 -16
L8461 FCB 50 ; 19.5 -4
L8462 FCB 38 ; 14. 8 8
L8463 FCB 25 ; 9.8 20
L8464 FCB 25 ; 9.8 32
L8465 FCB 25 ; 9.8 44
L8466 FCB 25 ; 9.8 56
L8467 FCB 25 ; 9.8 68
L8468 FCB 25 ; 9.8 80
L8469 FCB 25 ; 9.8 92
L846A FCB 25 ; 9.8 104
L846B FCB 25 ; 9.8 116
L846C FCB 25 ; 9.8 128
L846D FCB 25 ; 9.8 140
L846E FCB 25 ; 9.8 152

STARTUP ENRI CH OFFSET vs MAP

TBL = PCT CHG * 2.56

; PCT CHG DEG C
L846F: FCB O ;0 -40 DEG C
FCB 0 ;0 -28
FCB 0 ;0 -16
FCB 0 ;0 -4
FCB 0 ;0 8
FCB 0 ;0 20
FCB 0 ;0 32
FCB 0 ;0 44
FCB 0 ;0 56
FCB 0 ;0 68
FCB 38 ; 15 80
FCB 76 ;30 92
FCB 76 ;30 104
FCB 76 ;30 116
FCB 76 ;30 128



hkhkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhhhdhrdrhdhdrdhdrdrdhdrrddrxdx*x

* H GHWAY FUEL PARANVB

*

* DI SABLED AT L8484 **

EE R I S I S b S S b S Rk S R S S I I S S S
L8480: FCB 65 ; DISABLE H WAY | F Kpa GI 60 Kpa
L8481: FCB 167 DI SABLE H WAY I F COOL =< 82,3C, (185F)

L8483: FCB 60 60 SEC MAX TI ME IN H WAY

L8482: FCB 10 LOCK QUT H WAY FOR 10 SEC
L8484: FCB 255 DI SABLE H WAY | F SPD =< 255 MPH

TBL = AFR/ 10
; AFR PA
L8485: FCB 160 16:1 30
FCB 155 ; 15.5 40
FCB 155 ; 15.5 50
FCB 147 ;14,7 60

R S S S R R R o O R

* CLOSED LOOP FUEL CONTRCL
* ENABLE PARANMS

R S S R R R O O R R O

L8489: FCB 120 ; 50C, (122F) M N COCL FCR CLS LP
L848A: FCB 100 ; IF COOL >= 35c, (95f) USE HOT CLS LP TIMER
L848B: FCB 73 ; I|F COOL <= 14c, (59f) USE COLD CLS LP TI MER

© CLOSED LOOP Tl MERS
" | NDEXED LK UP

L848C. FCB 90 ; 45 Sec COLD CLS LP TI MER
L848D:. FCB 90 ; 45 Sec WARM CLS LP TI MER

L848E: FCB 25 ; 12.5 Sec HOT CLS LP TI MER

;02 QUALI FERS, (W NDOW

L848F: FCB 158 ; IF 02 < 699 nvdc THEN 02 | S READY
L8490: FCB 45 IF 02 > 199 nvdc THEN 02 | S READY

L8491: FCB 50 IF 02 IN ABOVE WNDOW >= 10 Sec's then 02 is NOT READY

R S S S S R R R O O

* CLOSED LOOP AUTH LIM TS

* (FOR | NTI GRATCR VAL' §)

EE R I S o S S S R
L8492: FCB 80 ; CLS LP M N CORRECTI ON VALUE
L8493: FCB 180 ; CLS LP MAX M N CORRECTI ON VALUE

Rk S b S R R R R R kR O o S S S R



* CLOSED LOOP FUEL CNT' L PARAMS & TABLES

*
hkhkkkhkhkhkhkhkhhhhhhhdhhhhhhhhhhhhdrhdhdrrdrrkrdkxx

L8494: FCB 6 7 2.3% TPS MAX FOR | DLE
L8495: FCB 48 ;15 MPH MAX SPD FOR | DLE

L8496: FCB 136
L8497: FCB 136
L8498: FCB 128

600 nvdc, FAST 02 R/'L THRES AT | DLE
600 nvdc, UPPER ZERO ERROR 02 AT | DLE
570 nvdc, LONER ZERO ERROR 02 AT | DLE

L8499: FCB O MULT PORP STEP SI ZE GAIN, ARG = VAL*256
L849A: FCB O ; 0 SEC S ADD CORR TO I NT DELAY AT | DLE
L849B: FCB 160 ; 0.750 MULT TO CLS LP GAI N FACTOR

L849C. FCB 12
L849D:. FCB 23
L849E: FCB 4

053 nvdc, DIFF TO MAKE R/'L W NDOW ( FAST 02)
100 nvdc, DIFF RFL WHEN Al R DI VERTED
17 nmvdc, M N ERROR TO MAKE | NTI G CORR

L849F: FCB 224
L84A0: FCB 154

0.870 MULT GAIN FACTOR FOR PCS ERRORS
0. 600 CCEF FCR 02 FILTER CONSTANT

32c, (90f) OFF SET FOR COOL INTIG GAIN

khkkkhkhhkhhkhhhhkhhhhhhhdhhhhdhhdhhdhdrrhdrrhixr*x

* FUEL PI D PARAMS
* My 90 L98 Y & F CAR TYPE $8D CALI B.

khkhkkhkhhkhhkhhhhkhhhhhhhdhhhhhhhdhrrhdrdxhdrrhixr*x

ORG L84A2 ; SLOWO2
. ERROR Kpa MAP

L84A2: FCB 140 . 0.619 20
FCB 148 . 0.655 30
FCB 152 . 0.672 40
FCB 152 . 0.672 50
FCB 148 . 0. 655 60
FCB 144 . 0.637 70
FCB 132 . 0.584 80
FCB 128 . 0.566 90
FCB 125 . 0.553 100

FAST 02 R/'L THRESHOLD vs NAP

TBL = 02 VOLTS * 266

ORG L84AB ; nvdc
; 02 Kpa MAP
L84AB: FCB 120 ; 531 20
FCB 128 ; 566 30
FCB 132 ; 584 40
FCB 132 ; 584 50
FCB 128 ; 481 60



FCB 112 L 421 80
FCB 109 L o411 90
FCB 106 . 469 100

| NTEGRATOR DELAY vs AlR FLOW

TBL = SEC S * 80

L84B4: FCB 130 ; 1.624 0
FCB 138 ;1,725 8
FCB 142 ;v 1.775 16
FCB 142 ;v 1.775 24
FCB 138 ; 1.725 32
FCB 134 ; 1.675 40
FCB 122 ; 1.525 48
FCB 120 ; 1.500 56
FCB 118 ; 1.475 64

; Sec's Al R FLOW
L84BD: FCB 48 ; 0.600 0
FCB 44 ; 0.550 8
FCB 24 ; 0.300 16
FCB 22 ; 0.275 24
FCB 20 ; 0.250 32
FCB 18 ; 0.225 40
FCB 16 ; 0.200 48
FCB 14 ; 0.175 56
FCB 12 ; 0.150 64

SLOW 02 FILTER CCEF vs FLOW ??

TBL = MULT * 256

;o MULT FLOW
L84Co6 FCB 16 ; 0.063 0
FCB 24 ; 0.094 8
FCB 32 ; 0.125 16
FCB 36 ; 0.141 24
FCB 40 ; 0.156 32
FCB 44 ; 0.172 40
FCB 44 ; 0.172 48
FCB 44 ; 0.172 56
FCB 44 ; 0.172 64



; STEP FLOW
L84CF: FCB 255 ; 99.6 0
FCB 255 ; 99.6 8
FCB 255 ; 99.6 16
FCB 255 ; 99.6 24
FCB 255 ; 99.6 32
FCB 255 ; 99.6 40
FCB 255 ; 99.6 48
FCB 255 ; 99.6 56
FCB 255 ; 99.6 64

PORPORTI ONAL STEP SI ZE GAIN vs RPM

TBL = SEC * 80

; GAIN RPM
L8408 FCB 20 ; 0.25 400 RPM
FCB 12 ; 0.15 800
FCB 8 ; 0.10 1200
FCB 4 ; 0.05 1600
FCB 3 ; 0.04 2000
FCB 2 ; 0.03 2400

; BIN ERROR
L84DE: FCB 4 ;4 0
FCB 4 ;4 8
FCB 4 ;4 16
FCB 4 ;4 24
FCB 4 ;4 32
FCB 4 ;4 40
FCB 4 ;4 48
FCB 4 ;4 56
FCB 6 ; 6 64
FCB 8 ;8 72
FCB 10 ; 10 80
FCB 16 ; 16 88

PORPCORTI ONAL STEP DURATI ON vs ERROR

TBL = SEC * 80



FCB 4 ; 0.05 16
FCB 4 ; 0.05 24
FCB 4 ; 0.05 32
FCB 8 ; 0.10 40
FCB 12 ; 0.15 48
FCB 24 ; 0.30 56
FCB 32 ; 0.40 64
RCB 64 ; 0.80 72
FCB 128 ; 1.60 80
FCB 240 ; 3.00 88

R'L OFFSET vs COOLANT

; 14 LI NES
; TBL = COUNTS
; BIN Deg c
L84F6: FCB O ;0 -40
FCB 0 ;0 -28
FCB 0 ;0 -16
FCB 0 ;0 -4
FCB 1 ;o1 8
FCB 16 ;16 20
FCB 16 ;16 32
FCB 16 ;16 44
FCB 16 ;16 56
FCB 16 ;16 68
FCB 0 ;0 80
FCB 0 ;0 92
FCB 0 ;0 104
FCB 0 ;0 116

| NTEGRATOR DELAY MULT vs ERROR

TBL = MJULT VAL

; ERROR
L8504 FCB 255 ; 0
FCB 255 ; 8
FCB 255 ; 16
FCB 255 ; 24
FCB 128 ; 32
FCB 64 ; 40
FCB 64 ; 48
FCB 64 ; 56
FCB 64 ; 64
FCB 64 ; 72
FCB 64 ; 80
FCB 64 ; 88

Rk S S R R R R S O S b R I R R R b S R Rk O

Rk S S R R R R S O S b R I R R R b S R Rk O

* BLOCK LEARN MEM CNT' L PARAM S
* ANHT 5.71 V8, $8D ECM

Rk I S S R R I S R S o b O A R Rk R S b I R S R




| | |
12 | 13 | 14 | 15
| | | H MAP 45 Kpa
| | |
8 | 9 | 10 | 11
| | | M D MAP 36 Kpa
| | |
4 | 5 | 6 | 7
| | | LO MAP 28 Kpa
| | |
o | 1 | 2 | 3
| | |
| | |
700 LORPM | | |
| |
1200 M D RPM | |
|
2000 H RPM |
L8510: FCB 28 ;700 RPM LOW BLM CELL EDGE
L8511: FCB 48 ; 1200 RPM M D BLM CELL EDGE
L8512: FCB 80 ; 2000 RPM H  BLM CELL EDGE
L8513: FCB 25 28 kpa, LOWBLM CELL EDGE
L8514: FCB 50 ; 36 kpa, M D BLM CELL EDGE
L8515: FCB 80 ; 45 kpa, H BLM CELL EDGE
L8516: FCB 4 100 RPM EDGE TO EDGE HYSYERESI S
L8517: FCB 2 2 kPA, EDCE TO EDGE HYSYERESI S
L8518: FCB 120 If Cool It eq 50c, disable BLM update
L8519: FCB 240 ; If Cool It eq 140c, disable BLM update
L851A FCB 0 IF MAP L. T. O then disable BLM update
L851B: FCB 28 400 nsec, BLMupdate rate, (Sec * 20)+1
L851C. FCB 2 ; BLM updat e anount
L851D: FCB 160 Max BLM val ue
L851E: FCB 108 ; Mn BLM val ue
L851F: FCB 5 If INT (dsd Lp) GI 128+5, eanbl e BLM update
L8520: FCB 5 ; If INIT (Asd Lp) LT 128-5, eanbl e BLM update
L8521: FCB 0 DIl SABLE | DLE CELL LRN I F CCP DC GT 0O
L8522: FCB 51 ; FORCE IDLE CELL LRN IF CCP DC LT 51

khkkkhkhhkhhkhhkhhhhhhhhhdhhdhdhhdhdrhdrrdrdrrx*x

* STAY ALI VE MEM PARAM S, (SAM Cel | s)

* ANHT 5.71 V8, $8D ECM

R S S I S R b S I Sk Sk kO
L8523: FCB 118 ; SAM CELL O, LOLIMT, (BLMINT VAL'YS)
L8524: FCB 150 ; SAMCELL O, H LIMT

L8525: FCB 118
L8526: FCB 150

LOLIMT FOR OTHER CELLYS)
H LIMT FOR OTHER CELLYS)
L8528: FCB 10 NON | DLE CELL NUMBER, (B CELL)
L8529: FCB 150 STOP CELL 0 UPDATE AFTER 30 SEC S

L852A: FCB 171
L852B: FCB 192

I F Cool LT 88c, SKIP SAM UPDATE

L8527: FCB 4 | DLE CELL NUMBER, (A CELL)
: | F Cool GTI 104c, SKIP SAM UPDATE



L852C. FCB 3 ; 0.0117, SAM A FI LTER CCEF
L852D: FCB 3 ; 0.0117, SAM B FI LTER CCEF

R Ik R R R S S b O R S R O O

* DIFF TPS ACCEL ENRI CH TABLES & PARAMVB
* ANHT 5.71 V8, $8D ECM
EE Rk I S I S R R Sk I S R R S Sk O S bk
L852E: FCB 3 . 13.5% TPS M N FOR ACCEL ENRI CH PROP TO BASE PW
L852F: FCB 1 1 INJ IN FUEL LIM TING
L8530: FCB 12 ACCEL ENR LASTS 12 REF PULSES
L8531: FCB 128 50% TPD DI FF FOR V6 ACELL ENR CALC
L8532: FDB 454 6.92 MSEC MAX ACELL ENR PWLIM T
L8534: FCB 32
L8535: FCB 32

0.125 MIULT FCR 12.5 Msec TPS Acel | Enr
0.125 MULT FCOR DIFF TPS * 32

L8536: FCB 1
L8537: FCB 3
L8538: FCB 8

USE 4-7 OF TBL L8563 FOR 1 REF PULSE FROM AE or DE

ACELL ENRI CH FACTOR PER BPW (0 - 4)
(PUVP SHOT)
FACTOR * 64

ANHT 5.71 V8, $8D ECM

—
o3}
—
1

; FACTOR PULSE
L853B: FCB 255 ; 3.984 1
FCB 32 ; 0.500 2
FCB 32 ; 0.500 3
FCB 32 ; 0.500 4
FCB 32 ; 0.500 5
FCB 32 ; 0.500 6
FCB 32 ; 0.500 7
FCB 32 ; 0.500 8

ASYNC FACTCR vs DI FF TPS
(PUVP SHOT)

03-12-1996 Dissassenby of ANHT Lines= 17

TBL = 128 * MIULT

coocooooRrkERE

w w

B
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RFOWOWOOURWRO



L854D FCB 32 ; 0. 250 31.3
L854E FCB 32 ; 0. 250 34.4
L854F FCB 32 ; 0. 250 37.5
L8550 FCB 32 ; 0. 250 40. 6
L8551 FCB 32 ; 0. 250 43. 8
L8552 FCB 32 ; 0. 250 46. 9
L8553 FCB 32 ; 0. 250 50.0

L8554: FCB 160 ; 1.250 -40
FCB 160 ; 1.250 -28
FCB 160 ; 1.250 -16
FCB 160 ; 1.250 -4
FCB 160 ; 1.250 8
FCB 144 ; 1.125 20
FCB 112 ; 0.875 32
FCB 96 ; 0.750 44
FCB 80 ; 0.625 56
FCB 80 ; 0.625 68
FCB 64 ; 0.500 80
FCB 56 ; 0.478 92
FCB 48 ; 0.375 104
FCB 48 ; 0.375 116
FCB 48 ; 0.375 128

FUEL LIM T FACTOR vs COCLANT

MSB ARE DRP TO L8536
LSB ARE DRP G T. or E.Q TO L8536
(I NDEX LK UP)

TBL = FACTOR *

; FACTOR COOL DEG c
L8563: FCB 221 ; -40
FCB 221 ; -16
FCB 221 ; 8
FCB 204 ; 32
FCB 170 ; 56
FCB 170 ; 80
FCB 170 ; 104
FCB 170 ; 128

TPS FI LTER COEF vs RPM
( Make Filtered TPS for Delta TPS Acell Enrich)

L856B: FCB 16 ; 0.063 000



FCB 16 ; 0.063 400
FCB 16 ; 0.063 800
FCB 16 ; 0.063 1200
FCB 16 ; 0.063 1600
FCB 16 ; 0.063 2000
FCB 16 ; 0.063 2400
FCB 16 ; 0.063 2800
FCB 16 ; 0.063 3200
FCB 16 ; 0.063 3600
FCB 16 ; 0.063 4000
FCB 16 ; 0.063 4400
FCB 16 ; 0.063 4800
FCB 16 ; 0.063 5200
FCB 16 ; 0.063 5600
FCB 16 ; 0.063 6000
FCB 16 ; 0.063 6400

khkkkhkhhkhkhkhhhhhhhhhhhdhhhhdhhdhrdrhdrrhdrxhidrx

* DI FF MAP ACCEL ENRI CH TABLES & PARAM S
* ANHT, TYPE 8D ECM

Rk S S R R o R R R I S O R

L857C. FCB 6 ; 0.023, FILTER CCEF, ACELL ENRICH FILT MAP TERM
L857D: FCB 10 ; FILTER CCEF, ACELL ENRI CH FILT RPM TERM

L857E: FCB 3 : 75 RPM NEG DECELL RPM THRESH FOR USI NG L857F
L857F. FCB 128 ; 50% L859A THRESH MULT ON DECEL RPM

MAP ACEL ENRI CH FACTOR vs DI FF MAP

D FF MAP ABOVE M N

;o MULT KPA di f f
L8580: FCB 24 ;o 9.375 0
FCB 32 ; 10
FCB 36 ; 20
FCB 40 ; 30
FCB 51 ; 40
FCB 64 ; 25.000 50

MAP Acell Enrich COOLANT MULT

VAL = MJLLT
; Deg c
FCB 55 ; -40
FCB 55 ; -16
FCB 55 ; 8
FCB 55 ; 32
FCB 32 ; 56
FCB 26 ; 80
FCB 19 ; 104
FCB 19 ; 128
FCB 19 ; 152



Acell Enrich COOLANT MULT vs COOLANT

VAL = MJLLT * 128

FCB 8 ;9 LINE TBL
; MULT Deg c

FCB 55 ; 0. 429 -40
FCB 55 ; 0. 429 -16
FCB 55 ; 0. 429 8
FCB 55 ; 0. 429 32
FCB 32 ; 0. 250 56
FCB 26 ; 0. 203 80
FCB 19 ; 0. 148 104
FCB 19 ; 0. 148 128
FCB 19 ; 0. 148 152

Acel |l Enrich DECAY FACTOR vs COOLANT

VAL = 9%CHG PER | NDECT * 2. 56

FCB 8 - 9 LINE TBL
L UCHG Deg ¢
FCB 102 © 39.8 - 40
FCB 102 © 39.8 -16
FCB 102 © 39.8 8
FCB 102 © 39.8 32
FCB 102 © 39.8 56
FCB 102 © 39.8 80
FCB 128 © 50.0 104
FCB 128 © 50.0 128
FCB 128 © 50.0 152
DI FF MAP for Acell Enrich Enabl e
VAL = DIFF MAP * (16/5)
. Kpa Y%TPS
L859A° FCB 10 L 3.13 00. 0
FCB 10 © 3,13 12.5
FCB 10 © 3,13 25.0
FCB 10 © 3,13 37.5
FCB 10 © 3,13 50. 0

MAP Acel | Ebr FACTOR MULT vs TPS LQAD

VAL = FACTOR * 64



L859F: FCB 64 ; 1.00 00.0

FCB 64 ; 1.00 12.5
FCB 64 ; 1.00 25.0
FCB 64 ; 1.00 37.6
FCB 64 ; 1.00 50.0

ER R S O R R R R O S S R S O S

* AN C ON to OFF ENRI CH PARAW S

R S R R R R O S S R S O S

L85A4: FDB 128 ; 1.95 SEC A/ C ON > OFF XI SSI TI ON PW

khkhkkhkhhkhhkhhkhdhkhhhhhhhdhhhdhdhhdhhdhddddhdrrdhdrrd*x

* DECELL ENLEAN PARAM S

khkhkkhkhhkhhhhkhhkhhhhhhhdhhhhdhhdhddrhdrddhdrrdhdrrd*x

L85A6: FCB 1 7 0.4% TPS

L85A7: FCB 6 ; DIFF A/ D MAP VALUE

L85A8: FCB 6 ; 0.023 COEF FOR MAP FI LTER

L85A9: FCB 255 ; 0.50 DECEL MULT I F TCC LCCKED
L85AA: FCB 7 ; 0.027 CCEF 12.5 MBEC FILTER

L85AB: FCB O ; ENABLE DECELL INT IF < or = 0 Kpa
L85AC. FCB 36 ; ENABLE DECELL INT IF G T. 900 RPM
L85AD: FCB 16 ; 6.25% TPS DECEL ENLEAN THT FOLLOAER

D FF ENLEAN FACTOR Nvs NUM CF INJ'S IN
DECELL LEAN

; FACTOR INJ's
L85AE: FCB O ; 0
FCB 16 ; 0.063 1
FCB 16 ; 0.063 2
FCB 16 ; 0.063 3
FCB 16 ; 0.063 4
FCB 16 ; 0.063 5
FCB 16 ; 0.063 6
FCB 16 ; 0.063 7
FCB 16 ; 0.063 8
FCB 16 ; 0.063 9
FCB 16 ; 0.063 10
FCB 16 ; 0.063 11
FCB 16 ; 0.063 12
FCB 16 ; 0.063 13
FCB 16 ; 0.063 14
FCB 16 ; 0.063 15
FCB 8 ; 0.031 16

D FF ENLEAN TERM MULT Vs Diff MAP, (A/ D)

TBL = A/ D MAP * 256

; FACTOR A D
L85BF: FCB 16 ; 0.625 0
FCB 16 ; 0.625 16



COOO0OOO0O0O0000000

4 32
5 48
0 64
0 80
0 96
0 112
0 128
0 144
0 160
0 176
0 192
0 208
0 224
0 240
0 256

Dff enlean termnmult vs Cool

TBL =

MULT * 64

khkhkkhkhhkhhhhkhdhkhhhhhhhdhhhdhdhhdhdhhdrrdhdrrhdrrdx*x

* DECELL FUEL C/ O PARAMS

khkhkkhkhhkhhkhhhdhkhhhhhhhdhhhdhdhhdhddrhdrddhdrrhdrrd*x

L85E1:
L85E2:

L85E3:
L85E4:

L85ES5:
L85EG:

L85E7:

L85ES:
L85E9:

L85EA:
L85EB:

L85EC:

FCB
FCB

FCB
FCB

FCB
FCB

FCB

56
44

20
28

4
7

80

| F RPM > 1400, ENABLE C/ O (upper hyst)
IF RPM > 1100 STAY IN /O (Il ow hyst)

Kpa < 20, ENABLE ¢/ O (I ow hyst)

I F
I F Kpa < 28, STAY IN ¢/ O (upper Hyst)

50 RPM MAX INCR TO REMAIN IN ¢ O (12.5 | NTERVAL)
87.5 RPM FOR STALL SAVER
0.25 SEC ¢ O REQUSI TE Tl ME FOR ENABLE

DEG C FOR DI SABLE CF ¢/ O
15 MVH M N SPD FOR T O

%WPS C/ O STALL SV' R
0.38 SEC STALL SV'R TPS FOLLOW TI ME

DECEL FUEL C/ O STALL SVR



; ACCEL ENRICH PW= 1.953 Msec

L85EE: FCB 1 ; PULSE CNT TI MER

L85EF: FDB 160 ; __ SEC M N BETVEEN CONSEC DECEL C/ O s
L8FF1: FCB 5 ; 1.95% TPS DECEL FUEL C/ O DEFAULT
L85F2: FCB 2 ; SA BLEND VAL IF IN DECEL FUEL T/ O
L85F3: FCB 2 ; 2 CNT'S ADDED TO SA BLEND/ DRP

L85F4: FCB 3 7 1.17% TPS HYST TO TABLE L85F5

DECELL FUEL CUT OFF
TPS THRESH vs RPM

VAL = %IPS * 2.56

; APS RPM

L8FF5: FCB 3 ;1,17 0
FCB 3 ;1,17 400
FCB 3 ;1,17 800
FCB 3 ;1,17 1200
FCB 3 ;1,17 1600
FCB 5 ; 1.95 2000
FCB 8 ;o 3.12 2400
FCB 13 ; 5.07 2800
FCB 13 ; 5.07 3200
FCB 13 ; 5.07 3600

khkhkkhkhhkhhkhdhhhkhhhhhhhdhhhdhhhhdhhhhdhrrhdhhdhdrdrddrrdrrx*

* PWR ENRI CH PARAMS
* ANHT TYPE $8D

khkhkkhkhhkhhkhhhhhhhhhhhdhhhdhhhhdhhhhdhhrhdhhdhdrhrdhdrrddrx*

L85FF: FCB 230 . 8.1 Kpa VAC to ENABLE PWR ENR
. ARG = 256 - (Kpa * (256/80))
L8600: FCB 10 . 3.1 Kpa, VAC HYST FOR PWR ENRI CH Kpa
. ARG = Kpa * (256/ 80)
L8601: FCB 16 . 6.25% TPS HYST, PE off if TPS LT (L8603 - L8601)
L8602: FCB 209 . USE TBL L8608 |F COOL = or GT (116c), (244F)

PWR ENRICH TPS THRESHOLD vs RPM
FOR NORMAL COCLANT

; * % % \/D'I— * % %
© TBL = TPS%* 2.56
’ - TPS% RPM
L8603: FCB 128 " 50 400
FCB 128 " 50 1200
FCB 128 " 50 2000
FCB 154 " 60 3200
FCB 180 L 70 4800

; PR ENRICH TPS THRESHOLD vs RPM



FOR H GH COCOLANT

; * % % \/D'I— * % %
© TBL = TPS%* 2.56
’ . ogPS RPM
L8608: FCB 128 " 50.0 400
FCB 128 " 50.0 1200
FCB 38 ©14.8 2000
FCB 38 ©14.8 3200
FCB 38 ©14.8 3800

hhkkhkhhhkhhhhhhhhhhhhdhhdhdhhddhdhddhdddhdhdhddhhdhddrhdhdrdhdrdrdhdrrddrxd*x

WOT AFR = 6553. 6/ ((TBL L8608 + TBL L860D + 128) * 445)/256)
or

WOT LAMBDA = (LAMBDA C + LAVBDA W
or

WOT AFR = 14.7/ (LAVBDA C + LAMBDA W

hkhkkhkhhkhkhkhhhhdhhhhdhhhdhhdhdhdhddhdhddhdhddhdhddhhdddhdhddrdhdrdrdhdrrddrrdixx

E R I R

PWR ENRICH F/ A %CHG vs COCLANT
* k% VD-I— * k%

ANHT, TYPE $8D

TBL = (LAMBDA * 256) + 128

FCB 140 ; 0.546 -40
FCB 125 ; 0.488 -16
FCB 112 ; 0.438 8
FCB 86 ; 0.336 32
FCB 58 ; 0.227 56
FCB 58 ; 0.227 80
FCB 58 ; 0.227 104
FCB 58 ; 0.227 128
FCB 58 ; 0.227 152

PONER ENRI CH FUEL/ AIR % CHG vs RPM
* k% VD-I— * k%

ANHT, TYPE $8D

TBL = LAVBDA+128/ 256

TBL = (% CHG * 1.28) + 128
; LAVBDA W RPM
L8617: FCB 113 ; 0.941 0
FCB 113 ; 0.941 400
FCB 113 ; 0.941 800
FCB 113 ; 0.941 1200
FCB 115 ; 0.949 1600
FCB 115 ; 0.949 2000
FCB 115 ; 0.949 2400



FCB 137 ; 1.035 2800
FCB 128 ; 1.000 3200
FCB 160 ;1,125 3600
FCB 150 ; 1.086 4000
FCB 157 ; 1.113 4400
FCB 138 ; 1.039 4800
FCB 138 ; 1.039 5200
FCB 138 ; 1.039 5600
FCB 138 ; 1.039 6000
FCB 138 ; 1.039 6400

ER Rk ok I R R R R S O S S SRR R R S b S S R

hkhkhkkhkhhkhhkhhkhdhhhhdhhhhdhhhdhdhhhdhhhhdhrdhhdhdrdhdrdrdhdrrdrrxd*x

* | DLE Al R CONTROL CONSTANTS & TABLES FOR PID F. B.
* ANHT CALI BRATI ON

khkhkkhkhhkhhkhhhdhhhhhhhhdhhhdhdhhhdhhhhdhrdrhdhdhdhdrrdhdrrdrrxd*x

L8628: FCB 48 ; 0.188 CCEF RPM 12.5 FILTER

L8629: FCB 160 160 STP'S I DLE RPM START UP PCSI T, PARK
L862A: FCB 20 ;20 STP'S ADDED TO WARK PK I F A/ C ON

L862B: FCB 2 2 STP''S ADDED FCR FAN 1
L862C. FCB 2 2 STP''S ADDED FCR FAN 2
L862D: FCB 5 5 STP'S ADDED I F COLD ENG SA |'S DONE

CVD SPEED DEF

TBL = ARG 12.5

L862E: FCB 8 ; 100 RPM ADDED | F I N PK/ NEUT
L862F: FCB 48 600 MBEC STRT UP DELAY

L8630: FCB 1 12.5 RPM ADDED IF A/ C ON
L8631: FCB 80 1000 RPM | AC CVMD SPD OPN LP OFFSET

| AC CVD SPEED vs COOL

TBL = RPM 12.5

; RPM DEG C
L8632: FCB 84 ; 1050 -40
FCB 84 ; 1050 -28
FCB 84 ; 1050 -16
FCB 84 ; 1050 -4
FCB 76 ; 950 8
FCB 68 ; 850 20
FCB 64 ; 800 32
FCB 56 ; 700 44
FCB 56 ; 700 56
FCB 52 ; 650 68
FCB 48 ; 600 80
FCB 48 ; 600 92
FCB 48 ; 600 104
FCB 48 ; 600 116
FCB 48 ; 600 128



COVAND SPEED DEAD BAND

RPM CALC s ARE RPM 12.5

L8643: F
F

CB 3 ; 37.5 RPM MAX ERROR FOR D. B. | N PK/ NEUT

CB 3 ; 37.5 RPM MAX ERROR FOR D.B. | N DRI VE

FCB 4 50 RPM MAX ERROR FOR D.B. FOR A/ C LEARN
FCB 4 ; 50 RPM MAX ERROR FOR D.B. FOR MOTER PCSI T

L8647: FCB 2 ; ENAB IF TPS > 1. 2%
L8648: FCB 1 ; DONT STORE NEWTPS IF ID DIFF VAL < 1
L8649: FCB 3 ; ENAB IAC PID IF Vss > 0.9 MPH

; TBL = MPH * 3.2
L864A: FCB 1 ; ENAB | S UNDER SPEED ERR > 12.5 RPM
;o MPH * 3.2

. PROPORTI ONAL GAINS, (PID)

. ** NOT USED | N ANHT **
L864B: FCB 16 . 0.781, UNDERSPEED ERROR PROPPORT GAI N, STEPS
ARG = VAL * (256 * 12.5)
L844C. FCB 16 0.781, OVERSPEED ERROR PROPORT GAI N, STEPS
ARG = VAL * (256 * 12.5)
L864D: FCB 255 M N RPM UNDERSPEED ERROR TO ENAB
H PROPORT GAI N ADDI TI ON
L864E: FCB 0 H PROPORT GAI N ADDI TION, STEPS
ARG = VAL * (256 * 12.5)

; DERIVATIVE GAINS, (PID)

L864F: FCB 24 ; 600 RPM ( RPM SEC)

L8650: FCB 24 600 RPM ( RPM SEC)

L8651: FCB 32 343 RPM (RPM SEC), M N DEC RATE TO EN H GAIN

L8652: FCB 255
L8653: FCB 8

50 RPM M n under spd error to enable hi prop &
deriv gain additions, (RPM12.5)

. INTERGAL GAINS, (PID)

© xxx NOT USED | N ANHT ***

L8654: FCB 48 ; 48 steps Pk/Nut int gainif RPMrate <
L8655 FBC 64 . 64 steps

L8656: FCB 12 . 187.5 RPM (RPM SEC), PK/NUT max RPM rate



L8657 FCB 12 ; 187.5 RPM (RPM SEC), Drive max RPMrate

L8658: FCB 255 . 0.996, (Neut stp's/Drive stp's)
. ARG = VAL/ 256

khkhkkhkhhkhhhhhdhhhhdhhhdhdhhdhhhhdhhdhdhhhhdhhdhdrhddrhdrrdrdrxdikx

* THROTTLE FOLLOWNER GAI NS

*

* (MBEC 6. 25)

Rk S S I S b Sk S I R I kS R R R Sk S S kS I S
L8659: FCB 10 ; 62.5 msec between stp's in Pk/Neut
L865A: FCB 6 ; 37.5 nmsec between stp's in Drive

L865B: FCB 7

: 0.5nsBec add to tine between follower in Drive
L865C. FCB O

O nsec add to tine between follower in open | oop

L865E: FCB 40

L865D: FCB 192 150% f ol | ower sl ope gain
: 40 steps max in drive

L865F: FCB 255 . 996, (Neut steps/Drive steps)
; ARG = VAL/ 256

Rk I I S R R R R S R O S b O S R S R e o R S R R Rk S S

* STEPPER MOTOR PARAMS
* *xx NOT USED | N ANHT ***
Rk I S S b Sk S Sk I I S R Ik S kS bk Sk R S b e S
L8660: FCB 32 ; Quantization gain to convert algo out from
; linear notor gains to notor steps

L8661: FCB 8 ; ldle speed inverse quantization gain to formfract
; Steps

Rk S S R R R S S b O S R R R I I S R R R IR S

* TRANSI ONI AL DELAYS

EE Rk I S S b Sk S R R S kS Rk Sk S bk S S S b S S
L8662: FCB O ; Disable clsd Ip PID for 0.00 nsec after OPEN LOOP DI SABLE
L8663: FCB 10 Disable clsd Ip PID for 0.20 nsec after
L8664: FCB 16 Disable clsd Ip PID for 0.32 nsec after NEUT TO DRI VE
L8665: FCB O Disable clsd Ip PID for 0.00 nsec aeter FAN ON
L8666: FCB O Disable clsd Ip PID for 0.00 nsec after COLD ENG SPK

L8667: FCB 64 ; PK/INEUT LONVINT GAINif RPMerror in dead band
; (STEPS/ ( RPM SEC))

: DRIVE LOWINT GAINif RPMerror in dead band
; (STEPS/ ( RPM SEC))

IF RPM < O RPM DI SABEL CLS D LP PID FOLLON NG END OF COLD ENG NE SPA
TBL = ARG * 128 * (12.5/0.05)

L866A: FCB 160 ; MAX STEP MOTCR POSI T PCSSI BLE WORST CASE VALUE, (fromorifice)



;  RPM RATE DEAD BAND

L866B: FCB 16 ; MAX RPM RATE FOR DEVI VI Tl VE
; (250 RPNV, RWP/ SEC = RPM 15. 625

L866b: FCB 255 ; Skip pw steer read if TPS =< 99. 6%
L866D: FCB 255 ; Skip pw steer read if TPS > 99. 6%
L866E: FCB 8 ; Skip pw steer read if Vss >= 8 MPH

L866F: FCB O ; Pw steer antcipate steps
L8670: FCB O ; Pw steer antcipate steps if AAC ON

L8672: FCB 25 ; | F ENG RUN TI ME < 25 SEC ENABLE HOT' SA RETARD

HOT' RESTART CMD SPEED vs NAT

VAL = RPM 25
; SPD DEG C
L8673: FCB 6 ;75 -40
FCB 6 ;75 -28
FCB 6 ;75 -16
FCB 6 ;75 -4
FCB 6 ;75 8
FCB 6 ;75 20
FCB 6 ;75 32
FCB 6 ;75 44
FCB 6 ;75 56
FCB 8 ; 100 68
FCB 12 ;150 80
FCB 16 ;200 92
FCB 16 ;200 104
FCB 16 ;200 116
FCB 16 ;200 128
FCB 16 ;200 140
FCB 16 ;200 152

| AC TABLE MULT'S (0 - 2)

TBL = MJULT * 128

. MULT Kpa
L8684: FCB 205 1.6 65
FCB 179 , 1.4 75
FCB 154 ©1.2 85



L8689: FCB 8 ;7 NUM OF LINES IN TABLE -1

TBL = STEPS
. STEPS Deg c
FCB 125 . 125 - 40
FCB 100 . 100 -16
FCB 75 . 75 8
FCB 50 . 50 32
FCB 25 . 25 56
FCB 10 .10 80
FCB 5 . 5 104
FCB 5 . 5 128
FCB 5 . 5 152

L8693: FCB 117 ; ADD O S. TODESIRED RPM I F BATT =< 11.7 V
SUB O S. TODESIRED RPM | F BATT > 13.5 V

ADD OFFSET | F BATT LO 5 SEC S
ADD 12.5 RPM TO OFFSET | F BATT LO

CLR BATT | AC WHEN Vss > 20 MPH

LIMT I AC OFFSET FOR LO BAT TO 75 RPM
ARG = RPM 12. 5

L8699: FCB 40 ; DEFAULT KEEP ALI VE MOTCR STEPS
; LEARN WHN COOL > 86.7 C, (188 F)

LEARN WHN COOL < 103.3 C, (216 F)

ARG = (DEG C+40) * 256/ 192)

MAX KEEP ALl VE MOTOR STEPS

4 INJ'S, |DLE SPEED I NJECT TIME OUT DECAY RATE

MAX DELTA STEPS/ | DLE FOR KA LEARN

L869C. FCB 10 M N KEEP ALI VE MOTOR STEPS
: SEC TO LEARN M N MOTOR KA STEPS

| DLE SPEED TI ME QUT | AC STEPS vs COOLANT or MNAT

TBL = STEPS
; STEPS Deg c
L86Al: FCB 30 © 30 - 40
FCB 30 © 30 .28



FCB 30 ;30 -4
FCB 30 ;30 8
FCB 30 ;30 20
FCB 30 ; 30 32
FCB 40 ; 40 44
FCB 40 ; 40 56
FCB 45 ; 45 68
FCB 50 ; 50 80
FCB 60 ; 60 92
FCB 60 ; 60 104
FCB 60 ; 60 116
FCB 60 ; 60 128
FCB 60 ; 60 140
FCB 60 ; 60 152

| AC MANUAL Throttl e Foll ower vs MPH

TBL = MPH 12.5

ORG $06B2 ;
; STEPS MPH
L86B2: FCB O ; 0 0
FCB 4 ;50 4
FCB 8 ; 100 8
FCB 12 ;150 12
FCB 12 ;150 16
FCB 12 ;150 20
FCB 12 ;150 24
FCB 12 ;150 28
FCB 12 ;150 32
FCB 12 ;150 36
FCB 12 ;150 40
FCB 12 ;150 44
FCB 12 ;150 48
FCB 12 ;150 52
FCB 12 ;150 56
FCB 12 ;150 60
FCB 12 ;150 64

Rk I S R R R S S S R R R S R b S R R R S

khkhkkhkhhkhhkhhhhhhhdhhhhdhhhdhdhhhdhhhhdhhdrhdhdrdhdrrdhdrrddrxdx*x
* BARO FORM PARAM S

*
hkhkhkkhkhhkhhkhhhhhhhdhhhhdhhdhdhhhdhhhhdhrdrhdhdrdhdrrdhdrrddrxd*x

L86C3: FCB 96 . M N TPS FOR BARO UPDATR, 37.5 %
. ARG = VAL * 2.56

L86C4: FCB 1 MAX DI FF MAP FOR BARO UPDATE 0. 31 Kpa
ARG = VAL * (256/80)

L86C5: FCB 144 READ BARO THERSH 3600 RPM
ARG = VAL/ 25

L86C6: FCB 11 MAX BARO OFFSET THRESH, 4 Kpa
ARGD= VAL * 2.71

; BARO PRESS vs RPM & TPS



ORG $86C7

. Table = Kpa * 2.71

L86C7: FCB 16 - RPM i n,

FCB 48 TIPS nin
FCB 6 : Numline in table

© 1200 RPM  Kpa TPS

" ECB 8 . 2,952 37. 5%
FCB 3 © 1,107 50. 0
FCB 1 © 0. 369 62.5
FCB 0 0 75.0
FCB 0 0 87.5
FCB 0 0 100. 0

© 2400 RPM  Kpa TPS

" ECB 16 . 5,904 37.5%
FCB 16 . 5.904 50. 0
FCB 8 © 2,952 62.5
FCB 5 . 1.845 75.0
FCB 3 © 1,107 87.5
FCB 1 © 0. 369 100

. 3600 RPM  Kpa TPS

" ECB 16 . 5,904 37.5%
FCB 16 . 5.904 50. 0
FCB 16 . 5.904 62.5
FCB 16 . 5.904 75.0
FCB 11 © 4,059 87.5
FCB 5 . 1.845 100

khkhkkhkhhkhhkhhhhhhhdhhhhdhhhdhhhhdhhhhdhrhhdhhdhdhhdhdrhdddrdrdrxdxdk

* MAP SENSOR PARAMS

Rk S S R R R R S O S b R I R R R b S R Rk O

L86DC. FCB 240 ; MAP FILTER CCEF, 0.9375

L86DD: FDB 159 ; CYL VOL & UNIT CONW, (0.7125 LI TRE/ CYL)
. (CAL = L/CYL * 223.157)

L86EO: FCB 3 % TPS VE Filtering thresh

L86DF: FCB 48 ! RPM VE filtering TPS THRESH
L86ELl: FCB 6 . VE filtering Coef

EGR PARTI AL PRESSURE vs VACUUM
TYPE $8D ECM

D ssassenmby of ANHT LINES = 9
09- 06- 1994, 09:13: 27

TBL = 4 * Kpa Part Press

CRG $06E2



Kpa Part

Press Kpa VAC

FCB 6 ; 1.5 80.0
FCB 8 ; 2.0 70.0
FCB 12 ; 3.0 60.0
FCB 16 ; 4.0 50.0
FCB 16 ; 4.0 40.0
FCB 16 ; 4.0 30.0
FCB 16 ; 4.0 20.0
FCB 16 ; 4.0 10.0
L86EA FCB O ; 0.0 0.0
VELl. SRC, (FL1)
D ssassenby of ANHT, 13 x 13
TYPE $8D ECM
11-15-1990, 22:09: 46
VE table 400 - 1600 RPM
ORG $86EB
FCB 0 ; Mn RPM Val
FCB 0 ; Mn Load, (kpa) Value
FCB 13 ; Nunmber of lines in each table
400 RPM VE Kpa
FCB 81 ; 31.6 20
FCB 92 ; 35.9 25
FCB 102 ; 39.8 30
FCB 112 ;  43.8 35
FCB 124 ; 48.4 40
FCB 137 ; 53.5 45
FCB 147 ; 57.4 50
FCB 149 ;  58.2 55
FCB 152 ; 59.4 60
FCB 157 ; 61.3 70
FCB 166 ; 64.8 80
FCB 173 ; 67.6 90
FCB 185 ;o 72.3 100
500 RPM VE Kpa
FCB 92 ; 35.9 20
FCB 102 ; 39.8 25
FCB 111 ; 43.4 30
FCB 121 ; 47.3 35
FCB 133 ; 52.0 40
FCB 144 ;  56.3 45
FCB 151 ; 59.0 50
FCB 154 ;  60.2 55
FCB 158 ; 61.7 60
FCB 163 ;  63.7 70
FCB 169 ; 66.0 80
FCB 174 ;  68.0 90
FCB 185 ;o 72.3 100
600 RPM VE Kpa



FCB 100 ;o 39.1 20
FCB 110 ; 43.0 25
FCB 119 ; 46.5 30
FCB 132 ; 51.6 35
FCB 142 7 55.5 40
FCB 155 ; 60.5 45
FCB 160 ; 62.5 50
FCB 163 ; 63.7 55
FCB 167 ;65,2 60
FCB 174 ; 68.0 70
FCB 178 ; 69.5 80
FCB 184 ;o 719 90
FCB 192 ;o 75.0 100
700 RPM VE Kpa
FCB 111 ;o 43.4 20
FCB 121 ;o 47.3 25
FCB 130 ; 50.8 30
FCB 139 7 54.3 35
FCB 155 ; 60.5 40
FCB 160 ; 62.5 45
FCB 165 ; 64.5 50
FCB 170 ;  66.4 55
FCB 172 ; 67.2 60
FCB 180 ; 70.3 70
FCB 184 ;o 719 80
FCB 190 ;o 74,2 90
FCB 196 ; 76.6 100
800 RPM VE Kpa
FCB 115 ;44,9 20
FCB 127 7 49.6 25
FCB 139 7 54.3 30
FCB 149 ; 58.2 35
FCB 160 ; 62.5 40
FCB 165 ; 64.5 45
FCB 171 ; 66.8 50
FCB 175 ; 68.4 55
FCB 178 ; 69.5 60
FCB 183 ;o 71.5 70
FCB 186 y 72,7 80
FCB 190 ;o 74,2 90
FCB 197 ;o 77.0 100
900 RPM VE Kpa
FCB 119 ; 46.5 20
FCB 130 ; 50.8 25
FCB 141 ; 55.1 30
FCB 152 ;o 59.4 35
FCB 164 ;o 64,1 40
FCB 169 ;  66.0 45
FCB 174 ; 68.0 50
FCB 177 ;o 69.1 55
FCB 180 ; 70.3 60
FCB 184 ;o 719 70
FCB 186 y 72,7 80
FCB 192 ;o 75.0 90
FCB 198 ;o 77.3 100
1000 RPMb VE Kpa



FCB 135 ;o 52.7 25
FCB 146 ; 57.0 30
FCB 156 ; 60.9 35
FCB 166 ; 64.8 40
FCB 171 ; 66.8 45
FCB 176 ; 68.8 50
FCB 180 ;o 70.3 55
FCB 182 R 4 T § 60
FCB 185 ;o 72.3 70
FCB 189 ; 73.8 80
FCB 192 ;o 75.0 90
FCB 200 ;78,1 100
1100 RPM VE Kpa
FCB 128 ; 50.0 20
FCB 139 7 54.3 25
FCB 150 ; 58.6 30
FCB 159 ;62,1 35
FCB 168 ; 65.6 40
FCB 173 ;  67.6 45
FCB 179 ;o 69.9 50
FCB 182 R 4 T § 55
FCB 185 ;o 72.3 60
FCB 188 ;o 73.4 70
FCB 190 ;o 74,2 80
FCB 194 ; 75.8 90
FCB 202 ;o 78.9 100
1200 RPM VE Kpa
FCB 130 ; 50.8 20
FCB 141 ; 55.1 25
FCB 152 ;o 59.4 30
FCB 162 ; 63.3 35
FCB 171 ; 66.8 40
FCB 176 ; 68.8 45
FCB 181 ;o 70.7 50
FCB 184 ;o 719 55
FCB 186 y 72,7 60
FCB 190 ;o 74,2 70
FCB 192 ;o 75.0 80
FCB 195 ;o 76.2 90
FCB 202 ;o 78.9 100
1300 RPM VE Kpa
FCB 133 ; 52.0 20
FCB 143 7 55.9 25
FCB 154 ; 60.2 30
FCB 163 ; 63.7 35
FCB 173 ;  67.6 40
FCB 178 ; 69.5 45
FCB 182 S 4 T § 50
FCB 184 ;o 719 55
FCB 186 y 72,7 60
FCB 190 ;o 74,2 70
FCB 192 ;o 75.0 80
FCB 196 ; 76.6 90
FCB 202 ;o 78.9 100
1400 RPM VE Kpa
FCB 136 ; 53.1 20
FCB 145 ; 56.6 25



FCB 163 ; 63.7 35
FCB 173 ; 67.6 40
FCB 178 ; 69.5 45
FCB 182 ;o 711 50
FCB 184 ;o 71.9 55
FCB 186 ;o 72,7 60
FCB 190 ;o 74.2 70
FCB 192 ; 75.0 80
FCB 196 ; 76.6 90
FCB 202 ; 78.9 100
; 1500 RPM VE Kpa
FCB 139 ; 54.3 20
FCB 147 ; 57.4 25
FCB 156 ; 60.9 30
FCB 165 ; 64.5 35
FCB 174 ;  68.0 40
FCB 180 ; 70.3 45
FCB 182 ;o 711 50
FCB 184 ;o 71.9 55
FCB 186 ;72,7 60
FCB 190 ;o 74.2 70
FCB 192 ;  75.0 80
FCB 196 ; 76.6 90
FCB 202 ; 78.9 100
; 1600 RPM VE Kpa
FCB 141 ; 55.1 20
FCB 151 ; 59.0 25
FCB 161 ; 62.9 30
FCB 167 ;  65.2 35
FCB 174 ;  68.0 40
FCB 180 ; 70.3 45
FCB 182 ;o 711 50
FCB 184 ;o 71.9 55
FCB 186 ;o 72,7 60
FCB 190 ;o 74.2 70
FCB 192 ; 75.0 80
FCB 196 ; 76.6 90
FCB 202 ; 78.9 100
;  Dissassenby of ANHT, FL2
; VE2. SRC
; 11-15-1990, 22:19:52
ORG $8797
L8797
FCB 0 ; Mn RPM Va
FCB 0 ; Mn Load, (kpa) Value
FCB 9 ; Nunmber of BP' S per RPM
; 1600 RPM BLK
FCB 141 ; 55.1 20 Kpa
FCB 161 ; 62.9 30 Kpa
FCB 174 ; 68.0 40 Kpa
FCB 182 ;711 50 Kpa



FCB 186 y 12,7 60 Kpa
FCB 190 ; 14.2 70 Kpa
FCB 192 ; 75.0 80 Kpa
FCB 196 ; 76.6 90 Kpa
FCB 202 ; 78.9 100 Kpa
2000 RPM BLK
FCB 146 ; 57.0 20 Kpa
FCB 166 ; 64.8 30 Kpa
FCB 179 ; 69.9 40 Kpa
FCB 186 y 12,7 50 Kpa
FCB 190 ; 74.2 60 Kpa
FCB 195 ; 76.2 70 Kpa
FCB 197 ; 77.0 80 Kpa
FCB 201 ; 78.5 90 Kpa
FCB 204 ;o 79.7 100 Kpa
2400 RPM BLK
FCB 159 ; 62.1 20 Kpa
FCB 180 ; 70.3 30 Kpa
FCB 191 ; 74.6 40 Kpa
FCB 194 ; 75.8 50 Kpa
FCB 198 ; 77.3 60 Kpa
FCB 202 ; 78.9 70 Kpa
FCB 204 ;o 79.7 80 Kpa
FCB 208 ; 81.3 90 Kpa
FCB 212 ; 82.8 100 Kpa
2800 RPM BLK
FCB 181 ; 70.7 20 Kpa
FCB 202 ; 78.9 30 Kpa
FCB 209 ; 81.6 40 Kpa
FCB 211 ; 82.4 50 Kpa
FCB 214 ; 83.6 60 Kpa
FCB 220 ; 85.9 70 Kpa
FCB 222 ; 86.7 80 Kpa
FCB 227 ; 88.7 90 Kpa
FCB 229 ; 89.5 100 Kpa
3200 RPM BLK
FCB 189 ; 73.8 20 Kpa
FCB 209 ; 81.6 30 Kpa
FCB 214 ; 83.6 40 Kpa
FCB 216 ; 84.4 50 Kpa
FCB 222 ; 86.7 60 Kpa
FCB 223 ; 87.1 70 Kpa
FCB 225 ; 87.9 80 Kpa
FCB 232 ; 90.6 90 Kpa
FCB 238 ; 93.0 100 Kpa
3600 RPM BLK
FCB 187 ; 73.0 20 Kpa
FCB 207 ; 80.9 30 Kpa
FCB 213 ; 83.2 40 Kpa
FCB 217 ; 84.8 50 Kpa
FCB 220 ; 85.9 60 Kpa
FCB 225 ; 87.9 70 Kpa
FCB 228 ; 89.1 80 Kpa
FCB 232 ; 90.6 90 Kpa
FCB 239 ; 93.4 100 Kpa



4000 RPM BLK

FCB 180 ; 70.3 20 Kpa
FCB 196 ; 76.6 30 Kpa
FCB 201 ; 78.5 40 Kpa
FCB 211 ; 82.4 50 Kpa
FCB 220 ; 85.9 60 Kpa
FCB 222 ; 86.7 70 Kpa
FCB 225 ; 87.9 80 Kpa
FCB 232 ; 90.6 90 Kpa
FCB 236 ; 92.2 100 Kpa
4400 RPM BLK
FCB 167 ; 65.2 20 Kpa
FCB 181 ; 70.7 30 Kpa
FCB 192 ; 75.0 40 Kpa
FCB 198 ; 77.3 50 Kpa
FCB 201 ; 78.5 60 Kpa
FCB 208 ; 81.3 70 Kpa
FCB 213 ; 83.2 80 Kpa
FCB 216 ; 84.4 90 Kpa
FCB 219 ; 85.5 100 Kpa
4800 RPM BLK
FCB 155 ; 60.5 20 Kpa
FCB 168 ; 65.6 30 Kpa
FCB 180 ; 70.3 40 Kpa
FCB 186 y 12,7 50 Kpa
FCB 192 ; 75.0 60 Kpa
FCB 200 ; 78.1 70 Kpa
FCB 202 ; 78.9 80 Kpa
FCB 204 ;o 79.7 90 Kpa
FCB 206 ; 80.5 100 Kpa
5200 RPM BLK
FCB 155 ; 60.5 20 Kpa
FCB 168 ; 65.6 30 Kpa
FCB 180 ; 70.3 40 Kpa
FCB 186 y 12,7 50 Kpa
FCB 192 ; 75.0 60 Kpa
FCB 200 ; 78.1 70 Kpa
FCB 202 ; 78.9 80 Kpa
FCB 204 ;o 79.7 90 Kpa
FCB 206 ; 80.5 100 Kpa
5600 RPM BLK
FCB 155 ; 60.5 20 Kpa
FCB 168 ; 65.6 30 Kpa
FCB 180 ; 70.3 40 Kpa
FCB 186 y 12,7 50 Kpa
FCB 192 ; 75.0 60 Kpa
FCB 200 ; 78.1 70 Kpa
FCB 202 ; 78.9 80 Kpa
FCB 204 ;o 79.7 90 Kpa
FCB 206 ; 80.5 100 Kpa

MAT COWVP Vs NAT



; TABLE is MAT COWP COUNTS

. BIN MAT Deg c

L87FD:  FCB 0 0 - 40
FCB 12 . 12 -28
FCB 24 . 24 -16
FCB 36 . 36 -4
FCB 48 . 48 8
FCB 60 . 60 20
FCB 72 . 72 32
FCB 84 . 84 44
FCB 96 . 96 56
FCB 108 . 108 68
FCB 120 . 120 80
FCB 128 . 128 92
FCB 128 . 128 104
FCB 128 . 128 116
FCB 128 . 128 128
FCB 128 . 128 140
FCB 128 . 128 152

(COOLANT - NAT) DELTA MULT
FOR INV TERM L. U. vs AIR FLOW

TBL = MJULT * 128

;o MULT Gvs/ SEC Al R FLOW
L88OE: FCB 128 ; 1.000 0
FCB 96 ; 0.750 16
FCB 64 ; 0.500 32
FCB 36 ; 0.281 48
FCB 27 ; 0.210 64
FCB 20 ; 0.156 80
FCB 16 ; 0.125 96
FCB 16 ; 0.125 112
FCB 16 ; 0.125 128
FCB 16 ; 0.125 144
FCB 16 ; 0.125 160
FCB 16 ; 0.125 176
FCB 16 ; 0.125 192
FCB 16 ; 0.125 208
FCB 16 ; 0.125 224
FCB 16 ; 0.125 240
FCB 16 ; 0.125 256

;o MULT Kpa BARO
L881F FCB 152 ; 1.188 65
FCB 146 ;1,141 75
FCB 139 ; 1.086 85
FCB 133 ; 1.039 95
FCB 128 ; 1.000 105

khkhkkhkhhhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdhhdhrdhhdhhdhdhhdhdrhddrdrdrxdxdk



* SERI AL DATA CALI B
* TYPE $8D ECM P/ N 1227730
* 8192 Baud Comm

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrdhhdhhhdhhdhdrhdrrdrdrxdxdk

L8824: FCB 118 ; I NJ FLOW RATE 3776 gal / hr

; (GAL/HR)/32, |P DI SPLAY

: Br oadcast Message Schedul ing table
; SELECT MSG ADDRESS FOR EACH M NOR LOOP NUMBER
; I'f address = 0000 the the nmessage is ignored

FDB $0000 ;
FDB $0000 ;
FDB $0000 ;
FDB $0000 ;
FDB $0000 ;
FDB $0000 ;
FDB $0000 ;
FDB $0000 ;
FDB $0000 ;
FDB $0000 ;
FDB $0000 ;
FDB $0000 ;
FDB $0000 ;
FDB $0000 ;
FDB $0000 ;
FDB $0000 ;

: M5G TO TX I N B. C. REMOTE MCDE
; TBL VAL = ADDR
; DEVICE | D $80

L8845: FDB $0000 . NEXT MBG ENTRY ADDR
FCB $80 . DEVICE ID
FCB 0 . MEM FLAG
FCB 5 : NUM BYTES TO TX
FDB $014E . ADDR OF OUTPUT MSG BUFFER
FDB $0000 . ADDR OF | NPUT MSG BUFFER
FDB $0038 S 1 MR
FDB $0058 . 2 RPM 25
FDB $0094 . 3 TPS, (A/D)
FDB $0000 © 4
FDB $0079 . 5 MAP

M5G TO TX I N B. C. REMOTE MCDE

DEVICE | D $F4

L8858 FDB $0000 7 NEXT M5SG ENTRY ADDR
FCB $10 ; DEVICE ID
FCB $0 ;  MEM FLAGS
FCB 5 ; NUM BYTES TO TX
FDB $014E ; ADDR OF OQUTPUT MSG BUFFER

FDB $0000

ADDR OF | NPUT MSG BUFFER



L8882:

FDB $005D
FDB $3130
FDB $3131
FDB $8824
FDB $0038

FDB $0000
FDB $0000
FDB $0000
FDB $0000
FDB $0000
FDB $0000
FDB $0000

FDB $0000
FCB $FO
FCB 0

FCB 0

FDB $014E
FDB $0000

COOLANT

| P FUEL

| P FUEL

I NJ FLOW RATE 3776 gal / hr
MN 2

arwdE

OWD>O®ON®

PCLLI NG MESSACGE
DEVI CE | D $FO

NEXT MSG ENTRY ADDR
DEVICE I D

MEM FLAG

NUM BYTES TO TX

ADDR OF QUTPUT MsSG BUFFER
ADDR OF | NPUT MSG BUFFER

C'M DEVICE I D $40

M5G TO TX I N BC REMOTE MODE
TBL VALL = ADDR

NEXT MSG ENTRY ADDR

DEVICE I D

MEM FLAG QUTPUT | S ROM TBL
NUM BYTES TO TX

ADDR OF QUTPUT MSG BUFFER

RPM

OCO~NOOUITRARWNPE
3

Rk S S R R R S S b O R S R e S R S I R S O



* SERI AL DATA REC ED MSG TABLES

* MESSAGE | D $42

*

*TYPE $8D ECM P/ N 122730

Rk Rk I S S R R R R S S o b O R R R S Rk R o O R S b O

L89A3: FDB $88B2
FCB $42

FCB $80
FCB $03

FDB $014E
FDB $014E

FDB $0058
FDB $0074
FDB $0095

DEVICE I D = $42

SERI AL DATA RX MSG
RESPONDS TO A CCM POLL, $42
ECM RESPONDS W TH | D $43

DEVICE I D

MEM FLAG QUTPUT | S ROM TBL
NUM BYTE TO QUTPUT

ADDR OF QUTPUT BUFFER
ADDR OF | NPUT BUFFER

1 RPM25
2 NAP A/ D VALUE
3 TPS * 2.56

SERI AL DATA RX MSG
RESPONDS TO A CCM POLL $82
ECM RESPONDS W TH $83

RO--=r=r=r=e -

L89B FDB $88BB
FCB $82
FCB $00
FCB $80

FDB $014E
FDB $014E

NXT MSG ENTRY ADDER

DEVICE I D
MEM FLAG
NUM BYTE TO QUTPUT

ADDR OF QUTPUT BUFFER
ADDR OF | NPUT BUFFER

khkhkkhkhhkhhkhhhhhhhdhhhhdhhhdhdhhhdhhdhhdhrdhhdhhdhdhhdhdrhddrdrdrxdxdk

* SERI AL DATA REC ED MSG TABLES

* MESSAGE | D $Fx

Rk S I S R R R S R S o b O A I R R S o b A b R o

khkkkhkhkhhkhhkhhkhhhhhhhdhhhdhrdhdrrdrxx*k

THE ECM

DEVI CE I D
M5G LEN 1+85
MODE

CKSUM

L R T R I

DEVI CE I D

MCDE 0, REVERT TO NCRVAL MODE.

ALDL DEV MUST REQUEST MCDE 0 BY
XM TI NG THE FOLLOW NG M5G TO

= $F4
$56
$00
$29

THE ECM W LL RESPOND W TH:

= $F4



* M5G LEN 64+85 = $95

* MODE = $00

* CKSUM = $cc

*
Kkkkkhkhkhkhkhhhhkhhkhhkhkkhkhkkhkk*kk*

SERI AL DATA RX MSG
DEVICE ID = $F4, MODE O

ECM RESPONDS W TH $F4 AND RESUMES

v TR

NORVAL COVM
TBL VAL = ADDR
L88BB: FDB $0000 : NXT MSG ENTRY ADDER

FCB $F4 . DEVICE ID
FCB $00 © NEM FLAG
FCB $80 ©NUM BYTE TO OUTPUT
FDB $014E : ADDR OF OUTPUT BUFFER
FDB $014E . ADDR OF | NPUT BUFFER

hkhkkkhkhkhkhkhkhhkhhkhhhhkhdhhkhdhdrdhdrrdhidx*x

MCDE 1 FI XED DATA DATA STREAM
ALDL DEV MUST REQUEST MCDE 1 BY
XM TI NG THE FOLLOW NG M5G TO

THE ECM
DEVI CE | D = $F4
MSG LEN 1+85 = $56
MODE = $01
CKSUM = $29

THE ECM W LL RESPOND W TH:

DEVI CE I D = $F4
M5G LEN 64+85 = $95
MODE = $01
DATA BYTE 1 = $XX
BATA BYTE 63 = $XX
CKSUM = $29

L R T R T R T R T R I

hkhkkkhkhkhkhkhkhhkhhkhhhhkhdhhkhdhdrdhdrrdhixx*x

© SERI AL DATA RX MSG
© DEVICE ID = $4F, MDE 1

tbl vall = addr
L88CA:  FDB $0000 ; NXT MBG ENTRY ADDER
FCB $F4 . DEVICE ID
FCB $80 . MEM FLAG OUTPUT |'S ROM TBL
FCB 64 : NUM BYTE TO QUTPUT

FDB $014E ADDR OF QUTPUT BUFFER



FDB $014E

FDB $8000
FDB $8001

FDB $0004

FDB $0005

FDB $0006

FDB $0007

FDB $0008

FDB $005F

ADDR OF | NPUT BUFFER
1 PROM I D MSB
2 PROM I D LSB

3 MAL FUNCT WD 1

b7,
b6,
b5,
b4,

b3,
b2,
b1,
bO,

4 MAL FUNCT WD 2

b7,
b6,
b5,
b4,

b3,
b2,
b1,
bO,

5 MAL FUNCT WD 3

b7,
b6,
b5,
b4,

b3,
b2,
b1,
bO,

6 MAL FUNCT WD 4

b7,
b6,
b5,
b4,

b3,
b2,
b1,
bO,

7 MAL FUNCT WD 5

b7,
b6,
b5,
b4,

b3,
b2,
b1,
bO,

8. COOLANT TEMP, (DEG C +40) * (256/192)



FDB $0060

FDB $0094

FDB $0058

FDB $30B3
FDB $30B4

FDB $0081

FDB $0003

FDB $0140

FDB $008E

FDB $00FC

FDB $00ES8

FDB $00EO

FDB $00DF

FDB $00EB

FDB $002B

FDB $0095

FDB $0112

FDB $0075

FDB $0030

FDB $0033

FDB $0002

FDB $013C

FDB $0123

NEW REF PER + $3000,
NEW REF PER + $3001,

(65536 * 15)/ RPM
(65536 * 15)/ RPM

TPS, %PS * 2.56



FDB $0125

FDB $0041 - 33. DI AG M2
FDB $0103 - 34. BATTERY A/ D VALUE
FDB $0104 - 35. PUVP VDC
FDB $0043 : 36. DIAG MM
FDB $002D : 37. CURRENT | AC
FDB $01BD : 38. O L A/D VALUE
FDB $3128 : 39. SA (256/90)
FDB $3129 . 40,
FDB $30BD : 41. SA + REF
FDB $30BE : 42. SA + REF
FDB $00C1 : 43. OLD PA3 CNT
FDB $00C4 : 44. KNK RETARD ( 256/ 90)
FDB $30E4 - 45. INJ, Msec * 65.536
FDB $30E5 - 46. INJ. Msec * 65.536
FDB $30F3 : 47. AFR MSB, (445 = 14.7)
FDB $30F4 : 48. AFR LSB
FDB $3130 : 49. |P FUEL, Msec * 0.256
FDB $3131 : 50. IP FUEL. Msec * 0.256
FDB $0134 : 51. ACUM DI ST
FDB $3019 : 52. TIME, SECONDS, MBB
FDB $301A - 53. TIME. SECONDS LSB
FDB $0038 - 54. MW 2

} b7, 1

: b6, 1

: b5, 1

: b4, 1

} b3, 1

: b2, 1

: b1, 1

: b0, 1
FDB $004A - 55. TCC MW



FDB $0031

b7, 1, A C CLUTCH OFF
b6, 1, HEAD PRESS HI

b3, 1, PWR STEER SW (CRAMP)

IN 3rd or 4th &R
Pk/ Neut, 0 = Over Drive

FDB $0037

e

e

FDB $0001

e

e

FDB $004B

FDB $003E

o
o



FDB $003F

FDB $003C

FDB $0047

ER R S R S R R O S b O S R S

* MODE 2 SELECTABLE MEMORY DUMP

*

* ALDL DEV MJST REQUEST MODE 2 BY
* XM TING THE FOLLOW NG M5G TO

* THE ECM
*

*  DEVICE ID = $F4
*  MSG LEN 3+85 = $58

*  MODE = $02

*  START ADD MSB = $aa

*  START ADD LSB = $aa

* CKSUM = $nn

*

* THE ECM WLL RESPOND W TH
*

*  DEVICE ID = $F4
*  MSG LEN 65+85 = $96

*  MODE = $03

*  ADD CONT = $dd

*  ADD CONT = $dd

*

* .

*  ADD (+63) CONT = $dd

*  ADD (+63) OONT = $dd

* CKSUM = $29

*

R S S I o kR Rk b S O I S

SERI AL DATA RX MG
DEVICE ID = $4F, MXDE 2
TBL VALL = ADDR

o R

L894 FDB $0000 7 NXT M5G ENTRY ADDER
FCB $F4 ; DEVICE ID
FCB $40 ; MEM FLAG CQUTPUT IS RAM TBL

FCB 65 NUM OF BYTES TO TX



L895

FDB $014E ; ADDR OF QUTPUT BUFFER
FDB $014E ; ADDR OF | NPUT BUFFER

ER R S S S R R O S R R S S

* MODE 3 RAM DUWMP 0 to 8 ADDRESSES
*

* ALDL DEV MJST REQUEST MODE 3 BY
* XM TING THE FOLLOW NG M5G TO

* THE ECM
DEVI CE | D = $F4
MG LEN 2n+85 = $58
MODE = $03
ADD VBB = $aa
ADD LSB = $aa
ADD NBB = $aa
ADD LSB = $aa
CKSUM = $cc

THE ECM W LL RESPOND W TH:

DEVI CE I D = $F4
MBG LEN n+1+85 = $nn
MODE = $03
ADD CONT = $dd
ADD CONT = $dd
ADD CONT = $dd
ADD CONT = $dd
CKSUM = $cc

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

hkhkkkhkhkhhkhkhhhhkhhhhkhhhhkhdhdrrhdrrhdx*x

SERI AL DATA RX MSG
DEVICE ID = $4F, MODE 3

SELECTABLE MEMORY DUMP

LR

FDB $0000 : NXT MSG ENTRY ADDER

FCB $F4 . DEVICE ID

FCB $40 " MEM FLAG OUTPUT |'S RAM TBL
FCB 17 " NUM OF BYTES TO TX

FDB $014E : ADDR OF OUTPUT BUFFER

FDB $014E . ADDR OF | NPUT BUFFER

ER R S R S R R O S b O S R R S

* MODE 4 MODIFIER OP'' S

*

* MODE 4 WLL MDD FY ECM OPERATI ON
* & XM T THE CONTENTS OF RAM

* (0 ->8 LOC S) AS REQUESTED

*



ALDL DEV MUST REQUEST MCDE 4 BY
XM TI NG THE FOLLOW NG M5G TO

THE ECM
DEVI CE | D - $F4
MSG LEN 2n+1+10+85 = $nn
MODE = $04
ONTL WD 1 = $cc
CNTL VD 10 = $cc
ADD 1 NEB = $aa
ADD 1 LSB = $aa
ADD N MEB = $aa
ADD N LSB = $aa
CKSUM = $cc

THE ECM W LL RESPOND W TH:

DEVICE I D = $F4
MBG LEN n+1+85 = $nn
MCDE = $04
ADD CONT = $dd
ADD CONT = $dd
CKSUM = $cc

L I T B I S R R T T I R N I

hkhkkkhkhkhkhkhkhhhhkhhhhkhdhhkhdhdrrhdrrhdx*x

© SERI AL DATA RX MSG
. DEVICE ID = $4F, MODE 4
" TBL VAL = ADDR

L895D: FDB $0000 7 NXT M5G ENTRY ADDER
FCB $F4 ; DEVICE ID
FCB $40 ; MEM FLAG QUTPUT IS RAM TBL
FCB 1 ; NUM OF BYTES TO TX
FDB $014E ; ADDR OF QUTPUT BUFFER
FDB $014E ; ADDR OF | NPUT BUFFER

SERI AL DATA RX MG
DEVICE ID = $F4, MODE 7

COWAND MESSACGE

L8966: FDB $0000 7 NXT M5G ENTRY ADDER
FCB $F4 ; DEVICE ID
FCB $80 ; MEM FLAG QUTPUT IS ROM TBL
FCB 12 ; NUM OF BYTES TO TX

FDB $014E ; ADDR OF QUTPUT BUFFER
FDB $014E ; ADDR OF | NPUT BUFFER



L896

L8978:

L898

L898

SERI AL DATA RX MSG
DEVICE ID = $F4, MCDE 10

Reset err's

F:  FDB $0000 ; NXT M5G ENTRY ADDER
FCB $F4 ; DEVICE ID
FCB $80 ; MEM FLAG QUTPUT IS ROM TBL
FCB 128 ; NUM BYTES IN QUTPUT BUFFER
FDB $014E ; ADDR OF QUTPUT BUFFER
FDB $014E ; ADDR OF | NPUT BUFFER

TABLE PO NTERS FOR ALDL MODE

; DEVICE I D $F4

8 FDB $88BB ; Ser data RX DEVICE I D $F4, MODE O
FDB $88C4 ; Ser data RX DECICE | D $F4, MOXDE 1
FDB $894B ; Ser data RX DEVICE | D $F4, MODE 2
FDB $8954 ; Ser data RX DEVICE | D $F4, MOXDE 3
FDB $895D ; Ser data RX DEVICE I D $F4, MODE 4
FDB $8966 ; Ser data RX DEVICE |ID $F4, MODE 7
FDB $896F ; Ser data RX DEVICE ID $F4, MODE 10

6: FDB $FFFF ;  ALLOW MODE 4, 65,535 SEC S

8: FDB 0000 ; PREVENT MCDE 4, 0 SEC S

khkkkhkhhkhkkhkhhkhkhkhkhhkhkhkkrhkhkhx*x

* END OF CALI BRATI ON

khkkkhkhhkhkkhkhhkhkhkhhkhhhkhkhhkkhkhx*x

ER R S kR R R S R O S R S SRR S b S R R

* ANHT_ALG SRC

*

* START OF ALGO

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdhhdhrdrhdhhhdhdrdrdhdrrddrxd*x

LI ST E F 4

1990 VET COUPE SOURCE CCDE 6/9/93

RE- ASSEMBLED CK 8/ 31/ 93 WAS

HARDWARE VECTORS HERE ON POAER UP OR ON
AN UNEXPECTED EVENT, (RESET).

ALL RAMIS INIT ED, /0O PORTS RESTARTED

PONER UP OR RESET INIT.
: ADDI TI ONAL TEST ARE RUN TO VALI DATE THE SOFTWARE



Rk Rk I S S R R R R S S o b O R R R S Rk R o O R S b O

| NCLUDE 8D_EQU. SRC

Rk I I S R R R S S b S R R R R S S S R R R b O

ORG $B000
LB00O: LDS #$01FF : Set user stack

JSR LECG65 ; GO DO FACTORY TEST

ASSI GN LOG RAM
Bit 3, (1=ECM 0=I2U)
LDAA  #8 . b3
STAA L5000 : Log RAM CNT' L FLAG ADDR

CK EPROM X FLAG | F GOOD
SEND $000A (CE LAMP OFF) TO
CPU el se $0002 TO CPU

LDX #$000A . CE lite off
BRCLR L0003, #8, LBO15 © Br if ERR 51 not set
; El se
LDX ~ #$0002 . Ok eng | anp ON
LBO15: STX L3FFC . CPU ONT' L REG

CLEAR CPU RAM
$3FC0 - $3FFA

LDX #$3FCO ;. CPU

CLRA

CLRB . CLR D REG
LBO1D: STD 0, X ; Zero Reg

| NX

| NX

CPX #$3FFA : Ck for done

BNE LBO1D : Till done

;... else

LDAA #$8C ; Bits 2,3 &7
STAA L400B ; SER 1/ 0 CSR,
; Set prescal er port val ue=64Khz

LDAA #SFF ; Set for output
STAA L4003 ; CPU DDR



LDAA #3$90 ; b4 & b7,, SET BAUD RATE, 8192

STAA L4004 ; BAUD I/ O REG (SC)
LDAA #3$B0 : Ch Bfor AVD TEST 1st TIME THRU
JSR LFOD2 ;. GET A/ D RESULT FOR TEST CH
© CLEAR RAM
; $002E - $01C1, SKI P $0100
" LDX #$01C2 - LAST RAM +1
LBO3D: CLR 0, X ;. Oear RAM
LBO3F: DEX ;. Next address
CPX #$0100 ; Don't clear CKSUM SKI P ARCUND
BEQ LBO3F : Till done
CPX #$002E : Done ?
BNE LBO3D ; I'f not done, |oop
;.... else
© FMD Init
; (nmust delay for glitch
; to settle)
" LDX #$4000 - Init FND
BSET 2, X, #4 ; Sel FMD, ( PRP2)
LDAA #3504 : SET EST enable BIT
STAA L0033 ; Save status in FMD status wd
JSR LFOCO : XM T ON SERI AL LI NE
BCLR 2, X, #4 ; Desel ect FMD
© SCl Init
LBOSA: CLRA

: CK AFR OPT W 3, 0101 0010
; b6, 1 = MAG SPD SENSER | NSTALLED

LDAB $8018 ; AFR OPT WD #3
Bl TB #$40 ; b6
BNE LB064 ; Br if b6, MAG SPD SENSOR
i .... else
LDAA #3$10 ; Disable SXR VSS fol ows VSS1 (B4)

LB064: STAA LOO2F Set up for xmt

BCLR 2, X, #$80 ; Select SC1 (RPR7)
JSR LFOCO ; Send serial byte
BSET 2, X, #3$80 ; Deselect SC1 input data

STAA L0030 : Save inital SC input data



SOCKETED DEVI CE CHECK
ERR 51, (EPROM

TYPE $8D ECM

LBO71: LDAA $8008 ; 1 D BYTE ADDRESS
; Engeneering Ck Byte

BEQ LBOS3 : BRif Engeneering Ok Byte
; ... else
CVPA #$8D ; Production ck sumArg
BNE LB0O88 ; Go set ERR, wong EPROM
; el se
LDX #$0100 ; Point to fact test word
BRSET 0, X, #$10,LB088 ; Br is Cksum w ong
LB083: BCLR L0003, #8 ; Clear EPROMERR 51 BIT
BRA LBO8B ;
LB088: BSET L0003, #8 ; Set EPROM ERR 51 (Failed) BIT
LBO8B: LDX #$FB1A ; Init CPU
BRCLR L0003, #8,LB095 ; Br if No ERR 51 BIT set
;... else
LDX #$FB12 ; 64, 274d

LB095: STX L3FFC CPU CNT' L REG

LDAA #8 ; Bit 3

STAA L5000 ; LOG RAM TO ECM (172U)
LDAA $8025 ; REF ANGLE, (INIT SA, 6 Deg)
CLRB

STD LO1A5 ; SAVE SA TDC

CLRA

STD L0463 ; Base Injection PW

; DO Non Vol RAM CK SUM

LBOAS: l]SR LE4A9 ;. NV RAM CKSUM
CPD L0017 ; CK CURRENT DI AG ERR CK SUM
BEQ LBOCE ;I F MATCH, CK SUM K
;... else

; Initilize Non Volitile RAM

LBOBO: LDX #$002E ; End address
LBOB3: CLR 0, X ;. Oear RAM
DEX
BNE LBOB3 ; Till done

;.... else



LBOCE:

© DO Non Vol RAM CK SUM

LDAA
STAA

LDAA
STAA

BRCLR

JSR

BSET

L0003, #8, LBOEE
LESAC

L0006, #1

; DO Non Vol RAM CK SUM

DO Non Vol RAM CKSUM
Update Non Vol ERR CK SUM

G init BLMcells

160, SET PRESENT | AC MOTOR S/U PCSI T, (park)
CURRENT | AC PCSI T

40, DEFAULT KEEP ALI VE | AC MOTCR STEPS
KEEP ALI VE | AC PCSI T

B6 1 = Non Vol MEM BAD

Set Non Vol Mem Bonbed fl ag,
cl eared when ram cl ear ed

Br if ERR 51 not set

Else... turn on CE |light

Set ERR 52

Non Vol RAM CKSUM
Up date Non Vol ERR CK SUM

FACTORY TEST MODE WD
Br if in fact test

Set A/D ch 7, D ag ALCL
Go do A/D

< 40d, (NEAR GN\D)
Br if in diag node
el se

WAI T HERE FOR | NTERUPT
SW VECTOR TO $6000

Force reset
LOOP HERE

Rk I S S R R R R S S b O S R SRR S R S S R S R R R R

LBOEE:

JSR

BSET
JSR

BRSET

LDAA

LD74C

LOO3D, #$80
LE4AB8

L0001, #8, LB128

LOO5D

; Read MAT so it can be used as default

; SET b7, 4K Pull up for cool
; Read cool ant w4k PU (MIR LP SEG 6)

; Ck Bit 3 of Mode wd 1, (Abnorm shut dwn)
; EST ERR

; FLT COCLANT TEMP



BRCLR L0046, #$80, LB103 ; BRIF NOT b7
; B7 1 = USE MAT FOR FUEL CALC

... else
LDAA L0063 . INV A/ D MAT
LB103: PSHA ;. SAVE | NV A/ D MAT
CVPA #208 ; CK TEMP LIMT, (92c)
BLS LB10A : BRIF L. T. 92C
;o.... else
LDAA #208 ; LIMT TO92 C, (198 F)

LB10A: PSHA ; SAVE | NV COCOL TEMP TO STX
LDX #$8431 ; START UP vs ENRI CH TABLE,
; (Init start up)
JSR LE3DO ; LOK UP
CLRB
STD LOOOD ; TIME QUT AFR
PULB
PULA
PSHB

LDX #$845E ; OPEN LP AFR vs COOLANT TABLE
JSR LE3DO ; LOOK UP
STAA LOOFO 7 SAVE RESULT

LK UP  START UP vs COCLANT SPK ADV

PULA

LDX #$81B9 ; START UP vs COOLANT SPK ADV TABLE

JSR LE3DO ; LOOK UP

STAA L0012 ; START UP vs COOLANT SPK ADV
LB128: LDAA LOO5D ; FLT COCLANT TEMP

CK AFR OPT W 3, 0101 0010
; bO, 1 = COOL FOR I DLE SPD TI ME QUT

LDAB  $8018 - AFR OPT WD 3

RORB

BCS LB132 : BRIF ....
... else

LDAA L0063 o TNV NMAT

| DLE SPEED TI ME QUT | AC STEPS vs COOLANT or MNAT

TBL = STEPS

LB132: LDX #$86A1 ; INDEX | AC I DLE SPD TI ME QUT STPS vs



COOLANT or NMAT TABLE
JSR LE3DO LOOK UP

STAA LO1B1 | DLE SPD TI ME QUT STEPS

LDAA LOO5SF COOLANT TEMP, (DEG C +40) * (256/192)
BCLR LO03C, #$10 CLR b4, 2nd pass cool ant fl ag

CVPA $8031
BCS LB148

44c, MAX COOL FOR COLD ENG SPK ADV
| F COOLANT WARM BYPASS $8031 LOd C
... else

SET WARM KI CK DOWN ENABLED BI T

BSET L0001, #$40

LB148: LDAA $83F3 ; 12.5Msec 02 FIL CCEF.

; MNR LP FILTERED A/ D 02
Slow filt o2 val
Diag FIt o2 val

w0
—
3
—
o
o
©
o

LDAA #3$50 ; Set A/D Ch for TPS read, (CH 5)
; Go do A/D

; AD TPS BUFFER

o INLT TPS

LDAA $83E5 ;7 MN TPS, (%9PS * 2.56, 35d)
STAA L0099 FIt AAD TPS OFF

JSR LE4AS5C TPS LOAD

TPS LOAD AXI S VARI ABLE, % PS * 2,56
FIt TF TPS DE
FIt TPS Acell Enr

; Init Batt voltage & lgn flag

LDAA #3$30 ; Set A/D Ch for MAP read, (ch 3)
JSR LFOD2 ; Go do A/D

STAA L0074 ; Raw MAP A/ D VAL

STAA L0076 Flt MAP val

CVPA LOO2E MAP BAR VAL

Init Baro to MAP i f
MAP > Current NV BARO

; Up date to MAP BAR VAL

. SPD DENS MAP = (1 ATMOSP)
. = (((A/D MAP/ 694) * 65536)+2647)/ 256

LB178: PSHA ; Save MAP on STACK
TAB ; Ato B
CLRA ; A=0

LDX #0694



PSHX
PULA - GET MAP fm STX

PULB

ADDD #2647 :

STD L0079 ; MAP for Spd/Dens calc
PULA - Get MAP fm STACK
SUBA  #28 :

LDAB  #151 :

JSR LE5F7 © MAKE PRESS LD VAR S

t MAP for MAP Acell Enr
t MAP for MAP Decel Enl ean

nit normalized MAP Ld Var
I
I

LDAB LOO2E ; Get MAP BAR VAL for Calc'ed A/D
; Baro Calc, (16 bit)

STD LOO7B ; CALC ED BARO kPa VALUE

PSHB
PSHA
PULX . GET BARO Kpa FM STX
LDD L0079 ; MAP for Spd/Dens calc
© (1 Kpa/BIT)
FDI V
PSHX - SAVE RESULT TO STX
PULA © RESLUT TO A REG
I NS
STAA  LOO7D © MAP to BARO RATI O
© OTHER RAM VAR S
LDD L3FC8 - PA2 ONT'R
STD LOODS5 © OLD PA2 ONT' R
LDD L3FEE - PAA ONT' R, RD SPD PULSE CNT' R
JSR LE4B7 © SHORT DELAY
LDX L3FC2 - B Ctr

STX L0087 ;. Last Vss count



STD L0085 ; Last(+1) Vss count

LDD $841A ; A'F RATIO 14. 4, 0445d

STD LOOF1 ; FINAL TOTAL AF VAL (AFR)

LDAA #14 ; Set Mhr Lp CNT'R = 14 so M. 15 is 1st
STAA LOOOO ;7 NNNOR LP CNT' R, (DO MIR LP 15 1st)

LDAA #128 ; Md point
STAA LOOEO ; BLM
STAA LOOE8 ; Osd Ip corr

Csd Ipintrgrator

LDAA #39 ; MAX FOR NO RD SPD Ctr
STAA L0084 ; RD SPD NO PULSE CNTr
;Inltlalize | AC posit

LDAA $8629 ; COLD | AC PARK PCSI T
;. KEEP ALI VE M N MOTOR STEPS
PREVENT OVER FLOW
... else
ADD in I DLE SPD TI ME QUT STEPS

—
o
=
o8}
o

BCC LB1E4
... else
LB1E2: LDAA #255 limt to 255
LB1E4: STAA LO11D ; INIT | AC WARM PARK PCSI T
: Toggl e COP1 just prior
; to enable interupts
LDX #$FFOO . Set to toggle COPL,
; 00 = COP dr,
; FF = COP ARM
STX L400B ; Hardware
. Exit initalization:
; start 6.25 meec int's
LDAA L4008 ; CPU TX/ RX STAT REG, (8192 BAUD SCl)
; Ld to CLR PENDING CLK INT" S
LDAA L4005 CPU CNT' R, REAL TI ME COUNTER
ADDA #02 ; Wit 30-60 usec FOR FI RST | RQ*

STAA L4006 CPU CAPT REG

; GET 8192 BAUD SCI RX Dat a

LDAA $4009 ; GET RX Data, (8192 BAUD SC)



; SET UP 8192 SCR RX

LDX #$4000 7 NDEX CPU REG S

; Enable 8192 SCI Rx interupts, $4007
; b0 CNT' R | NTERUPT
; bl RX WAKE UP

b2 RX ENABLE

b5 RX | NTERUPT ENABLE

BSET 7, X, #$27 ; $4027, ENABLE CLK & RCV INT'S

JwP LB6CO ; Vait for 1st | NTERUPT

khkhkkhkhhkhhhhhdhhhhdhhhhdhhhdhdhhhdhhdhhdhhdhhdhhhdhhdhdrhdrrdrdrxdxdk

khkhkkhkhhkhhhhhhhhhdhhhhdhhhdhdhhhdhhdhhdhhdhdhdhhhdhhdhdrhdrrdrdrxdxdk

| RQL. SRC

Executed once for every IRQL which is
conneceted to CPU RT int line.

Al "mnor' loop routines are performed in
this routine including A/F, EST, IAC

L I

*
khkhkkhkhhkhdhkhhhhhhhdhhhhdhhhdhdhhhdhhdhhdhhdhhdhhdhdhhdhdrhdddrdrdrxdxdk

LB204: LDAA LO100 ; FACTORY TEST MODE WD
BPL LB20C ; If not in factory test node
;... else
JMP LED23 ; IN FACTORY TST MODE, GO EXE

LB20C:  LDX #$4007 © I NDEX 8192 BAUD SCI REGESTERS
BRSET 1, X, #$01, LB24D © BR IF b0, CK CNT' R | NTERUP
. (TO 6.25 Msec INIT)

R Sk S S R O R O
* RX STATUS CHECKS

*

R Sk S S R O R O

: 8192 RX | NTERUPT CHECKS
;7 CKIF RX INT ENABLED & | F RX DATA PRESENT

BRCLR 0, X, #$20, LB21F BR I F NOT b5, RX | NT ENAB

... else

BRCLR 1, X, #$20, LB24C ; BR IF NOT b5, RX DAT TEG FULL
... else

JSR LEB93 ; TO RX I NT HANDLER

RTI : RETURN FM | NTERUPT

R S S S R O R O

* TX STATUS CHECKS

*
R S S S R O R



LB21F:

LB22B:

LB24C:

; CKIF 8192 TX | NT ENABLED

BRCLR

;. CK IF TX DATA REG EMPTY

BRCLR
JSR

RTI

0, X, #$80, LB22B

1, X, #$80, LB24C

LEBO93

BR I F NOT b7
el se

BR I F NOT b7, TX DATA REG EMPTY
... else
TX | NTERUPT HANDLER

RETURN FM | NTERUPT

7 CK IF 8192 TX COWPLETE I NT ENABLED , else EXIT

BRCLR

0, X, #$40, LB24C

BR I F NOT b6, 8192 TX DONE
el se

;7 CKIF XM T COWPLETE, else EXIT

BRCLR

; Select the SC (Via THE SXR

BCLR
BCLR

LDAA
JSR

BSET

Enabel

1, X, #$40, LB24C

2, X, #$80
LOO2F, #$01

LOO2F
LFOCO

2, X, #$80

Rx interupts

b0 CNT' R | NTERUPT
" bl RX WAKE UP
b2 RX ENABLE

b5 RX | NTERUPT ENABLE

LDAA
STAA

BCLR

RTI

#$27

L4007

L0048, #$08

BR I F NOT b6, 8192 TX DONE
el se

#$4000

| NDEX CPU REG S

CH P)

CLR b7, PORT DDR, (MAKE IT AN | NPUT)
CLR b0, DI SABLE SER DATA BI T

Di sable SXR Xmtter
Xmt S3 Bit

SET b7, PORT DDR, (MAKE IT AN OUTPUT)

bo, 1, 2 &5
CPU TX RX CNT' L REG (8192 BAUD SCl)
Enable Rx interupts

Ar b3, XMT IN WORK

Rk b Ik R R S R A Ik O R R R e O S R R R R R

Rk Sk kR R R A kO R R R S S O R S R R kI



* 6.25 Msec | NTERUPT ROUTI NE

*

* VECTORED BY TI MER | NTERUPT

khkhkkhkhhkhhhhhdhhhhdhhhdhdhhdhhhhdhhhdhhhhdhhdhdrhddrhdrxdxik

Set up for next
; 25 msec int

LB24D: LDAB L4006 ; CPU TI C REG

ADDB #205 ; 205 = 6.25 Msec/30.52 Usec

STAB L4006 ; CPU Capt reg

BRSET L0037, #$04, LB265 ; Br IF b2, INT SERVICE G T. 6.25 Msec
; (timng error already flaged)
;... else

BRCLR L0039, #$04, LB265 ; Br if not b2, TIMNG ERR CK FLG
; el se

; SAVE I D OF MNR LOOP EXCEEDI NG 6. 25 Msec

LDAA LOOOO ;. M NOR LOCP COUNTER
STAA LO12C ; D OF MNR LOCP EXCEEDI NG 6. 25 Msec
BSET L0037, #$04 ; Set b2, TIM NG ERRCR
LB265: BSET L0039, #$04 ; Set FLAG FOR TMG ERROR CHECK
CLI
TSX

© K USER STACK

LDS #$01FF - SET USR STX

cPX #$01F7 I f NON- COVPARE RESET STX
BEQ LB275 BR | F STX PO NTER OK

.... else

SET STACK FAILED FLG (b0)

BSET L0036, #1

LB275: LDD L3FFA ; Get CPU STATUS REG
STAA LOOCO SAVE VALUE SI NCE LATCHED & CLEARED

BI TA #8 : CKIF ANY DRP' S
BNE LB281 : BRIF DRP DURRING TH S
; 6.24 Msec | NTERUPT PERI OD
io.... else
JMP LB352 : I F NO PULSES, SKIP DRP BASED LOGE C
LB281: BSET L0038, #3$04 ; SET b2, DRP TH S 6.25 nms PERI OD FLAG
LDAA LO13F ; DRP CNT' R
CVPA #255 ;. PREVENT OVERFLOW
BEQ LB28E :
... else
I NC LO13F ; DRP CNT' R
LB28E: | NC LOOA3 : TPS AE LIMT CNT' R

LDAA LOOA3 ; TPS AE LIMT CNT' R
CVPA $8536 ; USE 4-7 OF TBL L8563 FOR 1 DRP
FROM ACELL ENR or DECEL ENLEAN

... else
SET B4, USE LO ORDER N BBLE
OF FUEL LIMT TBL BIT

BCS LB29B E
BSET L0045 #$10 :



; CRANK FUEL CALC & DELI VERY LOGE C

LB29B: BRSET L0036, #$10, LB305 ; BRIF IGN OFF, (NOT b4)
... else
BRSET L0037, #$80, LB321 : BRIF b7, EMG RUNNI NG
i (SKIP CRANK FUEL | F RUNNI NG
... else
BRCLR L0003, #%$20, LB305 : BRITF NOT b5, 1 = VATS K
... else

. LK UP CRANK FUEL DELAY vs MAT
. (DELAY vs DRP' S)

LB2A7: LDAA L0063 ;. GET I NV MAT
LDX #$839C ;. CRANK FUEL DELAY vs MAT Tabl e
JSR LE3DO ;. LOOK UP FUEL DELIV DELAY
CVPA $013F ; DRP CNT' R
BHI LB305
el se

LDAB  LO12B DRP CNTR FOR COLD START ELI M

ANDB #15 Assune 1st 16 ref's

LDX #$83C7 CRANK FUEL PW MULT vs Num DRP' S, (1-16)

BRCLR LOO3E, #%$02, LB2C5 : Br if < 16 ref's
: Bl 1 = USE ALT __ TBL
... else

LDX #$83D7 ; CRANK FUEL PW MJULT vs DRP'S TBL

ANDB #7 :

LB2C5:  ABX :

LDY LOOE2 ;. BPW

BEQ LB30F ; DONT QUT PUT IF BPW= 0

LDAA 0, X ;. GET MULTI PLI ER

BEQ LB313 ; DON T OQUT FUEL OR UPDATE HUD
: IF MILLTIPLIER = 0

LDX #LOOE2 ;. BASE PULSE W DTH

JSR LE33F ; ADJ BPW (8 X 16 MULT)

PSHB

PSHA

ADDD LO12D+1 ;. UPDATE ACCUM FUEL

BCC LB2DF : BR I F NO OVERFLOW
... else

I NC LO12D ;. ACCUM FUEL

LB2DF: STD LO12D+1 ;. UPDATE ACCUM FUEL

PULX ;. GET CURRENT BPW

LDAB LOOEE ;. ADJ BPW FOR BATTERY VDC

ABX ; ADD TO BPW (twice)

ABX

STX L0436 ;. BASE PULSE W DTH

STX L3FF2 ;. ASYN PW

JSR LE4B7 ;. CPU DELAY

LDD L3FFC : CPU CNT' L REG

JSR LE4B7 ;. CPU DELAY

ORAA #4 ;. TRI GGER ASYNC PULSE

STD L3FFC ; CPU CNT' L REG



LB305:

LB30F:

LB313:

LB31D:

LB321:

LB337:

LB341:

LB344:

BRSET

BRSET

LDAA
LDX
BNE
LDAA

ADDA
BCC

LDAA
BCLR

STAA

BRSET

BRSET

BSET

LE4AB7

#SFB
L3FFC
LB313

#0

LOOE2
L0436
LB321

L0436
LO12B
#14

LB31D

LOOSE, #2

LO12B

L0033, #3$04, LB344

LOOBB, #80, LB344

L0016, #$02, LB344

$85F3
LO09B
LB337
$802E

LO13B
LB341

#255
L0039, #$20

LO13B

LOO3C, #$02, LB352

L0037, #$80, LB352

LO03C, #$02

CPU DELAY

1111 1011
CPU CNT' L REG

BASE PULSE W DTH
BASE PULSE W DTH

BASE PULSE W DTH
DRP CNTR FOR COLD START ELI MWN

BRIFLT 14 DRP'S
... else
SET ALT TABLE FLAG

I NCR CNT' R
DRP CNTR FOR COLD START ELI MN

BR I F not b2
B2 1 = EST ENABLE
el se

BRI F b7
SA RETARDED
el se

BRI F bl,
I N DECEL FUEL C/ O STALL SAVE
| F ERR CNTR NON ZERO

el se

2 CNT' S ADDED TO SA BLEND DRP
STALL SAVER TI MER

... else
16 CNTS ADDED TO SA BLEND EACH DRP

SPK ADV BLEND MULT
BR | F BLEND NOT FI Nl SHED
el se

clr b5, SPARK BELEND I N PROG FLAG
SPK ADV BLEND MULT

BRI F bl,
ALREADY STARTED
Bl 1 = TIME 1st DRP TO ENG RUN
el se

Br b7, 1F ENG NE RUNI NG
... else
SET TI ME 1ST REF TO ENG RUN FLAG



LB352:

LB359:

LB381:

LB387:

LB390:

CLR LO45E

’

CLEAR THE START TI ME

BRIF I GN ON
... else
RESET DRP TH' S 6. 25 ns PERI OD | NDI CATOR

BRCLR L0036, #$10, LB359
BCLR L0038, #$04
CK VATS

© ECM 1227730 TYPE $8D

BRSET L0003, #20, LB387

00

DON' T CK VATS | F ALREADY PASSED
el se

AFR OPTION WD 1, 0001 0100
b4

Br | F NOT b4

... else

PA1 TMR

OLD VATS VAL
BR | F NO PULSE
el se

PAL TMR
QLD VATS VAL

3277d, VATS H FREQ 66 HZ

BR | F DELTA CNTS >
... else
1638d, VATS LO FREQ 33 Hz
Br | F DELTA CNTS <
el se

SET VATS BIT &K
ERR 46, (VATS FAIL TMR

LAST DRP PERI GD
CURRENT MNR LOOP DRP PERI CD

© CK AFR OPTION WD 1 0001 01

: b4, 1 = ENABLE VATS

LDAA  $8016 ;
BITA  #$10 ;
BEQ LB352 ;
LDD L3FF8 E
CLV :
SUBD  $0135 ;
BEQ LB387 ;
LDX L3FF8 :
STX $0135 ;
PSHB ;
PSHA ;
SUBD  L80OE :
PULA

PULB

BHI LB387 :
SUBD L8010 E
BCS LB352 ;
BSET L0003, #$20 :
CLR LOOD1 :
LDX L3FCO :
STX LOOB3 ;
B R b b b b I I I I I I I I b I I I b b b b I I I I P I b b b b b b I I S b I b b b b I I I b b b
* OK ALDL MODE for MODE 4 REQUEST
*

* ANHT/ 4298 P/ N 16134297

*

ECM TYPE $8D, ECM P/ N 1227727

*

khkhkkhkhhkhhhhhdhhhhdhhhdhdhhdhhhhdhhhdhhhhdhhdhdrhdddrhdrxdxdxk

BRCLR L0038, #$20, LB3D1
LDAA L0170

CVPA #304

BNE LB3BF

’
’
’
’
’

Br if not b5, (IN ALDL MODE)
... else

GET ALDL MODE NUMBER
CK | F MODE 4

BR |



LB3BF:

LDD LO1A2
BNE LB3BF

BSET L0048, #$01

’
’
’
’

’

... else

GET TIME MD 4 |'S LOCKED QUT
BRIF NZ, MODE 4 LOCKED QUT
... else

SET b0, (IN ALDL MODE 4)

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhhhdhhdhdhhdhdhhddrhdrxdxdxx

XFER 1/ 0 CONTROL BYTES FROM AL Seri al
Qut I/F Cnt's Block BUFFER TO CONTROL WORDS

© {10 BYTES}

LDD L0171
STD L0192
LDD L0173
STD L0194
LDD L0175
STD L0196
LDD L0177
STD L0198
LDD L0179
STD LO19A
BRA LB3D1

ALDL MODE 4, CK FOR MODE ZERO

CLR LO048: afr status wd
bO IN ALDL MD 4
b4 BLM RESET
b5 IACR' S
b6 ERR FLG CLR ED

CLR L0O039: node wd 2
bl

ANHT/ 4298 P/ N 16134297
ECM TYPE $8D, ECM P/ N 1227727

BRCLR L0048, #$01, LB3D1
LDAA L0170

BNE LB3D1

BCLR L0048, #$71

BCLR L0039, #$01

BR | F ALREADY QUT OF ALDL MCDE 4
... else

GET CURRENT ALDL MODE <----****
BRIF Nz

(don't clr node 4 till node O req)
.... else

CLR 0111 0001, MODE 4 FLAGS

CLR b0, SKIP ERR 42 FLAG

CLR EST FEEDBACK CNT' R



LB3D1: LDAA $0000 ;. M NOR LOCP COUNTER

| NCA : INC M NOR LOOP CNT' R
CVPA #160 ;1 SECOND YET
BEQ LB3DB :
... else
JMP LB465 : ELSE JMP BY M SC 1 SEC LOE C

;7 MSC 1 SECOND LCG3 C

LB3DB: BRCLR L0037, #$02, LB3E2 ; BRIF NOT bl,1 = HWAY FUEL TMR RUN G
;... else
I NC L0080 ; INCR FUEL TMR
TOGELE 1 SECOND FLAG (BIT 5)
LB3E2: LDAB LO03D ; ALCL MODE
ECRB #3$20 ; b5, TOGELE 1 SEC FLG
STAB LO03D ; SAVE TO ALCL MODE
, ;... else
BRCLR L0037, #$80, LB3F1 ; Br I F NOT B7, 1 = ENG NE RUNNI NG
;... else
. | NCREMENT ENG NE
; RUN TI ME COUNTER
LDX L0019 . Eng run tine
I NX ; Inc eng run time counter
STX L0019 ; Eng run tinme

SERI AL DATA LI NK | NACTI VE
(TIME OUT LOG Q)

ANHT/ 4298 P/ N 16134297
ECM TYPE $8D, ECM P/ N 1227 727

QU= st

LB3F1: RCLR L0038, #%$28, LB432 : BRIF NOT b3 & b5
: B3 1 = 1N CCM MXDE
: B5 1 = IN ALDL MODE
; el se
LDAA LO19E : CGET SERI AL DATA LI NK I NACTI VE TMR
| NCA ;I NCR LI NK | NACTI VE TI MER
BEQ LB402 : Br |F TMR OVERFLOW
... else
STAA LO19E ;. SERI AL DATA LI NK | NACTI VE TI MER
CMPA #5 ;5 Seconds
BCS LB432 ; Br if time LT 5 sec

el se



LB402:

LB432:

LDX
SEI

; SET SCI RX Via SXR CH P

BCLR
BCLR
LDAA
JSR

; DESELECT SCI RX Via SXR CH P

BSET

CLI

Enabel

CLR FLAGS

L0170
L0038, #$28
L0048, #$79
L0039, #$01
LOOD7

#$4000

2, X, #$80
LOO2F, #1
LOO2F
LFOCO

$02, X, #$80

Rx interupts

b0 CNT' R | NTERUPT
" bl RX WAKE UP

b2 RX ENABLE
b5 RX | NTERUPT ENABLE

LDAA  #$27

STAA  $4007

LDD #0

STD L014C

STD LO14A

FORCE NORMAL MODE, (MODE 0)
Cr ALDL & CCM Mode fl ags
Cr MXDE 4 FLAGS etc

Cr SKIP ERR 42 FLAG

Cr EST FEEDBACK CNT' R

| NDEX CPU REG S
TURN OFF INT" S

CLR b7, MAKE PORT b7 AN I NPUT
CLR bO,

DI SABLE SCI Xmiter (Via SXR CH P)
@O Xmit S3 SERI AL

SET b7, PORT b7 AND QUTPUT

RESTORE | NTERUPT SERVI CE

BITS0,1,2 &5
CPU TX/ RX CNT' L REG (8192 BAUD SCl)

CLR SC DATA MsG TABLE PTR
CLR SCI DATA BYTE COUNTER

ALDL Mbde 4 LOCKOUT TI MER

ECM TYPE $8D, ECM P/ N 1227727

ANHT/ 4298 P/ N 16134297

L0048, #$01, LB44D
LO1AD
LO1AD

$8986
LB464

L0048, #$01

#01

’

BR If NOT I N MODE 4
el se

TMR

I NCR TMR

SAVE NEW TMR VALUE

ALLOW MCDE 4 PERI OD, 65,535 SEC S
Br if TINMER NOT EXPlI RED

el se

CLR MODE 4 TST BIT

INNT TWMR



LB44D:

LB464:

LB465:

LB467:

STX

STAA

JSR

STAA

LDX
SEI

BCLR
JSR
BSET

STAA

LDAA

LO1A2 ; START LOCK QUT TI MER

READ FMD 2 DEVI CE AT $40002 via

LE2FA ;
L0031 ;

LE2FF ;

L0032 ;

READ FMD 2 DEVI CE AT $40002 via
/0D

#$4000 ;
2, X, #$80 ;
LOO2F ;
$FOCQ0 ;
2, X, #$80

L0030 ;

L0031 ;

LB464
LO1A2 ;. LOCK QUT Tl MER
LB464 : Br |F MODE 4 NOT LOCKED QUT
; el se
LO1A2 ; LOCK QUT TMR
$8988 ;. PREVENT MODE 4, 0 SEC S
LB464 cif l.o. time < calib max
; el se
#0
LO1A2 ;. LOCKQUT TI MER DONE,
: Re- ENABLE MODE 4
LO1AD
: SET MNOR LOOP CNT'T = 0
$0000 : M NOR LP CNTR

SPI

CPU SERI AL READ, READ THE FMD DESCRETES
Save results to FMD 1 MCDE WD

FMD SERI AL READ
READ THE FMD BYTE 2 DESCRETES

SAVE FMD 2 DEVI CE RESULTS

SPI

PONT TOI/OD REG S
TURN OFF | NTERUPTS
SELECT 1/0 D SC1

CGET SC1 QUTPUT
XM T ON SERI AL LI NE

CLR & TUEN ON INT' S
SAVE SC1 | NPUT DATA

CET FMD 1 MODE WD



LB493:

LB499:

LB49F:

LB4BD:

LB4C0:

; CK AFR OPTION W 1, 0001 0100

LDX
BRSET

BRCLR
ECRA

BRCLR

ECRA
BRSET
ANDA
STAA

LDAA
CVPA

BCS
CVPA
BCC

LDAA
CVPA

BHI

LDAA
COVA
ANDA
CRAA
STAA

JSR

#$8016
$02, X, #$04, LB493

0, X, #4, LB493
#$04

$03, X, #$20, LB499

#3$40

3, X, #$40, LB49F
#$F7

L0038

L0095
$866C

LB4BD
$866D
LB4BD

L0081
$866E

LB4BD
L0031
#$08

L0038
L0038

LE616

; Read Throttle posit

LDAA
JSR

STAA
JSR

#$50
LFOD2

L0094
LE4A5C

I NDEX TO AFR OPTION WD S

BR I F NOT b2,
el se

(AUTO XM SH)

BR IF NOT b2, N.C. 4TH GR SW

... else
| N\VERT 4TH GR SW TCH

BR | F NOT b5,
| NPUT)
el se

TOGGLE FAN REQUEST, b6

BR | F b6,
| NSTALLED)

.... else

CLR b3, PER STEER BIT

MD WD

TPS LCAD AXI S VARI ABLE,

SKI P PWR STEER READ
IF TPS =< 99. 6%

.... else
SKI P PWR STEER READ
IF TPS > 99. 6%

.... else

FI LTERED MPH

SKI P PWR STEER READ
IF Vss >= 8 MPH

GET FMD 1 MODE WD

CLR b3, PWR STEER SW

(N.O. FAN REQ

(PWR STEER SW

UWPS * 2,56

( CRAWP)

GO DO | AC 6. 25 MSEC ROUTI NE

Load TPS A/ D Channel ,
Go do A/D

Save TPS result
GO CALC TPS LD VAL

RET W RESULR AT L0095

LK UP TPS FI LT COEF vs RPM

Delta TPS Acel |

Enrich

(0.063 ALL VAL'S)

Make Filtered TPS for

LDAA
LDX
JSR

TAB

L0058
$856B
LE3DO

Get RPM 25
TPS filt coef thl
G | ook up coef

(Ch 3)



LDX LOOAO ; Get old Delta TPS A E.
LDAA L0095 ; TPS LOAD AXIS VARI ABLE, %IPS * 2,56

JSR LE31C ; Apply lag filt coef

: Set FILTERED TPS AE = TPS LD if
; TPS LD < FLTERED TPS AE

CVPA L0095 : TPS LD VAL
BLS LB4EO :
;... else
LDAA L0095 : TPS Ld VAL
LB4EO: STD LOOAO ; UpDATE FI LTERED TPS AE

Rk I kR R R A O O R e O R AR R R S

* DIFF TPS Acell Enrichnent

*

* |f (N TPS LD - FLT TPS AE) > TPS AE enabl e AE &

* save (N TPS LD - FLT TPS AE) as DELTA TPS.

*

*

* ORG $B4E2

EE IR I S b I I I I I b b I I e I b S A I I I b R b b I b I b I I b b I I

ORG $B4B2

LB4E2: BRCLR L0037, #%$80, LB535 : BRIF NOT b7, 1 = ENA NE RUNNI NG

;... else

LDAA L0038 : DI AG MOD WD

BI TA #3$24 : CKBITS 2 &5

BNE LB535 : DISSABLE DI F-AE | F ERR 21 or 22
;... else

LDAA L0095 ;. TPS Ld val

BRCLR L0045, #$80, LB521 : Br IF NOT TPS ACELL ENRI CH
; el se

LDAB LOOA3 ; Diff TPA Acell Enr Ontr, (DRP'S)

C\vPB $8530 12, ACEL ENR LASTS 12 REF PULSES

BCC LB535 Br IFCNI'SEQ GT 12
el se
SUBA L0096 ;. MAKE DI FF TPS
BCC LB505 ; BRif DIFF IS Negitive
;... else
COVA : Invert DI FF TPS

CVPA $853A ZERO ASYNC PWR ENR | F

DFF TPS G T. 3.9%

BCC LB535 ... else
BRA LB53E EXIT
LB505: CWVPA $8538 ; 3.13% TPS FOR L853B TBL ENTRY
: | F ACELL ENR ENABLED
BLS LB516 : BRIFLT 3.13% TPS
; el se
LDAA $8539 : I NI TI AL ACELL ENRI CN CNT

FOR RE-ENTRY TO TBL L853B
CVPA LOOA2 Acel | Enr COUNTER

BCC LB513



LB513:

LB516:

LB521:

LB52E:

LB535:

LB53E:

STAA LOOA2
CLR LOOA3
LDAA L0095
SUBA LOOAO
CVPA $8537
BLS LB535
BRA LB52E

; BRHERE IF I F NOT TPS ACELL ENR

SUBA

LOOAO
CVPA $852E
BLS LB535
BCLR L0045, #$10
CLR LOOA3
STAA LOO9E
BSET L0045, #$CO
BRA LB53E
CLR LOOA2
CLR LOOA3
BCLR L0045, #$90

; READ MAP SENSOR

LDAA  #$30
JSR LFOD2
STAA L0075

LDAA L0038

Bl TA #$24

BNE LB576

LDAA $8283

BRCLR L0031, #$01, LB555
LDAA $8284

.. else
Acel | Enr COUNTER
Dff TPA Acell Enr Cntr, (DRP'Ss)
TPS Ld val
Make di ff TPS
USE M5B OF TBL L853B FOR 3 DRP'S
FROM START OF ACELL ENR OR
DECEL ENLEAN I F 1.2 % TPS
BRIFTPS L.T. 1.2%

el se

MAKE DI FF TPS

%9PS M N DI FF FOR Acell Enr PORP to BPW
CLR FLGS & EXIT TPS Acel |l Enr

el se
CLR b4,

USE LO ORDER NI BBLE OF fUEL LIMT TBL

CLEAR Diff TPS Acel |
D FF TPS FOR ENR

Enr Cntr, (DRP'S)

SET b6 & b7
B7 1 TPS ACCEL ENRI CH ON
B6 1 TPS ACCEL ENRI CH LI M NG EXT ON

EXIT TPS Acell Enr

FUEL TRIM DRP CNT' R
Dff TPS Acell Enr Cntr, (DRP'S)
CLR b4 & b7, TPS Acell Enr & LIMT FLAGS

b4 1 = USE LO CRDER NI BBLE OF
FUEL LIMT TBL
b7 1 = TPS ACCEL ENRI CH ON

Sel MAP A/ D ch
CGo read A/D

MAP A/D result

D AG MD W 1
BIT2 &5
IF ERR 21 or 22, (TPS or )
.... else
RATI O, H MAP/ BARO THRESH
BR | F NOT b0
b0 1 = Pk/Neut, O = Over Drive
el se
DRI VE H NAP/ BARO RATI O THRESH, 0. 85



LB555:

LB573:

LB576:

LB57B:

LB581:

LB5A1:

LB5A6:

CVPA LOO7D
BHI LB573

LDAA LOOCE
CVPA $8287
BCC LB57B

LDAA L0059
CVPA $8286
BCS LB576

LDAA L0095
CVPA $8285

BOC LB576
I NC LOOCE
BRA LB581

© CLR ERR 33

BCLR L0038, #$40

aR LOOCE
BRA LB581
© SET ERR 33

BSET  LOOAE, #$04
BSET L0038 #$40

BRSET L0038, #$04, LB5AE

LDAA LOO7D
CVPA $8288
BCC LB5SAE

LDAB LOOCF
C\vPB $828B
BCC LB5A6

LDAB L0059
C\vPB $8289
BCS LB5A1

LDAB L0095
C\vPB $828A

BLS LB5SAE
I NC LOOCF
BRA LB5B4

. SET ERR 34

BSET  LOOAE, #2
BSET L0038 #$80

BRA LB5B4

BARO MAP PRESS RATI O

CLR ERR 33 TMR & EXIT

... else

ERR 33, H NAP TI MER

TI ME, ERR 33 THRESH

EXIT WTH ERR 33 SET

... else

RPM 12.5 (un-filt)

RPM THRESH TO | NCR ERR 33 TWMR
CLR ERR 33 TMR & EXIT

... else

TPS Ld val

°%9PS, UPPER LIMT TO SET ERR 33
CLR ERR 33 TMR & EXIT

... else

BUWVP UP ERR 33, H NAP TMR
EXIT ERR 33 TEST

CLR b6, ERR 33 FLAG
B6 1 = H GH BATT, (QUTPUTS OFF)

CLR ERR 33, H MNAP TMR
EXIT ERR 33 TST VIA ERR 34 TST

SET b2, ERR 33, MAP HCGH BIT
SET b6, H GH BATT, (QUTPUTS OFF)

EXIT ERR 34 | F TPS ERR 21
el se

BARO MAP PRESS RATI O

MAP HI / BARO LO RATI O THRESH
CLR ERR 34 IF RATIO H (H

... else

ERR 34, LO MAP TI MER

0.05 SEC S TO SET ERR 34

SET ERR 34 & EXIT

... else

RPM 12.5, (un-filt)

RPM THRESH TO SET ERR 34, (600 RPM
INCR ERR TMR & EXIT

... else

TPS Ld val

%PS MN TPS FOR ERR 32, (20%
CLRERR 34 & EXIT

... else

BUWVP UP ERR 34, LO MAP TI MER

SET ERR 34, MAP LOWNBIT
SET b7, SH FT LI GHT ON



LB5AE:

LB5B4:

LB5D7:

LB5EG:
LB5E9:

; CLR ERR 34

CLR

LOOCF
BCLR L0038, #$80

© ERR 33/ 34

LDAA L0075

BRCLR L0038, #$C0, LB5E9
LDAA  $828C

BRCLR L0037, #$80, LB5E9
LDAA  $828D

LDAB L0095

MUL

ASLD

BCS LB5E6

ASLD

BCS LB5E6

PSHA

LDAA L0085

LSRA

OWPA  #64

BLS LB5D7

LDAA  #64

CLR ERR 34, LO NAP TI MER
CLR b7, SH FT LI GHT ON

MAP A/ D RESULT
BR I F NOT b6 & b7,

SH FT LIGHT ON & H BAT
Kpa, DEFAULT if ERR 34, (84.5 Kpa)
BR IF NOT b7, 1 = ENA NE RUNNI NG
... else
28% MAP DEFAULT COEF, (NOT RUNNI NG
TPS Ld val
CCEF * TPS Ld
MULT * 2
| F OVER FLOW USE DEFAULT MAP

el se

| F OVER FLOW USE DEFAULT MAP
... else
SAVE RESULT TO STX

Last (+1) Vss count

DV BY 2

LMI TO 3200 RPM FOR LK UP
BRIF LT or EQ®64

... else

USE 3200 RPM FOR LK UP

: LK UP NAP DEFAULT BAI'S vs RPM
;5 LINE TBL

LDX #$828E
JSR LE3DO
PULB

ABA

BCS LB5E6
CVPA $828C
BLS LB5E9
LDAA $828C
STAA LOO74

; FILTER OLDY NEW MAP VALUE

LDAB  $86DC
LDX L0076
JSR LE31C
STD L0076

; MAKE MAP LD VALUE

I NDEX MAP DEFAULT BAI'S TBL

2d Ik up, no off set

ADD B TO A

| F OVER FLOW USE DEFAULT NAP
el se

MAP DEFAULT if ERR 34, 85 Kpa
BRIF E.Q or L.T. TO DEAFAULT

84.5 Kpa, DEFAULT if ERR 34
CURRENT A/ D VAP

93. 75% MAP FI LTER CCEF,
CGET OLD MAP
LAG FI LTER ROUTI NE

NEWFilt A/D VAP MAP



. MAP LD = ((AD MAP/ 694) * 65536) + 2647)/ 256

STD LOO79 ; MAP for Spd/Dens calc

MAKE NORM LI ZED LOAD MAP VAL

RESULT = 1.18 * A/ D NMAP-26)

LDAB #151 ;

LDAA LOO76 ; FILT AAD MAP VAL

SUBA #26 ;

JSR LESF3 ; MAKE PRESSURE LCAD VAR S
STAA LOO71 ; NORM LI ZED LCAD VAP VAL

LDX LOOAG ; CLD VAP
; NORM LI ZED LCAD MAP VAL

%
w
®
a1
~
@

CCEF, Acell Enr MAP Filt
JSR LE31C LAG FI LTER RQOUTI NE
CVPA L0071 : NORM LI ZED LOAD MAP VAL
BLS LB61E IF RESULT EEQ or L.T.
el se

USE NORM LI ZED LOAD MAP VAL
SAVE FILT MAP FOR ACEL ENRI CH

LB61E: STD LOOAG

LDAB L0075 : MAP A/ D RESULT

CLRA :

LDX #694

FD Vv

PSHX

PULA

PULB

ADDD #2647 ; 1 Kpa/BI'T

LDX LOO7B ; 1 Kpa/BI T BARO

FD Vv ; CALC MAP/ BARO, (0-1)
PSHX ;. RESULT TO STX

PULA : MGB OF RESULT

I NS

STAA LOO7D : SAVE BARQO MAP PRESS RATI O

; VACUUM VARI ABLES



LB63C:

LB642:

LB66E:

; CURRENT MANI FOLD VACUUM = 1.18 * (246 - A/ D VAQ

LDAA LOO2E
SUBA LOO76
BCC LB63C
CLRA

ADDA #29
BCC LB642
LDAA #255
STAA LOO7E
LDD #SF697
SUBA LOO7E
JSR LESF3
STAA LOO7F

BARO - MAP

BR | D NO UNDER FLOW
... else

A=0

I F NO OVERFLOW
... else

MAX VAL

SAVE A/ D VACUUM
LD A
LD B 1.18 + 128

246 - A D VAC
TO PRESS LD SUBROUTI NE

246

CURRENT MANI FOLD VACUUM

LK ED UP EGR D. C
IF Z, EXIT

CURRENT MANI FOLD VACUUM
SCAL FOR LK UP, (DIV by 2)

| NDEX EGR Part Press vs VAC TBL

2d Ik up, (No off set)

EGR D.C. * EGR PARTI AL PRESS
ROUND OFF

DV by 8

SAVE RESULT TO STX

STX to X Reg
EGR D. C
8x16 MULT SUB ROUTI NE

CGET RESULT FM STX
ROUND OFF
SAVE PARTI AL PRESS DUE TO EGR

CLRA
LDAB L0123

BEQ LB66E

LDAA  LOO7F

LSRA

LK UP EGR PART PRESS vs VAC
LDX H$BBE2

JSR LE3D0

MUL

ADCA  #0

LSRD

LSRD

PSHB

PSHA

TSX

LDAA L0124

JSR LE33F

PULX

ADCA  #0

STD L0069

: CALC EGR PART PRESSURE
; N MAP LD VALUE

ASLB

ADCA #0
PSHA

LDAB #3$33
MJUL

ADCA #0

MULT by 2
ROUND OFF
SAVE UPPER NI BBLE RESULT

UPPER NI BBLE RESULT * 51
(333/ 256)

ROUND



PULB ; CGET PART PRESS RESULT FM STX

ABA : B + UPPER NI BBLE * 3
ABA
ABA
TAB ; A -> B Reg
LDAA L0071 : NORM LI ZED LOAD MAP VAL
SBA . EGR PIP - MAL LD
BCC LB684 : BR I F NO OVERFLOW
;... else
CLRA : A=0

LB684: STAA LOO78 EGR CORR MAP VALUE

BRSET 0, #$01, LB6A4 BR I F b0, EXE FUEL,

: DD M NOR LOOP' S
... else

BCLR LOO3C, #$08 CLR b3, BACKUP FUEL Fl ag

CNT' L VD $0194, b..

ANHT/ 4298 P/ N 16134297
ECM TYPE $8D, ECM P/ N 1227727

BRCLR L0048, #3$01, LB69E BR I F NOT b0, MODE 4

... else
LDAA L0194 CNT' R WD
el se

SET b3, BACKUP FUEL Fl ag
SET SKI P ERR 42 FLAG

BSET LOO3C, #$08

BPL LB6OE C BRIF ...
BSET L0039, #$01 :

BRA LB6A1 ; GO EXE SPK ADVANCE

COP 2 TOGGELE

LB6OE: JSR LE2F4 . Toggle COP2 to FMD

R b S S R R o o

* EXECUTE 12.5 Msec SPK

R S S S R R o o R

LB6A1: JIMP LB6F9 ; MNCR LOOP, EST SPK TMG

R S S R R R O S R

* EXECUTE 12.5 Msec FUEL
* >> TO MAJOR LOOP EXE <<

R S S R R R O I R

LB6A4: JIMWP LCAF9 ; TOAT Fuel MAJOR LOOP

LB6A7: BRCLR  L0O0OO, #1, LB6B0O ; BRITF NOT b0, TO MAJOR LP EXEC



LDAA #3SFF : Set to arm COP
STAA $400B . COP ARM

khkhkkhkhhhhkhhkhhhhhdhhhhdhhhdhdhhhdhhdhhdhrhhdhhhdhhdhdrhdrrdrdrxdxdx

khkhkhkhhkhhhhkhhhhhdhhhhdhhhdhdhhhdhhdrhdhrdhhdhhhdhhdhdrhdrrdrdrxdxdx

* MAJOR LOOP EXEC, TYPE $8D ECM
*
* Schedul es 100 Msec into 6.25 Msec RT interupt dead

* time, Mnor |oop (6.25 Msec returns here)
EE R I S I S b Sk S I S S IR Sk S S S R R Rk Sk S bk S S S S S

ORG $B6B0
LB6BO: LDAB LOOOO ; M NOR LOOP CCQUNTER
ANDB #$0F ; MASK 0000 1111, (O - 15)
LDX #LB6D3 ; SEGVENT TABLE
ASLB ;
ABX ; ADD LP CNT TO X FOR ADDR PO NTER
LDX 0, X ; GET CURRENT SEGVENT ADDRESS
JSR 0, X ; JSR TO SLECTED SEGQVENT RCQUTI NE
BCLR L0039, #$04 ; CLR b2, CLR TIM NG Error
LB6CO: CLI ; TURN ON | NTERUPTS

LDX L0121 : RAM Loc
BEQ LB6D3 : Do RE- FRESH
LB6C6: DEX :
DEX
LB6C8: SEI : DISABEL I NT'S WH LE RE- FRESH
LDD 0, X : GET OLD DATA
STD 0, X : REFRESH LOCATI ON
CLI : ENABLE I NT' S
STX L0121
BNE LB6C6 . BRIF NZ
;.... else
LB6D3: LDX #L0O1C2 ;. STACK OVER WRI TE TEST ADDR
BRA LB6C8 :

© SEGMVENT TABLE
" TYPE $32

LB6D8: FDB $CESC ; SEG 0, MAKE A/ D BARO FROM NAP
FDB $CEBD ; SEG 1, DESCRETE & PWWM OQUTPUT ROUTI NE
FDB $D121 ; SEG 2, AL TEM
FDB $D270 ; SEG 3, LOG RAM TO | ~2U
FDB $D161 ; SEG 4, M SC 100 Msec ROUTI NE
FDB $D27D ; SEG 5, A/C, CL, TEST OF FAN
FDB $E4BS8 ; SEG 6, LOG RAM TO CPU, COOLANT, A/ D CON
FDB $D50C ; SEG 7, LK UP COOL VAR S
FDB $D55C ; SEG 8, ESC LOW OCTANE SPK MOD LCOd C
FDB $D5C6 ; SEG 9, Al R MANAGVENT
FDB $D6C1 ; SEG A, KNOCK, MAT IAC VAR S, ETC. ..
FDB $D812 ; SEG B, E&R
FDB $D87D ; SEG C, CCP
FDB $DOFC ; SEG D, DI AGNCSTI CS
FDB $DE49 ; SEG E, BATT VDC, TCC, CARS, E LITE
FDB $E1C6 ; SEG F, AR/ FUEL MAJOR



khkkkhkhhkhhkhhkhhkhhhhhhhdhhhdhdhhdhhhhdrdrhdrddhdrddhdrdrddrxdx*x*x

hkhkkkhkhkhhkhkhhhdhhhhhhhhhhhhdhhhhdhhdhdhdhdddrhdrdrdhdrrddrrd*x

M NOR LOOP, EST SPK TM5
XM T SERI AL DATA

EXECUTED EVERY OTHER | RQL, (25 Msec)

*
*
*
*
*
*
*

hkhkkkhkhkhkhkhkhhhhhhhdhhdhhhhhhdhhhdhdhhdhddhdddrhdrdrdhdrrddrrd*x

ORG $B6F9
LB6F9: LDAA L0038 ; MODE WD 2
ANDA #304 CLRBIT 2, DRP TH S 6.25 ns PRTI OD

CRAA L0041
STAA L0041

D AG MOD WD 2

LDAA LOO6B : LIMTED AIR FLOW FM | DEAL GAS LAW
CVPA #64 : CK UPPER LIMT
BLS LB709 ; BRIFL T or EQ 64
;... else
LDAA #$64 : LIMT TO 64

LB709: ASLA ;o MJULX * 2
LDX #$84C6 : SLOWo02 FILTER COEF vs FLOW TBL
JSR LE3DO ; 2D LOCK UP, NO OFF SET
PSHA ;. FILT COEF TO STX
LDAA LOO5D ;. FLT COOLANT TEMP
LDAB $84A0 : 0.6 COEF FOR 02 FI LTER CONSTANT
MJL :
ADDA LOO5D ;. FLT COOLANT TEMP
BCC LB71D ;| F NO OVERFLOW
;... else
LDAA #255 ;. MAX VAL
LB71D: PULB ;. GET SLOWNo02 vs FLON RESULT FM STX
MJL :
TAB :
LDAA LOO8E . A/D 02
LDX L0090 . AAD Q2 AF SC
JSR LE31C : LAG FI LTER ROUTI NE
STD L0090 : SAVE FILTERED A/ D 02 RESULT
BRCLR L0038, #%$04, LB746 ;. MODE WD 2, b2, BRif no ref
;- inlast 12.5 nsec
LDD L3FC8 : PA2 CNT' R, SPK Peri od
SUBD $00D5 ;. OLD PA2 CNT' R
TSTA ;
BNE LB73A . BRIF NZ
;. .... else
CVPB $8296 ;1048 Msec PULSE W DTH THRESH
BLS LB742 : BRIF PWL.T. 1048 Msec
;... else
LB73A: I NC LOOD7 ; INCR EST FB CNT' R, (Err #42)
BNE LB742 : BEIF CNT'R Nz

el se



DEC LOOD7 ; EST FB OCNT' R, (Err #42)

LB742: ADDD LOOD5 ; OLD PA2 CNT' R
STD LOOD5 ; OLD PA2 CNT' R

LB746: BRSET L0037, #%$80, LB757 BR I F b7, ENG NE RUNNI NG
el se

CURRENT M\R LOOP DRP PERI OD

LDX LOOB3 :
CPX $801A : 300 RPM START UP RPM
BCS LB757 :
; el se
BCLR L0038, #3$04 ;. MODE WD 2, b2, DRP TH S LOCP
CLRA : A=0
BRA LB78B

LB757: BRCLR L0038, #$04, LB79B BR I F NOT b2, NODRP S TH S LOCP

. (MDDE WD 2)
... else
BCLR L0038, #$04 * CLR b2,
: and
© CALC DYNAM C DVELL
: = (DYNAM C DVELL/8) +1
LDD LOOBY? . DYNAM C DVELL
LSRD . DIV by 8
LSRD
LSRD
COVA
COVB
ADDD  LOOB? - DYNAM C DVELL + 1
BPL LB76C : BR IF NO UNDER FLOW
LDD #0 - ELSE USE 0
LB76C.  STD LOOBY? © SAVE DYNAM C DVELL
CLR LOOBF © NUM M\R LP' S BETWEEN DRP' S
BRSET L0037, #$80, LB7B7 © BR IF b7, ENG NE RUNNI NG
... else
BRCLR L0036, #$08, LB7AA * BR IF NOT b7, 1st DRP
LDAA  LOO5D - FLT COOLANT TEMP
LSRA DIV BY 2

LDX #$801C ;. H RPM DRP'S REQ FOR ENG RUN vs COOL TBL
JSR LE3DO : 2D LOOX UP, NO OFF SET
CVPA L0148 ; DRP'S AT QUAL' ED RPM
BLS LB790 ; BRIF QUAL BR HH DRP VAL
;... else
LDAA L0148 ; CGET DRP'S AT QUAL' ED RPM CNT' R
| NCA : I NCR CNTR

LB78B: STAA L0148 SAVE DRP'S AT QUAL' ED RPM CNT' R



LB790:

LB79B:

LB7A7:

LB7AA:

LB7AD:

LB7BO:

LB7B7:

BRA LB7AD ;  ENG RUNNI NG

BSET L0037, #$80 ; SET b7, ENG RUNNI NG FLAG
BCLR LOO3C, #2

BSET L0001, #8 ; SET b3, BAD SHUT DN

BRA LB7B7 ; EST M NOR LP, (RUNI NG

; VAIT FOR ENG TO BE RUNNI NG

LDAA LOOBF ; NUM M\R LP'S BETWEEN DRP' S

CVPA #23 ;
BCS LB7B0 ; BRIF L T. 23
; el se
I NX
LDX #SFFFF ; CLR CNT REG
STX L3FCO ; Last Ref period

© LOOP HERE TILL
" NEXT | NTERUPT
" SW VECTOR TO $6000

SW 7 VAIT FOR | NTRUPT,
BRA LB7A7

BSET L0036, #8 ; SET b7, 1ST DRP BIT
JwP LBD9B

BRCLR L0037, #$80, LB7AD BR IF NOT b7, 1 = ENG RUNNI NG
{BACK | F ENG NOT RUNNI NG

... else

BUVP CNT' R

NUM MNR LP' S BETWEEN DRP' S

I NCA
STAA LOOBF

R S kR R S R R R SR S S R R S R R SR

* END OF | RQL ROUTI NE
*

Rk b kR R R O R R Rk S O kR AR S R R I

Rk b kR R S R A O R R O R R S R S R

* EST M nor | oop

*

* Eng running |l ogic

*

*

*

EE IR S S I S b S O I S kR S S S kS S S Sk I
LDAA #0 ; CLR COP

STAA L400C ; CPU COP

;8 cyl equiv RPM val

LDX #L00B3 ; CURRENT MNR LOOP DRP PERI CD



LDAA $8009 ; 0 =8 CyL

BNE LB7C8 BRif Cyl NE 8
;. .... else
LDD LOOB3 ; CURRENT MNR LOOP DRP PERI OD
BRA LB7CB ; Save cnts
LB7C8: JSR LE33F ; No, scale to 8 cyl ref
; (8 x 16 MULT)
LB7CB:. STD L0467 ;. ECMIM RAM NUM OF 65.5Khz cnts

;. bet ween DRPs

RPM RPM P, RPM 25 & RPM 12.5

PER = 1/65.5 Khz per bit

: Q= (153.6/RPM RER) * 2 "8

SET DI VI DE OPER

LDD #0307 15 * (512/25) or 153.6 * 2

do di vi sion

LDD 0, X
CVPA #96
BCS LB7E9

2400 RPM
Br |F RPM <= 2400 RPM (LO RANGE)
el se

ADDD  #16512 ROUND Q & ADJ to H RANGE (2400- 4800)

BCC LB7FO IF IN H RANGE RPM 25

... else
LDAA #255 If > 4800 RPM1limt to 4800, (255d)
BRA LB7FO

© Milt by 2inlorange, 1 bit = 12.5 RPM
; Round (2Q and adj for |ower range

SUBD #8064

LB7E9: ASLD x2, RPM 12.5
BCC LB7FO :
;... else
CLRA : CLEAR RPM
© (-400 RPM ($20) + 128 to round)
;0 CTS = 400 RPM
LB7FO: éTAA L0057 : RPM 25
PULA : Pull RPM 25
PULB
PSHB
PSHA
ADDD #128 : Round off
BCC LB7FD : BRif no overflow

;... else



LDAA #255 ; limt to 255
LB7FD:  STAA L0085 ; Last(+1) Vss count

PULA :

PULB

ASLD : MULT * 2

BCS LB809 ; |F OVERFLOWLIM T TO 255, (3187 RPM
;. .... else

ADDD #128 : ROUNDED

BCC LB30B : | F NO OVERFLOW
;... else

LB809: LDAA #255 ;3187 RPM

LB8OB: STAA L0059 SAVE UNFI LT 12.5 RPM Var

Conmput e FI LTERED RPM Var
; FORKNOCK & | AC USE

LB8OD: CLRB ; 1st TIME thru FILTERED RPM = RPM 12.5
LDX L0059 ; RPM 12.5, (UN-FILT)
BEQ LB818 ; IF O, EXIT
LDAB $8628 ; 1AC RPM 12.5 FILTER COEF, (50%
JSR LE31C ; Do lag filt
LB818: STD L0059 ; Filt RPM12.5

" COMPUTE FI LTERED RPM &
: DELTA Map A E.
LDAA L0059 . RPM 12.5
' 1st TIME THRU FLT RPM AE = RPM 12.5

LDX LO13D CGET OLD FI LT DELTA MAP A E.
; RPM fILTER CCEF
BEQ LB828 ; Br IF FIRST TI ME THRU
LDAB $85D7 ; FILTER COEF
JSR LE31C ; GO DO LAG FI LT
LB828: STD LO13D ; SAVE NEW FI LTERED VALUE

BRCLR L0001, #$80, LB834 BR I F NOT b7, NO EST ERR, (42)
(SKIP STALL SVR
el se

CLR STALL SYRBITS 0 & 1

BCLR L0039, #3

BRA LB389B
LB834: CMPA $802A : Enab Stall Saver thresh,
BCS LB845 Br if RPM< L.T. 300 RPM
el se

300 RPM IF RPM < & RPM >
ENABLE STALL SAVER SA

BR, NO STALL SAVER SA
... else

O.D RPM (FOR DI FF RPM
Stall Saver RPM THRESH

Br if RPMLT

CVPA $802B
BCC LB869
LDAB LOO5C

C\vPB $802C
BLS LB869



LB845:

LB866:

LB869:

; ENABLE STALL SAVER

BRSET L0039, #$02, LB866
CLR LOOD7
LDD L3FFC
ANDB #SEF

JSR LE4AB7
STD L3FFC
BCLR L0033, #4
SEI

JSR $E2FF
CLI

LDD L3FC8
STD LOOD5
LDAA L0059
BSET L0039, #3

BRCLR

L0039, #2, LB8IB
. Disable Stall SVRLnt, (
CWPA  $802D
BLS LB89B
BCLR L0039, #3
I NC LOOD?
© ZERO VAL' S
" EST DWELL, EST PULSE W DTH
CLRA
CLRB
STD L3FDC
JSR LEAB7
STD L3FE6
JSR LEAB?
STD L3FES
JSR LEAB7
STD L3FF6
JSR LEAB7
LDX L3FEC
JSR LEAB7
STX L3FE4

khkkkhkhkhkkhkhkhkhkhkhkkhk

* Conpute Dwel |

khkkkhkhkhkkhkhkkhkhkhkhkkhk

; | F LOAD CHANGE DURRI NG LAST

RPM

Br IF INSS Spark

EST FB CNT' R, (Err #42)

CPU CR

CLR b4

Short del ay

CPU CR

CLR b2, EST ENABLE BIT, OFF

TURN OFF | NTERUPT
FMD SERI AL BYTE READ

Get SPK Peri od,
OLD PA2 CNT' R

(PA2 ONT' R)

RPM 12. 5

Set b0 & B1, STALL SAVER SPK FLAG

Br I F NOT B1,

STALL SVR RPM THRESH
BRIFRPMGT ... rpm

Clear Stall
EST FB CNT' R, PREVENT ERR 42

ZERO VAL' S

TO SPK Dwel |
SHORT DELAY

Cnt'r

SHORT DELAY

CURRENT EST FALL -
SHORT DELAY

EST FALL CNT' R
SHORT DELAY

B CNT' R LAST DRP
SHORT DELAY
B CNT' R START NEXT DWELL

IN STALL SVR SPARK

SVR SPARK FLAG b0 & bl

LAST EST FALL



LB89B:

LB8AY:

LB8B2:

LB8B4:

LB85C:

LB8D4:

; 25 msec > 10 Kpa SET DWELL
; to $FFxx & Br to LB8B2

CF

set

#255 : NEW DWELL MSB
L0071 : New MAP Load, NORM LIZED LOAD MAP VAL
L0073 : NORM LI ZED LOAD MAP VAL, 25 Msec QLD
LB8A7 . BRIF OLD G T. NEW
;... else
#32 ; Diff MAP > 10 Kpa
LB8B2 o br if GT.
; el se
DELTA RFPER > DYNAM C DWELL
DYNAM C DVWELL = -2 * DELTA REFPER
LOOB5 : OLD REF PER
LOOB3 : CURRENT MNR LOOP DRP PERI OD
; DIV by 2
LOOB7 : DYNAM C DWELL
LB38B4 :
LOOB7 : DYNAM C DWELL
LOOB7 : DYNAM C DWELL
L0071 : NORM LI ZED MAP LD Var,
L0072 ; NORM LI ZED MAP LD Var, (12.5ns old)

 Limit DYNAM C DVELL to
' REF PERIOD'8, (11 DEG FOR \8)

LDD
STD

LSRD
SUBD

BRA

LSRD
SUBD

LOOB3

LOOB7
LB85C

DYNAM C DWELL > REFPER/ 8 set
LOOB7
LOOB7
LOOB3
LOOBS
#229
LB8D4
#308

LB8E4

#2957
LB8DF

#382

CURRENT MNR LOOP DRP PERI CD
DV BY 8

DYNAM C DWELL
Br if DYNAM C DWELL > REFPER/ 8
el se

DYNAM C DVELL to REFPER/ 8

DYNAM C DWELL
Save new DYNAM C DVEELL

CURRENT MNR LOOP DRP PERI CD
OLD REF PER

DV BY 2

3.49 Msec, (15.25 Msec/bit)
BR IFDGT. 3.5 Mec,

... else

ADD 4. 697 Msec

EXIT via BATTERY COW

4.5 Msec
BRIFDL.T. 4.5 Mec
... else

ADD 5. 825 Msec



LB8DF:

LB8E4:

LB8EE:

LB906:

ADDD
LSRD
LSRD

Rk R R o R R R O

* BATTERY VOLTAGE COVPENSATI ON

*

Rk b R R R R R R S S

PSHB
PSHA

#1527

#124
L0103
LB8EE

: LOW BATTERY DWELL
; If Batt < 12.4 VDC

PULX
ADDD
STD

LDD
SUBD
SUBD
BCC

ADDD
STD

0, X

LOOB7
LOOB9

LOOB3
#39

LOOB9
LB906

LOOB9
LOOB9

EXIT via BATTERY COW

23.3 Msec
DIV BY 4

12. 4 VDC

A/ D BATTERY VOLTAGE

BRIF BATTERY L.T. 12.4 V
... else

NEG TI VE RESULT

630 usec/ Vol t

DYNAM C DWELL
DVELL TO CPU, (15.25 Msec/BIT)

CURRENT MNR LOCP DRP PERI OD

LIMT NEWDWELL to (REFPER - 600 MSEC)
DVWELL TO CPU, (15.25 Msec/BIT)

EXIT

... else

DWELL TO CPU, (15.25 Msec/BIT))

DWELL TO CPU, (15.25 Msec/BIT)

Rk Sk kR R R G S R R R R S O R S R R R R

*  MAIN SPARK ADVANCE

*

Rk Sk kR R R G S SR S R IR S R S R

ORG $B906

LDX

#$8033

khkkkhkhkkkhkhkhkhkhkhhkhkkkhkrx

* 400 RPM - 4800 RPM
* MAIN SPK TBL

khkkkhkhkkhkhkhkhkhkhkhkhkhkkhkrx

BRSET

L0001, #$40, LB924
LOO5D
$8033
LB91D
L0060
LB920

$8022
LB920

PO NT TO M N SPK TBL

Br | F WARM Ki ckdown enabl ed

FLT I NV COOLANT TEMP

COOL LOW ENOUGH FOR COLD SPARK ?

Br aROUND LOG C | F NOT COLD ENOUGH
... else

CALC DELTA COOL TEMP SI NCE START UP
TEWMP, (DEG C+40) * (256/192

Br If DELTA NOT Bl G ENOUGH

.... else

TEST PCS DELTA

Br | F DELTA NOT Bl G ENOUGH



LB91D:

LB920:

LB924:

LB933:

LB93B:

LB944:

LB946:

BSET LO03C, #$40
LDAB #176
BRA LB946

DETERM NE | F CLOSED THROTTLE

SPARK ADVANCE OR NOVAL SPK ADV

LDAA L0095
CVPA $8647
BHI LB93B

; Closed throttle
; main spark advance

LDAA L0058
CVPA #192
BLS LB933
LDAA #192

.... else
WARM KI CK Dn REQ

Max LOAD AXI'S ON 1ST WARM PASS

TPS Ld val
1.2% TPS
IF TPS > 1. 2% do normal SPK

RPM 25

RPM Limt for |kup, 4800 RPM
IF L.T. 4800 RPM

... else

USE 4800 RPM FOR LK UP

LDX #$81FD

JSR LE3DO
BRA LB95C

CLOSED THROTLE S. A. TABLE, (2d)
(SPK ADV vs RPM

Go do LK UP

2D LOOK UP, NO OFF SET

STORE S. A

Rk b Sk Rk R R A I O R R e O R AR S R R

* NORVAL SPK ADV

*

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhhdhhhdhdhhdhdrdrddrhdrxdxik

BRK PO NTS
LDAB L0078

OVPB  #160

BOC LB944

LSRB

BRA LB946

SUBB  #80

PRCCESS RPM f or
tbl CHO CE

LDAA L0057
CVPA #192

LI NEARI ZED NMAP

> 70 Kpa MAP

Br | F YES..

... else

PERFORM SCALING DIV / 2
& Br to do LK UP

MORE WORK TO DO

SUB OFFSET FOR CHANGE TO 5 Kpa
Bk PO NTS

RPM 25
ABOVE 4800 RPM ?



LB952:

LB957:
LB959:

LB95C:

LB968:

BCS

CVPA
BLS

LDAA

LDX

R S S R R I R R o

*IF RPMGT. 4800 RPM
* 4800 RPM -
* SA EXT TABLE

khkkkhkhkhkkhkhkhkhhkhkhhkhkhkrkx

BRA

LDAA
JSR

STAA
PSHA

LB957

#224
LB952

#224

#$8102

LB959

L0057
LE353

L0456

5600 RPM

BRIF L. T. 4800 RPM
... else
LIMT RPMto 5600 for LK UP

... else
FORCE TO 5600 RPM

TO SPK ADV LK UP

RPM 25
3D LK UP

Save Mai n spark advance, (HU ADDR)
USE I N PGM

R kS kb R R R R O SR S S R R S R R R

khkhkkhkhhkhhhhhhhhhdhhhdhhhhdhhhhdhhdhhdhhhhdhhdhdrhddrhdrrdxd*xx

* COOLANT SA COwpP

*

R I I R R R S R o R I R S R R R e Sk R R R O R

LDAA
CVPA
BLS

LDAA

R S R S S o

* COOL SA COW TABLE

khkkkhkhkhkkhkhkhkhkhhkhhhkk*k

LDX

LDAB
LSRB
JSR

STAA
PSHA

LOO5D
#208
LB968

#208

#$8138
LOO7F
LE353

L0457

FLT COOLANT TEMP
Limt COOL DEG FL to 115 C
BR IF COCL LT 115c

FORCE TO 115c FOR LK UP

CURRENT MANI FOLD VACUUM
SCALE 10 Kpa PER TABLE BK Pt
O LK UP VAL

COOL COWP SPK ADV FM 3D LU (HU ADDR)
SAVE COOL SA ON STX

R Sk kR Sk R R R O SR S O IR S R S

Rk Sk kR R S R R R S SR S R IR S R S

* H GHWAY MCDE S. A

*

R b Sk R S R R R R SR S O R R R S R R R

; CK AFR OPT WD 4, 0000 1001
; = TCC LOCKED H WAY S. S. CHK

ba, 1
LDAB
Bl TB
BEQ

BRCLR

$8019
#$10
LB980

LOO4A, #$01, LBOAF

ENAB

AFR OPT WD 4

b4

BR | F NOT b4

... else

Br if TCC NOT LOCKED



: CK AFR OPT WD 4, 0000 1001
; b2, 1 =4Th GR HWAY MODE SA CHECK

LB980: BITB #304 ; b2

BEQ LB98C Br if not b2
... else
GEAR RATI O, HI GEST GEAR
4TH GR, M N RATI CH
No, zero Hy way node spark
... else
MAP for Spd/ Dens calc
UPPER LIMT FOR H WAY MCDE sa
Br if MAP > |imt
... else
FLT Cool ant tenp
Lo COOLANT LIMT FOR hw sa

LDAA $0140
CVPA $82FE
BHI LBOAF

LB98C. LDAA LOO79
CVPA $81A8
BHI LBOAF

LDAB LOO5D
C\vPB $81A7

BLS LBOAF Br if Cool to | ow
... else
LDAB L0057 RPM 25

C\vPB $81A9
BCS LBOAF

4762 RPM Lo LIMT FOR H WAY SA
Br if RPMto |o

... else

H WAY MODE TMR

10 SEC, ENABLE IF COND S EXI ST
... TH' S PERI CD

| F ALL TESTS PASSED

... else

Nl NOR LP CNTR

LDAB LOOCS
C\vPB $81AA

BHI LB9B5

LDAA $0000

BNE LB9BO INC H WAY MODE Tl MER EVERY SEC
... else
| NCB I NCR H WAY MCDE TMR
BRA LB9BO
LB9AF: CLRB : CLEAR H WAY MODE TI MER
LB9BO: STAB LOOCS ; Update H WAY MODE Tl MER
CLRA
BRA LB9C5 D EXIT

Adj SA by EXTRACTI NG S. A. H WAY MCDE

else SET S A HVU=0

LB9B5: LDAA L0078 ;. EGR CORR MAP VALUE
CVPA #144 ;. CK MAX VAL
BLS LB9B9 :
;... else
LDAA #144 ;. USE MAX VAL

LB9B9: LDAB #32 ; MAX MAP LD FCR LK UP
LDX #$81AB ; PO NT TO TBL
JSR LE3CC ; 2D LK UP

LB9C5: STAA L0458 ; H WAY SA, (HU RAM

PSHA ; SA FOR PGM



LB9DB:

LB9E1:

LBOE4:

LB9FO:

LBIOFF:

BRSET L0001, #$20, LB9DB
LDAB L0060

C\vPB $802F

BCS LBODB

LDAB LOO1A

SUBB $8672

BCS LBOE1

CLRB

BSET L0001, #$20
BRA LBOE4

LDAB $8030

BCLR LOO3A, #8
STAB L0459

PSHB

BEQ LBOFO

BSET LOO3A, #$08

Br if 1AC kick dn enab

... else

START UP COCOLANT THRESH

IF COOL LT 45c, DI SABLE HOT RE START
BRIF S/U COCOL LT 45c

.... else

ENG RUN TIME TIME + 1

IF ENG RUN TI ME < 25 SEC ENABLE
HOT SA RETARD

BRIF RT LT
el se

SET, 1 AC KICK DN ENABLE FLG

HOI' RE- START SPK RETARD, 0.4 DEG SA

CLR HOT' RESTART RETARD BI T

SAV SKP FOR HU
SAV SKP FOR PGM

SET HOT' RESTART RETARD ENABLE

R kR R R G S O R R R Rk R S R R R

* PWR ENRI CH SPARK ADVANCE

*

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhdhhdhhhhdhhdhdrhdddhrdrrdxix

CLRA

BRCLR L0046, #$20, LBIFF
LDAA L0057

LSRA

LSRA

ASSUME NOT | N PWR ENRI CH
BRIF NOT b5 B5 1 = 1IN PW ENRI CH

RPM 25
DV BY 4, SCALE FOR LK UP

JSR LE3DO
PSHA

ERR 38

BRSET L0038, #$10, LBA21

SA vs RPM TABLE, (5 Ilines)
(400 - 4800 RPM
2D LOOK UP, NO OFF SET

SAVE PYWR RNRI CH SA TO STX

BR I F I N DI AGNCSTI CS



... else

BR | F EST NOT ENABLED

... else

| F HOT RE- START RETARD ACTI VE
... else

I F ERR 43, (PRI OR

... else

IF ERR 43 NOT | N WORK

... else

FLT COOLANT TEMP

IF COOL < 95.3C DI SABLE TEST

BRCLR L0033, #4, LBA21
BRSET  LOO3A, #8, LBA21
BRSET L0002, #0, LBA21
BRCLR L0002, #1, LBA24

LDAA LOO5D
CVPA $829C

BLS LBA24
... else
LDAB LO1A7 ERR 43 TEST S. A
BRA LBA24
LBA21: BCLR L0002, #1 : CLR TEST | N PROGRESS FLAG
LBA24: PSHB : VAVE EST TEST S. A

Rk I kR R S R S R R R S b O R
* SUM THE SPARK ADVANCES

*

Rk I kR R R S R O R R R R R S b U R

LDX #0 ;. ZERO SPK ADV ACCUM

ABX ;. + TEST SPK ADV VAL

PULB ;

ABX ;. + KNOCK TEST SA

PULB ; + PE SA, (2D | ook up)

ABX :

PULA ;. THROW AVAY ?7?7?

PULB ; + HY MODDE S. A, (2D | ook up)
ABX :

PULB ; + COOL COWP SPK ADV, (3D | ook up)
ABX :

PULB ; + MAIN SA FM TBL 3D | ook up
ABX :

LDAB L0012 ;. + START UP vs COOLANT SPK ADV
ABX

PSHA A d

PSHX : WTH TOTAL SPK ADV

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhhdhhhdhdhhdhdrhddrhdrrdxdxk

R kS kR R S R A I O R I R R A kR R S R I

* | DLE S. A

*
khkhkkhkhhkhhkhhhhhhhdhhhdhdhhdhhhhdhdhhdhhhdhhdhdrhdddhdrxdxdxx

BCLR L0045, #$20 ; CLR b5, (MAP ACCEL ENRI CH DONE 1ST TI ME)
BCLR L0039, #$08 ; CLR b3, (CLR IDLE SA LO GAIN ENAB FLQ

BRCLR L0038, #$24, LBAAA ; |F ERR 21 or 22



BRCLR L0081, #$FF, LBA89 ; IF Vss =0

JwP LBBOO ; EXIT TO SPARK QUTPUT RQUTI NES

; {BY PASS | DLE SPK RPM CNT" L}

: ANHT/ 4298 P/ N 16134297
; ECM TYPE $8D, ECM P/ N 1227727

CNT' L WD $0198, b0 1 = MOD | AC
CNT' L WD $0198, bl 1 = RPM MDD | AC
LBA4A: ERCLR L0048, #3$01, LBA59 : IF NOT IN ALDL MD 4
;... else
LDAA L0198 : CNT'L WD.., bO,
BI TA #3501 ; b0,
BEQ LBA59 : IF NOT MOD I NG | AC
;... else
BI TA #302 : CNT'L WD.., b1,
BEQ LBAGB : DISABLE IF IDLE S. A FORCING | AC PCSI T
; el se
LBA59: LDAA L0095 : CURRENT TPS LD VAL
CVPA $8647 : TPS Thr esh
BHI LBAGB I f TPS GI
;... else
BRSET LOOFD, #$04, LBAGE : BRIF b2, MOTOR RESET WORKI NG
;... else
LDX L0019 ; Eng run tine
CPX #10 : 10 SEC S
BHI LBAGE : IF LT 10 SEC S SI NCE START
; el se
LBA6B: JMP LBB0OO : EXIT TO SPARK QUTPUT RQUTI NES
; {BY PASS | DLE SPK RPM CNT' L}
| DLE SPK ADV LO GAI N
; QUALI FI ERS
LBAGE: LDAA L0081 : FI LTERED MPH
BNE LBA7E . IF Vss GI O
;. .... else
BRSET LOOFD, #$10, LBA7TE : BRIF b4, OLD PK/ NEUT, LAST PID
LDAB L0112 ; REQUESTED ENG SPEED
CVPB $81E6 : 800 RPM LO GAI N DESI RED RPM THRESH
BCS LBA89 :
; el se
© LO GAIN
LBATE: LDAB $81E7 ;1.2 SEC, LO GAIN XI SI TI ON DELAY TI ME

STAB LO11C
BSET L0039, #8
BRA LBA96

SET IDEL SPK LO GAI N MODE

LBA89: LDAB LO11C ; LO GAIN XI SI TI ON DELAY Tl ME



LBA93:

LBA9G:

LBAAG:

LBABG:

LBABC:

BEQ LBA93 : | F DELAY DONE
... else
DECR DELAY TI ME

DEC LO11C
BRA LBA96
BSET L0045, #$20 ; SET b5, SPK H G AN MODE ENABLE

LDAA L0059 . RPM 12.5

LDAB L0112 : 1 AC CNT' L SPEED
BRCLR L0081, #$FF, LBAAG IF Vss = 0, NO OFFSET
... else

ADDB $81EA ADD 100 RPM REQUI RED RPM COFFSET

BCC LBAAG f

... else
LDAB #255 MAX LIMT
SBA

khkhkkhkhdkhhhhhhhhhhhhdhdhhhdhhhhdhhhhhhhhdhhdhdrhddrhdrxdxdxx

* CALCULATE | DLE SPK ADV CORR BASED ON RPM DI FF' S

*
khkhkkhkhhkhhhhhhhhhdhhhdhhhhdhhhhdhhdhhdhhhhdhhdhdrhddrhdrrdxd*xx

LDX #$81EB : | DLE SA RETARD vs RPM
BCLR LOO3E, #8 : CLR b3, FOR OVERSPEED
BCC LBAB6

;... else
NEGA : ABS VALE OF SPEED ERROR
BSET LOO3E, #8 ;. SET b3 FOR UNDERSPEED

LDX #$81FO0 ; | DLE SA  ADDVANCE vs RPM ERROR
CVPA #16 ; 200 RPM

BLS LBABC ; IF LT or EQ 16d

LDAA #16 ; LIMI LK UP VAL TO 200 RPM
ASLA ; SCALE RPM FOR Lk UP

ASLA ;o Mt * 2

JSR LE3DO ; 2D LOOX UP, NO OFF SET

PSHA ; SAVE | DLE SPD M2DI FI ER ON STX

LDX #$81F5 ; | DLE SA RETARD MULT vs MAP TBL



LBACC:

LBAD4:

LBAEA:

LBAED:

LBAFS8:

LBAF9:

LBBO0O:

LBBOZ2:

BRCLR

LDX
LDAA

BLS

DO LOW GAI N MCDE ADJUST

LOOSE, #8, LBACC
#$81F9

LOO71

#96

LBAD4

#96

LE3DO

#0

| F ENABLED
BRCLR L0039, #8, LBAED
LDAB $81E8
BRSET  LOOS3E, #8, LBAEA
LDAB $81E9
MJUL
ADCA #0
PSHA
CLRA
BRSET  LOO3E, #8, LBAF8
DECA
PULB
CovB
BRA LBAF9
PULB
TSX
ADDD 0, X
I NS
I NS
BRA LBB02

BR | F NOT UNDER SPD | DLE SPK
... else

| DLE SA ADVANCE MULT vs MAP TBL
NORM LI ZED LOAD MAP VAL

CKIF GT. 50 Kpa

BRIFLTor EQ

... else

USE LIMT VALUE, (50 Kpa)

2D LOOX UP, NO OFF SET

ROUND OFF

Br if not in idel spk Lo gain

75% UNDER SPD Lo GAIN Ml t
BR I F b3, UNDER SPD

OVER SPD LO GAIN MULT

ROUND OFF
SAVE FI NE SPK ADV Mod
Br IF b3, UNDER SPD

FOR OVER SPD, DECR SPK ADV

ADD OR SUB SPK FM TOTAL SPK

SPARK OQUTPUT ROUTI NES

FI' Nl SH UP DETAILS

VWHEN NOT I N | DLE

20 DEG SA BI AS VALUE FOR COOL SPK COwP

CALI B Val ue



SBCA #0

BRCLR LOO4A, #%$10, LBB15 Br | F TCC PASS BY LOCK | NACTI VE
... else

SUBB $8310 RETARD SPK |F IN P.B. NJO SE

SBCA #0

LBB15: INS

; SCALE & DO LOW CCTAINE S. A. RETARD

iDSHB ;. Save SA on stack

LDAA L0058 ; RPM 25
; Scale for 800 RPM break points

LDX #$822F . Low Qctain KNOOK mult vs RPM
JSR LE3DO . 2D LOOK UP, NO OFF SET
TAB . MLT to B Reg

LDAA L0071 - NORM LI ZED LOAD MAP VAL

LDX #$8238 © Low Cctain KNOCK mult vs MAP TBL

JSR LE3D0 . 2D LOOK UP, NO OFF SET

ML . RPM* MAP (Mult's)

ADCA  #0 . SCALE

LDAB  LO1CD © LO OCTANE RETARD MOD ER, TEMPORARY

MUL :

ADCA  #0 :

STAA  LO1CL . LO OCTANE RETARD MOD ER, FI NAL

PULA © GET SPK AVD

PULB ,

SUBB  LO1CL . LO OCTANE RETARD MOD ER, FI NAL

SBCA  #0 ,

STD L0128 © SPK ADV

© HEADS UP FOR SPARK MOD

BRCLR L0036, #$80, LBBA7 - BRI F NOT b7, HEADS UP CONNECTED
... else

; To HU for SPK ADV MOD Modi fication

; SUB OFF SPK | NI TAL ADVANCE

LBB47: SUBB $8025 ; 6 DEG REF SPK ANGLE
SBCA #0
STD LOOBB ; SPK ADV Rel to DRP, (un-lim

; LIMT SPK ADV TO 40 DEG



LBB59:

LBB65:

LBB7E:

LBBBA:

LBB9B:

LDD
SUBD

STD

$8026
LOOBB
LBB59

LOOBB
LOOBB

; KNOCK M NOR LOOP

LDD

PSHB
PSHA
SUBD

TSTA
BEQ

LDAB
PULX
PSHB
STX

CLRA
BRSET

L3FCA

LooC1

LBB65

#255

LooC1

L0003, #$80, LBBSA

; CALC DI FF COCL

LDAB
SUBB
BLS

C\vPB
BLS

BSET
BRA

;o CK

LDAB
OVPB

BCLR

BRA

LOO5D
L0060
LBB7E

$820D
LBB7E

L0003, #$80
LBB8A

KNOCK CONTRCOL QUAL' S
LOO5D
$820C
LBB8A
L0041, #$80

LBBEO

L0041, #$80

L0059
$820A
LBB9B

L0081
$820B
LBBEO

#255

: 3%
=

39 DEG (MAX ADDED SA LM)
SPK ADV Rel to DRP, (UN-LIM

SPK ADV Rel to DRP, (UN-LIM
SPK ADV Rel to DRP, (UN-LIM

READ KNOCK SENSOR | NPUT
SAVE TO STX

CALC CURRENT KNOCK CNT,
PA3 CNT' R LAST M\R LP)
z
z

| F
| F

~

Y/

SAVE CURRENT KNOCK COUNT TO STX
CPU PA3 CNT' R LAST M\R LP

BR I F b7, KNOCK NOT DI SABELED

FLT COOLANT TEMP

START UP COCLANT

BRIFL T or EQ DFF COOL

... else

0.24 DEG C, |IF D FF COOL SI NCE START >

... else
SET b7, KNOCK DI SABELED BY DI FF COOLANT

FLT COOLANT TEMP

IF COOL < 3.9 DEG C, DI SABLE KNOCK
BRIF L.T.

... else

CLR b7, KNOCK ENABLED BY COCL

SET b7, KNOCK ENABLED BY COCL BI T

RPM 12. 5
I F >= 650 RPM ENAB KNOCK

... else
GET FILT RPM
IF >= 2 MPH THEN ENAB KNOCK

... else
USE LIMT



LBBQO:

7 CK ERR #43B STATUS

BRSET

L0002, #$80, LBBCD
© K BATTERY
LDAB L0103
OB #93
BCS LBBCO

7 CK ERR #43A STATUS

BRSET

$003C, #$20, LBBCO

BR IF b7, ERR 43B TEST
FAI LED TH S START UP
el se

A/ D BATTERY VOLTAGE,

9.3 VDC

BRIF BATT L.T. 9.3 VDC
el se

BR I F b5, KNOCK FAIL ERR 43A

el se

KNOCK ATACK RATE vs RPM

ATTACK RATE I N Deg/ MSEC/ 0. 0225,

4800 RPM

PULB
PSHB

MJUL
ASLD

BCC

LDAA

#$820E
LE3DO

LOOC4
LBBCO

#255

L0046, #$20, LBBD2

KNOCK ATACK RATE vs RPM TBL

2D LOOX UP, NO OFF SET

CGET KNOCK CNT FM STX

KNOCK CNT * ATACK RATE
MULT * 2

SUM TO KNOCK RETARD

I F NO OVER FLOW

... else

LIMT

BR I F NOT b5, PWR I NRI CH
el se

MAX KNOCK RETARD WHI LE I N PWR

vs RPM

#$8218

L0085

#16
LE3CC

MAX KNOCK RETARD VHI LE I N
PWR ENRI CH vs RPM TBL

RPM 25

RPM 2

O fset for Lk Up
2d LK UP

(0. 0968/ V)



LBBDZ:

LBBDB:

LBBEO:

LBBEC:

LBBF5:

LBQ03:

LBQ09:
LBQOC:

LBQOF:

LK UP MAX KNOCK RETARD WHI LE not

IN PMR ENRICH ..

MAX KNOCK RETARD whi | e NOT
in PMAR ENRICH vs NMAP TBL
NORM LI ZED LOAD MAP VAL

2D LOOX UP, NO OFF SET
COWP LK ED UP RESULT to B reg

BRIF BGT. K EDUP RESULT
el se

KNOCK RETARD
KNOCK RETARDY 2

: vs NAP
LDX #$8220
LDAA L0071
LSRA

JSR LE3D0
PULB

CBA

BCS L BBEO
TBA

STAA  LOOCA
LSRA

PSHA

CK FOR HEADS UP
{ SPARK ADDVANCE}

SAVE ON STX

BR I F NOT b7, HEADS UP CONNECTED
... else
BR I F b0, HEADS UP FLG FOR SLEW

SPK ADV Rel to DRP, (UN-LIM

BRCLR L0036, #$80, LBBEC ;
BRSET  LOO4C, #1, LBBF5
LDD LOOBB

TSX

SUBB 0, X

SBCA #0

STD LOOBB

PWR ENRI CH KNOCK TEST

PULA

PULB
TSTB

BEQ LBCOF

BRCLR L0002, #$01, LBCO3
BCLR L0002, #$01

BRA LBCD9

LDAB  LO13B

| NCB

BNE LBCOC

BSET L0002, #$40

BCLR L0002 #$80

* LIMT SPK RETARD

LDX $8028

CPX LOOBB

BLT LBC18

SPK ADV Rel to DRP, (UN-LIM

CGET KNOCK CNT FM STX
BR I F KNOCK CNT = 0O

... else
BR I F ERR 43B TST NOT | N WORK
... else
CLR ERR 43B TEST IN WORK BI T

SPK ADV BLEND MULT

| NCR BLEND VAL

BRIDBLEND IS NV Z

... else

SET b6, SKP | AC MOTOR RESET BIT
SET b7, EST ERR 43B BIT

(TEST FAILED THI S START UP)

Max Retard,
SPK ADV Rel

(65525d) 3.5 DEG
to DRP, (UN-LIM

el se



LBC18:

LBC33:

LBC36:

LBCA3:

LBCAA:

LBCAE:

STX LOOBB ; SPK ADV Rel to DRP, (UN-LIM

ANHT/ 4298 P/ N 16134297
ECM TYPE $8D, ECM P/ N 1227727

CNTL WD $0198, b4
CNTL WD $0198, b5

© SET SPK ADV/ SPK RETARD FLAGS AND APPLY SPK ADV
© ONTL WD $019B, SPK ADV

BRCLR L0048, #3$01, LBCAE : BRIF NOT I N MODE 4
;... else
LDAA $0198 : CNT'L WD
BI TA #3$08 ;. b3,
BEQ LBCAE ; Br IF NOT CNT' LING SPK, (EXIT)
;... else
LDAB $019B ; CNT'L W, ALDL SPK ADV
BI TA #3$10 ; b4,
BNE LBC36 : Br I|F MOD | NG sPK
;... else
BI TA #3$20 ;. bb,
BEQ LBC33 . Br IF IN ADV SA
; el se
LDAA #128
NEGB
BRA LBC4A : Br IF IN RETARD SA
CLRA :
BRA LBC4A
BI TA #3$20 ;. bb
BNE LBC43
;... else
LDD LOOBB ; SPK ADV Rel to DRP, (UN-LIM
ADDB LO19B : CNT'L WD, ALDL SPK ADV
ADCA #0 : ROUND
BRA LBC4A
LDD LOOBB ; SPK ADV Rel to DRP, (UN-LIM
SUBB LO19B : CNT'L WD, ALDL SPK ADV
SBCA #0 : ROUND
STD LOOBB ; SPK ADV Rel to DRP, (UN-LIM
BRA LBC61

BRSET L0042, #$80, LBC61 ; BRIF b7, I'N DI AGNOSTI CS



LDX LOOBB ; SPK ADV REL TO DRP, (UN-LIM

BM LBC61
;... else
PSHX
TSX
LDAA LO13B : SPK ADV BLEND MULT
JSR LE33F ;8 x 16 MULT
PULX
STD LOOBB ; SPK ADV Rel to DRP, (UN-LIM
LBC61: LDD LOOBB ; SPK ADV Rel to DRP, (UN-LIM
STD LOOBD : FINAL SPK ADV REL TO DRP
BM LBC6C
;... else
BCLR L0037, #3501 ; CLR b0, 1 = SPK RETARD
; {IF ADVANCE CLR RETARD FLG
BRA LBC70
LBC6C: BSET L0037, #3501 ;. SET b0, |IF RETARD, 1 = RETARD
NEGB
LBC70: PSHB

ERCLR L0036, #$80, LBC78 : BR I F NO HEADS UP CONNECTED
;... else

JSR L5806 : DISP SAIF IMIS CONNECTED

B IR I S I b I I I I I b I I I e I b b A b I I S R b I b b I b I I I I

* SPARK OQUT ROUTI NE

*

* EXECUTED EVERY OTHER 1RQ

* ALL MNR LOOP SPARK FUNCTI ONS and Vss

*

*
Rk Sk kR R R A R O O R e O R AR R kI

LBC78: PULA ,
TSX ,
JSR LE33F © 8x16 MILLT
PULX :
PSHB ,
PSHA ,
TSX ;
LDAB L0037 © M NOR LOCP MD WD 1
BCS LBCSE © TO SPK OUT ROUTI NE
: el se

SUBD 0, X

BRA LBCA0

LBC8D: RTS



LBCBE: PULB

LBC90: PSHA

PSHB

LDX #$8129 ;. SPARK LATENCY CORRECTI ON TBL

LDAA L0085 ;. GET RPM 25

CVPA #240 ; 6000 RPM TBL LMI

BLS LBCOD : IF L. T MMX RPM

;... else

LDAA #240 : FORCE 6000 RPM
LBCOD: LDAB #32 ;. START AT 800 RPM

JSR LE3CC : 2D LK UP

TAB : RESULT TO B

PULA

SBA . A- B

TAB

PULA

SBCA #0 ;. ROUND OFF

PSHB

PSHA

TSX

DRP PERI OJ 16

CLRA
CLRB
SUBD LOOB3 : CURRENT MNR LOOP DRP PERI OD
LSRD : DIV BY 16
LSRD
LSRD
LSRD
ORAA #3F0 ;. MASK FOR MsB
ADDD L3FF6 : Time FmMRef to Fire IGNCnt'r
SUBD 0, X
BM LBCD9
ADDD 0, X
STD 0, X
ASLD
LDD LOOB3 : CURRENT MNR LOOP DRP PERI OD
BCC LBCD1
;... else
COVA



LBCD1:

LBCD5:

LBCD9:

LBD20:

SUBD

BRA

SUBD

ADDD
STD

LDD
SUBD
BSR

STD
BSR

BSR

SUBD
STD
BSR

LDD
STD
BSR

PULA
PULB
STD

© ERROR 42 ROUTI NE
" SPK MON EANBLED

C\vPB
BLS

BSET

LDD

#1
0, X
LBCD5
LBCD9
0, X
LBCD9

0, X
0, X

0, X
L3FF6
LBC8D

L3FE8
LBC8D

L3FDC
LBC8D

LOOB9
L3FE6
LBC8D
LOOB9

L3FDC
LBC8D

L3FF6
L0036

#$08
LBD3A

LBD2B

LBD20

LOOD7
LOOD7

$8295
LBD28

L0036, #$40

L3FFC

el se

el se

EST FALL CNT' R
SHORT DELAY

CURRENT EST FALL
SHORT DELAY

EST DVELL, (PULSE W DTH)
SHORT DELAY

DVELL TO CPU, (15.25 nsec/BIT)
LAST EST FALL
SHORT DELAY

DVELL TO CPU, (15.25 nsec/BIT)
EST DVWELL, (EST PULSE W DTH)

EST FALL CNT' R

b3, 1st DRP BIT = 1 I F 1ST DRP NOW
BR I F NOT' 1st DRP

b4 of L0036 = 1 IF IGN ON
BR IF | GN OFF

.... else

ERROR WD 3 MASK, 0111 1111
BIT 5 = CODE 42 EST MONI TCR
BRIF IF ERR 42 NOT ENABLED

M NOR LOCP NMD VWD

el se

GO SET ERR 42A
... else

GET EST FB CNT' R
EST FB CNT' R

4 EST ERR' S, P/ O ERR PARAM EST
IF CNTS GT. 4, GO SET ERR 42A BI T
... else

SET ERROR 42B (b6)

CPU CR



BRA LBD6C ;
LBD28: BSET L0037, #$40 ; BYPASS CHECK ENABLED
LBD2B: LDX L3FEC ; B CNT' R LAST DRP
LDAB L0036 ;

ANDB #SF7 ; CLR 1st DRP BIT
STAB L0036

| NCB
| NCB
STX L3FE4 - B ONT' R START NEXT DVELL
| NCB
LBDSA ML
LDD L3FEC . CPU CR
ORAB  #9$10 . SET b4
BRSET L0033, $04, LBD4D © BR | F EST ENABLED
aR L013B . SPK ADV BLEND MULT
BSET L0039, #$20 - SET BLEND SPK
BSET L0033 #4 © ENABLE EST BIT
LBD4D. BRSET L0039, #2, LBD55 - BRIFININ Stall Saver SPK BYPASS
BRCLR L0001, #$80, LBDGF . NOT EST ERR (42)
LBD55: BCLR L0033, #4 - CLEAR EST ENABLE BIT
ANDB  #$EF
BRCLR L0039, #1, LBD6C - BR | E NOT O,
' SKIP ERR STALL SAVER SPK BYPASS
PSHB
LDAB  $00D7 - EST FB ONT' R
. |F EST TOGGLED, (PAl), >= 2
OWB  $8295 ' 4 EST ERR S, P/O ERR PARAM EST
PULB
BLS LBD6F
BSET L0001, #$8 - SET BAD SHUTDO
BRA LBD6F
LBD6C. BSET  LOO4F, #$20 - SET b5, ERR 42, EST
" ALDL MODE 4, COVMAND
" ANHT/ 4298 P/ N 16134297
© ECM TYPE $8D, ECM P/ N 1227727
© ONT'L WD $0194, b. .
" ECM 8D, ECM P/ N 1227730
LBD6F: BRCLR L0048, #$01, LBD96 © BR IE NOT b0, IN ALDL MODE 4
PSHA
LDAA L0194 - MODE ENABLES, ALDL
BITA #8308 ' b3, 1 = SPK BACK UP CMD ED

BEQ LBDO5



LBD95:

LBD96:

LBD9B:

LBDBA:

LBDCY:

ANDB
BCLR
PULA
PSHA
STD
SEI
JSR

#SEF
L0033, #$04
L3FFC

LE2FF

LOOD7
L0039, #$01

L3FC8
LOOD5

LBDF7

CLEAR BIT 7

CLEAR EST ENABLE BI T

CPU CR

FMD SERI AL BYTE READ

CLEAR & RESTCRE | NTERUPTS

EST FB CNT' R

SET SKIP ERR STALL SAVER SPK BYPASS

PA2 CNT' R, SPK Peri od
CGLD PA2 CNT' R

R Sk kR R R R I O SR S e O R R S b R R R

* END OF SPK QUT

*

Rk b kR R R R I O R R R O R R R S R R SR

Rk b kR R R O R R Rk S O kR AR S R R I

* LOW RPM SPARK

*

Rk Sk kR R R A R O O R e O R AR R kI

" CLEAR VARS
LDD #0

STAA  L400C

LDX HSFFFF

STX L0467

STAA L0057

STAA L0085

STAA L0059

STD L0059

STD L013D

STD LOOFS

BRSET L0001, #$08, LBDBA
STD L0019

STAA  $0114

STAA  $00A5

BRSET  LOOFE, #$04, L BDEF
BSR LBDC7

BRA LBDEF

LDAB  LOO3E

ASLB

RPM 25

RPM 25

RPM 12. 5

RPM 12. 5

filt delta MAP A E

CLR ACCUM Acel | Enr FUEL

BR I F b3, BAD SHUTDOMN

ENG RUN TI ME

IAC Md W #2

Al R MCDE WD



BPL LBDD1

;... else
LDAB $8388 : A/C LRN, 30 STPS
STAB LOO2C : | DLE SPD A/ C ANTI Cl PATE
LBDD1: LDAB $8629 : 160 STP'S I DLE RPM START UP

. POSIT, PARK, (COLD)
STAB L0119 :

JSR LOO1F
LDAA  #255 S LIMT
STAA  $0112 © | AC CNT' L SPEED
LDAA  #$80 . SET b7, AC STATUS OFF
STAA  LOOFD . |AC NODE WD
CLRA
© CK PL/NEUT STATUS
LDAB  LO003B - CPU | NPUT STATUS WD
BITB  #$01 © b0, PK/ NEUT
BEQ LBDEC * BR IF NOT b0
: el se
© bl 1 = MOTOR RESET DONE
b4 1 = OLD PK/NEUT IN NEUT, LAST PID
b5 1 = PID CMD STEP ACTI VE
© b6 1 = START UP DELAY | N WORK
LDAA  #$72 - bl, b4,5 & 6
LBDEC. STAA  LOOFE CTAC MI W #2
RTS
LBDEF: LDAA  LOOEF - TIME OUT AF CNT' R
JSR LESAE
BCLR L0033, #$04 . CLR b2, EST ENABLE BI T
LBDF7:  SEI
JSR LE2FF ; FMD serial byte read
cLl - CLEAR & RESTORE | NTERUPTS
BRCLR L0037, #$80, LBEO6 - BRIF NOT b7. 1 = ENG NE RUNNI NG
JSR LESFA © TO FUEL QUT
JSR LCD6C © TO ASYNC OUT

LBEO6: BRCLR L0038, #$28, LBEOC ; BRIF NOT b3 & b5, MODE WD 2

;... else
BRA LBEGF : EXIT TO ALDL MODE 10 SCl
LBEOC: LDX #$8825 ;| NDEX MESSAGE SCHEDULI NG TABLE <---**

LDAB LOOOO 7 NINCR LP CNTR



LBE11:

LBE39:

LBE49:

ANDB
LDX
BEQ
LDAA
BEQ

BRSET

BSET
STX

LDAB
STAA
STAA
LDAB
STAB
BEQ

LDY

#S1F
0, X
LBEGF
2, X
LBEGF

L0048, #$08, LBE6S

L0048, #$08
L014C

L4008
L400A
LO014B
4, X

LO19D
LBE49

5, X

MASK 0001 1111, PERMT MSG 0 -> 16
ADD MNR LP CNT' R TO PO NTER
CGET ADDRESS FOR TH'S MNR LP NUM

BRIF ADDR IS Z, NO MG AT TH S TI ME
(EXIT TO ALDL MODE 10 sSd)
el se

BRIF Z, NM5G ID NUM
(EXIT TO ALDL MODE 10 sSd)
... else

BRIF b3, XMT I N WORK
... else

SET XMT IN WORK BI T
SAVE DATA TBL PO NTER

CPU TX/ RX STATUS REG, CLR | NTERUPTS

TX DATA, (8192 BAUD SCl) <----*x*x**

SCI DATA CHECK SUM

GET NUM QUTPUT BYTES

8192 MsSG LENGIH

BR | F NO DATA HAS TO BE XFERED FM PROM

... else
GET OQUTPUT BUFFER ADDRESS

; XFER DATA FROM EPROM TO QUTPUT BUFFER

PSHX

LDAB
STAB
SEI

; SET UP 8192 SCI FOR XM T

LDX
BCLR
BSET

LDAA
JSR

oo
<X X

LBE39

#1
LO14A

#$4000
2, X, #$80
$32, #$01

L0032
LFOCO

2, X, #$80

CPU TX/ RX CNT' L REG

b3 TX ENABLE

b0 COUNTER | NTERUPT ENABLE

b7 TX | NTERUPT ENABLE

CGET ADDR FM CALI BATI ON ROM
CET DATA TO XFER

SAVE DATA IN QUTPUT BUFFER
I NCR QUTPUT BUFFER ADDRESS

I NCR ADDRESS | NDEX

DECR BYTE COUNT
BR IF Nz, (TILL DONE)
el se

SET BYT COUNT = 1
SCI DATA BYTE CQUNTER

I NDEX CPU REG S
CLR b7, MAKE PORT b7 AN I NPUT
SET b0, $4032, TX ENAB)

FMD 2 MODE WD
XM T ON SERI AL LINE



LDAA #$89 ; b0, 3, 7
STAA L4007 ; CPU TX/RX CNT' L REG (8192 BAUD SOl )

BRA LBE6F . EXIT TO ALDL MODE 10 SC
LBE6S: BRSET L0048, #$04, LBEGF © BRIF b2, XM SSI ON I N WORK
... else
BSET L0048, #$04 © SET b2, XM SSION IN WORK BI T
EE R b b b b I I I I I I I b I I I b b b b I I I I I I I b b b b b I I S b I b b b b I I I b b b
* ALDL MODE 10 CONTROL ROUTI NE
* {CLEAR ERRCRS)
*
EE R b b b b I I I I I I I I I I I I b b b b I b I I I b I b b b b b I I S b I b b b b I I I b b b
K | F MODE 10
LBEGF: LDAA L0170 - GET CURRENT ALDL MODE NUMVBER
OWPA  #10 © MODE 10
BNE LBESD * BR IF NOT I N MODE 10
: el se
© OK | F SYSTEM ERROR ALRADY CLEARED
BRSET L0038, #$01, LBE9O © BRIF b0, ERR S CLEARED

o
n
®

BSET L0038, #$01

; CLEAR SYSTEM ERRORS

LDD #0 ; CLR ERR W' S
STD L0004 ; ERRW 1 & 2
STD L0006 ; ERRW 3 & 4
STAA L0008 ; ERRW 5
LDD #01 ; RESET ...
STD L0017 ; KA ERR CK SUM TO CLR ED STATE
BRA LBEE2 ; EXIT MODE 4/ MODE 10
LBES8D: BCLR L0038, #$01 ; CLR b0, ERR S CLEARED

MCDE 4 CONTROL, CONTROLLER MCDE

ANHT/ 4298 P/ N 16134297
ECM TYPE $8D, ECM P/ N 1227727

CNT' L WD $0194, b6

LBE9O: BRCLR L0048, #$01, LBEE2 ; BRIF NOT bO, IN ALDL MCDE 4



LBEB2:

LBEBS:

LBECC

LBECF

LBEDF:

LDX
BRCLR

BRSET

BSET

© CLEAR
LDD

STD

STD
STAA

LDD
STD

BRA

#L0194
0, X, #$40, LBEB2

L0048, #$40, LBEB5

L0048, #$40

SYSTEM ERR S

#0

L0004
L0006
L0008

#1
L0017

LBEBS

; NOT SPK BACK UP CMD ED

BCLR

L0048, #$40

; ERR FLG CLR PRI CR LP

BRSET

BRCLR
BRSET

BSET
BSET

BSET

BRA

BCLR
BRCLR
BRSET
BSET

JSR

LOOFE, #$04, LBECF

0, X, #$20, LBECC
L0048, #$20, LBECF

L0048, #$20
LOOFE, #$04

LO02B, #$FF

LBECF

L0048, #$20

0, X, #$10, LBEDF
L0048, #$10, LBEE2
L0048, #$10

LE548

LBEE2

L0048, #$10

el se

ALDL NMD ENABLES

BR | F NOT b6, (SPK BACK UP CMVD ED)
... else

BR IF b6, (ERR FLG CLR PRI OR LP)
... else

SET b6, (ERR FLG CLR PRIOR LP BIT)

K/A ERR CK SUM TO CLR ED STATE

CLR b5, (ERR FLG CLR PRIOR LP BIT)

BR I F b2, | AC RESET I N WORK
(1 AC MODE WD 2)

... else

BR | F NOT b5, (ASKING FOR | AC RESET)

... else

BR I F b5, (IAC RESET CMD ED, PRIOR LP)
el se

SET b5, (1 AC RESET CMD ED, PRIOR LP BIT)
SET b2, 1 AC RESET STARTED

IAC M0 W #2

SET b0->b7, (1 AC CURRENT PCSI TI ON = 255)

CLR b5, (I AC RESET CMD ED, PRIOR LP BIT)
br IF NOT b4, (D SABLE EST)

... else

BR I F b4, (BLM RESET CMD ED, PRI OR LP)
... else

SET b4, (1 AC RESET CMD ED, PRIOR LP BIT)
Go init BLMcells

EXIT TO RD SPD

SET b4, (BLM RESET CMD ED, PRIOR LP BIT)

Rk Sk kR R R R S S SR S e O S R AR R R R

* ROAD_SPD. SRC

*



* DONE EVERY 25 Msec

*
*
khkhkkhkhhkhhhhhdhhhhdhhhdhdhhdhhhhdhhhdhhhhdhhdhdrhddrhdrxdxik

LBEE2: BRSET 0, #$02, LBEE9 ; BRIF bl, EXE 25 Msec ROUTI NE

JwP LBFD6 ; EXIT Vss TOIAC MNCOR LP

© \ss FOR | NSTRUVENT
" PNL DOVIDE INIT

LBEE9:  SEI ; TURN OFF | NTERUPTS

LDAA L0032 ; FMD 2 MODE WD
; SC1 STATUS, 1 = TX ENAB)
ANDA #$0F ; MASK Vss CONFIG BITS, (LOAER NI BBLE)

CK AFR OPT W 3, 0101 0010
; b6, 1 = MAG SPD SENSER | NSTALLED

LDAB  $8018 - AFR OPT WD 3

Bl TB #3540 IF b6, 1 = MAG SPD SENSER | NSTALLED
BNE LBEF7 : BRI F MAG SPD SELECTED
;... else
ORAA #3$10 ;. ELSE SET OPTI CAL SENSOR
LBEF7: ORAA $8014 ; I NST PNL DI VI DER ARG (0d)
STAA L0032 ;. FVMD 2 MODE WD
; SC1 STATUS, 1 = TX ENAB)
CLI : TURN OFF | NTERUPTS

D FF RD SPD PULSES & DI FF B CNTR
; ONTS CALCULATI ON

LDX L3FC2 - B Ctr VALUE

PSHX ;. SAVE TO STACK

BRN LBFO6 ; CPU DELAY, (3 CYQ

LDD L3FEO : GET CUM RD SPD PULSE CNTR VALUE
LBFO6: NOP ;. DELAY

NOP

NOP

NOP

CPX L3FC2 . B Cr, CKIF ANY PULSES

BEQ LBF19 ;| F NOT

;... else

PULX : CLEAN GET OLD VALUE OFF STX

LDX L3FC2 : B Cr, LN NEWB CNT' R VAL

PSHX . NE VAL TO STX

BRN LBF19 :

LDD L3FEO : RD SPD PULSE CNTR
LBF19: PSHB : SAVE PAA CNT' R TO STX

PSHA

SUBD L0085 : CALC DI FF RD SPD PULSES

BNE LBF37 . IFDFF NE O

;. .... else

; NO RD SPD PULSE TH S LOOP



PULX ; CLR DATA OFF STX

PULX ;

LDAA L0084 : RD SPD NO PULSE CNTR

| NCA : I NCR NO PULSE CNTR

CVPA #39 : LIMT Vss CNT'R TO 39

BCS LBF31 : BRIF NOVss IN 1 SEC

;... else

LDD #0 : SET ALL SPD VARS TO 0

STAA L0083 : VSS TABLE | NPUT

STD L0081 :

LDAA #39 : LIMT Vss CNT'R TO 39
LBF31: STAA L0084 : NO Vss PULSE CNT' R

LDAA L0083 : VSS TABLE | NPUT

BRA LBF7B ; TO JWP BRI DGE, ($BFC9)

; RD SPD PULSE HERE THI S LOCOP

LBF37:  PULX ; CGET CNT' R VAL

STX L0085 PA4 OLD VAL
STAB LO08D NEW VAL AS DI FF
PSHB SAVE TO STK

ADDB L0134
STAB L0134

ADD OLD ACCUM DI STANCE
NEW ACCUM DI STANCE

TSX :

LDD 1, X , GET CNT, (3FC3)

SUBD L0087 : SUB OLD VALUE

DEC 0, X . CKIFDFF =1

I NS

PSHB : SAVE CUTTEN DI PP PULT COUNT TO STX

PSHA :

BNE LBF66 ; BRIFNZ (NOAVGOF CNT'S IF > 1
;... else

BRSET L0037, #%$10, LBF58 : BRIF b4, 1 = 1st PASS W Vss PULSE
; el se

BSET L0037, #$10 SET b4, 1 = 1st PASS WVss PULSE

BRA LBF69 ; BY PASS AGV' | NG

; F ONLY 1 PULSE LAST LP AVG LAST 2

LBF58: LDD L0089 ;
LSRD . DIV by 2
PSHB . SAVE AVG TO STX
PSHA
TSX
LDD 2, X . GET CURRENT PULSE CNT
LSRD . DIV by 2
ADDD 0, X . CKIFDFF =1
PULX . CLR OLD DATA FM STX
BRA LBF69 :
LBF66: BCLR L0037, #$10 . CLR b4, 1 = 1st PASS WVss PULSE
LBF69: STD LO08B . SAVE CURRENT Vss COUNT
PULX ; CURRENT Vss COUNT as OLD
STX L0089

PULX ; CGET OLD CNTR VALUE



STX L0087 ; SAVE as OLD CNTR VALUE

LDAA L0084 : RD SPD NO PULSE LP CNTR
CLR L0084 : RD SPD NO PULSE LP CNTR
CVPA #39 ;. CK
BCS LBF7D :
;... else
CLRA A=
LBF7B: BRA LBFC9

LBF7D:  LDAB LO08D ; CGET Vss COUNT

CK AFR OPT W 3, 0101 0010
; b6, 1 = MAG SPD SENSER | NSTALLED

LDAA $8018 ; 0101 0010, AFR OPT WD 3

BITA  #40 : b6
BNE LBF9A  BR IF b6, MAG SENSCR
: el se

; OPTI CAL SENSCR

LDX #461 ; 461 = 1 RD SPD PULSE

DECB
BEQ LBF95 BRIF 1 Vss PULSE

... else
922 = 2 RD SPD PULSE' S

LDX #922
DECB
BEQ LBF95 : BRIF 2 Vss PULSE S
;... else
LDX #1382 : 1382 = 3 RD SPD PULSE' S
LBF95: PSHX : SAVE MUILT CONST
PULA ; CONST TO A Reg
PULB
BRA LBFOE
© MAG SENSOR
LBFOA: LDAA $8015 : PULSE/ M LE RD SPD CONST, 230d
; ARG = 921600/ VAL, (4006 PPM
MJL
LBFOE: LDX LOO8B ;. GET COUNT VALUE
FD Vv
PSHX
PULA
PULB
TSTB
BPL LBFAB ; BR OF LSB L. T. 128, ($80)
;... else
| NCA : ROUND UP
BNE LBFAB : | F NO OVERFLW
; el se

DECA PREVENT OVERFLOW



; FILTER Vss,

LBFAB: i_DX L0081 ;. GET Vss
LDAB $82FB : 99.6% Vss FILTER COEF
JSR LE31C : LAG FI LTER RQUTI NE
STD L0081 : SAVE FI LTERED Vss
© CALC MPH
i_DX #L0081 : FI LTERED Vss
LDAA #205 :
JSR LE33F : MUT 8 * 16
CVPA #47
BCC LBFC7 . BRIF
;... else
ASLD
BCS LBFC7 : BR | F OVERFLOW
; el se
ASLD :
BCC LBFC9 : BR | F NO OVERFLOW
;... else
LBFC7: LDAA #192 : MAX VAL
LBFC9: LDAB $00CA SPD CNTR
CVPB $8271 ; ERR 24, 3 SEC, QUALI FI CATION TI ME
BLS LBFD4 . BRIF ERR 24
;... else
LDAA $8649 : ENAB PIDif Vss > 0.9 MPH
| NCA :
LBFD4: STAA L0083 : SAVE Vss DEFAULT VALUE

R Sk I kR R R R S SR S e O S R AR S R R I

* |AC M NOR LOCP 12.5 Msec ROUTI NE
* PID

R Sk I kR R R G I S O R R R R IR R S S R R

7 TGN OFF or NOT RUNNI NG

LBFD6: BRSET LOOFE, #$04, LBFE2 BR I F b2, MOTOR RESET I N WORK

(1AC MI W #2)

BRSET L0002, #$10, LO031 : sh'lﬁ'ii, SKP | AC MOTCR RESET BI T
BRCLR L0036, #$10, LO031 é Bh'lglizw b4, 1 GN ON
; el se
© | AC RESET & PARK SHUT DN
LBFE2: LDAA  LO02B . CURRENT | AC PCSI TI ON

BRSET LOOFE, #$02, LBFFD BR IF bl, MOTOR CLCSED
(1AC M W #2)

... else

BR I F b2, RESET I N WORK
(1AC M W #2)

... else

SET b2, RESET | N WORK
(1AC M W #2)

BRSET  LOOFE, #$04, LBFF7

BSET LOOFE, #$04



LDAA #255 ; MAX OF - 127 STEPS
STAA L002B ; | AC CURRENT POSI TI ON

LBFF3: LDAA #255

BRA LC005
LBFF7: TSTA : 1S MOTOR CLOSED ORI FI CE
BNE LBFF3 BRIF NZ
el se

SET bl,, MOTOR CLOSED
(1AC M’ Wi #2)

BSET LOOFE, #$02

; SET UP FOR COLD START

LBFFD éUBA $8629 : 160 STP'S IDLE RPM START UP PCS, PARK
NEGA
BPL LC005
LDAA #STF
LC005 STAA L0111 ; REQUESTED MOTOR STEPS
BNE LC016
;... else
BSET L0002, #$10 : SET b4, SKIP MOTOR RESET
: (1 AC MOTOR RESET BIT)
BRSET L0036, #%$10, LCO16 : BRIF b4, 1GN OFF
JSR LBDC7 :
BRA LC031

; GENERAL | AC MOTOCR PARK ROUTI NE

LC016 CLR L0115 ;. TPS FOLLONER DI FF
BCLR LOOFD, #$10 : CLR b4, OLD PK/ NEUT,
: .. LAST PID, 1 = NEUT
JMP LCAF1
LCO1F LDAA LO02B ;| AC CURRENT PGCsSI TI ON
SBA : SUB OFF PARK PCSI T
BCC LC025 : BR I N NO UNDERFLOW
;... else
NEGA ;| NVERT VAL
LC025 BPL LC029 :
LDAA #127 : MMX LIMT
LC029 BCS LC02D
;. .... else
ORAA #3$80 ;. SET b7
LC02D STAA L0111 ;  CURRENT REQUEST MOTOR STEPS
RTS



L0031

LC041:

LC048:

LC054:

LCOS5B:

LC063:

LCO6B:

LC087:

CK I F ENG RUNNI NG

LDAA
BPL

LDAA
STAA

NECB

C\vPB
BLS

STAA

L0037
LCO16

L0097
L0098

L0095

L0097
LC041

$8648
LC048

L0097

;7 CKIF ERR 21 or 22

LDAB
ANDB
BEQ

LDAA
ASLA
STAA

BRSET

L0038
#$24

LC054
$8647
L0097

LOOFE, #$08, LCO5B

LC247

M NOR LP MD WD 1
BR IF ANY BIT SET, BR I F NOT RUNNI NG

TF TPS

TPS Ld val
SAVE QLD I N B Reg
TF TPS

... else
GET ABS VAL OF DI FF TPS

DONT STORE NEWTPS |F DIFF VAL < 1
BRIF

... else

TF TPS

MODE WD 2
CLR b2 & b5

... else

ENAB IF TPS > 1. 2%
MUT * 2

TF TPS

BR I F b3, STARUP DELAY DONE
(1AC M W #2)

... else

TO 50 Msec | AC Pl D ROUTI NE,

BRSET

BRSET

BRCLR

L0037, #$08, LC063
L0039, #$40, LCO8B
LOO3F, #$40, LCO6B
L0045, #$01, LCOA4
L0001, #$40, LCOD?
$003C, #$40, LQOD7
$862D

LO11F
LC087

L0001, #$40
LO03C, #$40
$8666
LCoD4

#$82
LCOBD

BRIF b3, 1 = FAN 1 PID STPS DONE
BE I F b5, FAN 1 OUT REQUESTED

BR IF b5, ALL FAN PID STP'S ADDED
BR I F b0, FAN 2 OUT REQ ED

BR | F b5, BAD SHUTDOWN

BR | F NOT b5,

MULT * 2

CK | E ALL STEPS DONE

... else

SET b6, BAD SHUTDO

SET b6

DI SABLE CLSD LP PID FOR 0 MSEC AFTER
CAOLD ENG SPK

DO 2 EXTEND STEPS



LCO8B:

LCOA4:

LCOBB:
LCOBD:

LCOCO:

LCOCE:

LCOD1:
LCODA4:

LCOD7:

;  ENABLE FAN BUT NO ADDED STEPS | F TPS GI' THRES

LDAA
OVPA
BCC

L0097
$8647
LCOC9

TF TPS
ENAB IF TPS GTI 1.2%
ENABLE FAN CCDE

el se

; ENABLE FAN BUT NO ADDED STEPS | F Vss GI' THRES

LDAA
OVPA
BHI

; ENABLE FAN AND ADD 2 STEPS

LDAA
ASLA
SUBA
BLS

BRA

BSET
BCLR

JwP

BSET
BRA

BSET

; GET FAN COVP TRANSI SI ON DELAY

LDAA
STAA

BCLR
CLR

L0083
$8649
LCOC9

$862B

LO11F
LCOC9

LCOBB
L0097
$8647
LCOCE
L0083
$8649
LCOCE
$862C

LO11F
LCOCE

#02
L0111

LOOFD, #$08
LOOFD, #$10

LC247

L0037, #$08
LCoD1

LOO3F, #$40

$8665
LO11B

LOOFD, #8
LO11F

VSS TABLE | NPUT
PID ENAB | F Vss GI 0.9 MPH
ENABLE FAN CCDE

el se

2 STP'S ADDED FCOR FAN 1

ENABLE FAN CODE

TF TPS
ENAB | F TPS > 1. 2%

... else

VSS TABLE | NPUT
ENAB | F Vss > 0.9 WPH
BRIFMVHGT. 0.9

2 STP'S ADDED FCR FAN 2

REQUEST 2 RETRACT STEPS

SET b3, COWw MODE
CLR b4, TF ACTI VE FLAG

TO I AC PID ROUTINE, (50 Msec)

SET b3, ENABLE FAN #1
TO LD FAN XI SSI TI ON DELAY

SET b6, ENABLE FAN #2

DI SABLE CLSD LP PID FOR 0 MSEC AETER
FAN ON
DI SABLE CLSD LP PI D TWR

START UP DELAY DONE, CLR b3



; | AC THROTTLE FOLLONER CODE

BRCLR LOOFE, #%$20, LCOE4 : BRIF NOT b5, PID CMD I NG A STEP
7 (1AC M1 W #2)
;... else

JMP LC247 : TO 50 Msec | AC Pl D ROUTI NE,

; CKIF INDECEL FUEL C/ O STALL SAVER

LCOE4: LDAA L0097 ; TF TPS

LDAB LOO3E Al R MODE WD
Bl TB #3$10 b4 STALL SAVER
BEQ LCOF8 BR | F NOT b4

el se

LDAB  LOOE? STALL SVR TI MER

BEQ LCOF8 BRIF TIMER Z
... else
DECB DECR STALL SVR Tl MER
STAB LOOE?7 STALL SVR Tl MER
ADDA $85EA ; YIPS ¢/ O STALL SV R (0d)
BCS LC10A BRIF
.... else
LCOF8: BRCLR L0046, #3$02, LC101 BR IF NOT bl, INDECEL F ¢ O
el se

ADDA  $85F1 1. 95% TPS DECEL FUEL C/ O DEFAULT

BCS LC10A BR | F OVERFLOW
.... else
LC101: BRCLR LOO3F, #$80, LC10C BR I F NOT b7, DECEL ENLEAN ACTI VE
el se

ADDA  $85AD 6. 25% TPS DECEL ENLEAN THT FOLLOWER

BCC LCL0C BR | F NO OVERFLOW
LCIOA LDAA  #255 USE K}/:S(QLMT
LClOC LDAB  LOOFD . START UP DELAY DONE
© BYPASS TPS CK |F A/ C BEI NG CONT' ED
CVPA  $8647 . ENAB PID IF TPS > 1.2%
BH LC132 . BRIF

7 CK FOR XI SI TI ON DELAY

LDAA L0098 . TF TPS, (OLD)
CWPA  $8647 . ENAB PID IF TPS > 1.2%
BLS LC120 . BRIF

© TPS JUST CLOSED
" DISABLE CLSD LP PID FOR 0.20 NMSEC

LDAA $8663 : 0.20 MBEC Xl SSI TI ON DELAY
STAA LO11B : DI SABLE CLSD LP PID TMR
LC120: CLRA : 0 TPS VALUE
Bl TB #3$50 ;. b4 & b6, A/C CNT' LED & TF ACTI VE
BNE LC142 ; BRIF b4 & b6, (A C BEI NG CNT' ED)
; el se

7 CK FOR PWR STEER SW ACTI VE BY H PRESSURE



LC132:

LC13B:

LC142:

LC14F:

LC15A:

LC160:

LC170:

PSHB
LDAB
BI TB
PULB
BNE

; PREVENT NO SE MOD I NG A/ C ADJ

TST
BEQ

TBA
LDAB
Bl TB
BEQ
BCC

LDAA

LDAB
STAB

LDAB

STAB

LOO3B
#$08

LC142

L0115
LC197

$865D

LC13B
#255
$865E

LC142

LOO3B
#$08
LC160

$866F
LC14F

#255

LOOFD
LC15A

$8670
LC15A
#255
#340
#LOOFE
LC18B

LOOFD
LC185

LO02C
$8389
LC170

$838A
LC17B

$8388
LO02C

LOO3E
#3$40
LOO3E

CPU | NPUT STATUS WD
b3, H PWR STEER PRESS

BR I F b3,
el se

TPS FOLLOAER DI FF

BR I F TF NOT DONE

... else

150% f ol | oner sl ope gain

I F NO OVERFLOW
... else
LIMT TO 255

40 steps max in drive
el se

CPU | NPUT STATUS WD
b3, H PWR STEER PRESS

... else
PWR STEER ANTCI PATE STEP, 0 STP'S

... else
LIMT

PWR STEER ANTCI PATE STEPS | F
ACON 0 STP'S
If no overfl ow
el se
Limt

SET b6, START UP DELAY I N WORK
IAC M0 W #2

| DLE SPD A/ C ANTI Cl PATE
MAX A/ C LRN, 32 STEPS

20 STP'S ADDED TO WARK PK | F A/ C ON

... else
A/ C LRN, 30 STPS
| DLE SPD A/ C ANTI Cl PATE

Al R MCDE WD
Bit 6
Al R MCDE WD



LC17B:

LC185:

LC18B:

LC197:

LC199:

LC1AA:

LC1B9:

LC1Cs:

LDAB

BCC

LDAA

BI TB

LOOFD
LO02C
LC18B

#$00FF
LC18B

#340
LC18B

#$0020
LOOFD

LOOFE
LC199

$865F
LC1B9

LC1FA

© ADJ OVER COWP
" ERR IN DRI VE ONLY

LK UP

IAC MANUAL T.F

© OFFSET vs MPH

#$86B2
LE3DO

LC1B9
#255

LOOFD
#$10

L0115
LC1C8
LC1DB

#ETF
LC1DB

LC1CC

| DLE SPD A/ C ANTI Cl PATE

el se

el se

IAC M0 W #2

.996, (Neut steps/Drive steps)

VSS TABLE | NPUT
ENAB | F Vss > 0.9 MPH

el se

el se

IAC MANUAL T.F. OFFSET vs MPH
2D LOOX UP, NO OFF SET

If no overfl ow
... else
El se use 255

I AC MODE WD
BIT 4, OLD PK/ NEUT, LAST PID
TPS FOLLOAER Dl FF

el se



LC1CC

LC1D8:

LC1DB:

LC1EE:

LC1FA:

STAA
ASLA

ANDB

#L0081

#$0003
LC1D8

$8663
LO11B

#$80

L0111
LC1EE

LC245

LOO3B
#$08
LC1FA

#$00BE

(COLD AND START UP)

BGN OPEN LOCP
START UP CNT' L

... else
DI SABLE CLSD LP

Pl
DI SABLE CLSD LP PI

OO

FOR 0. 20 MSEC AFTER
TVR

REQUEST MOTCR STEPS

el se

el se

I AC CURRENT PCSI TI ON
MAX STEP MOTOR POSI T POSSABLE
WORST CASE VALUE, ( FRM ORI FI CE)

.... else

1110 1111, CLR BIT 4

1010 1111, CLR BITS 4 & 6
... else

CPU | NPUT STATUS WD

b3, H PWR STEER PRESS

el se

OPEN LOCP | AC

ANHT/ 4298 P/ N 16134297

ECM 8D, ECM P/ N 1227730

" EOM TYPE $8D, ECM P/ N 1227727

BRCLR

L0048, #$01, LC210

7 CK ALDL MD 4 CNT'L W' S
= | AC OPN/ CLSD LP CNT' L ENABLED

; L0194, bl 1

BR IF NOT IN ALDL MODE 4
el se



LC210:

LC229:

LC233:

LC241:

LC242:
LC245:

LDAA
Bl TA
BEQ

LDAA

Bl TA
BNE

BI TB
BNE

LDAA
BNE

LDAA
Bl TB
BEQ

L0195, b1l

L0194
#$02
LC210

$0195
#SFB
#$02
LC245

7 CHK RPM G T. FLAG

#L0002
#L0002
LC242

CNT' L WD
bl

BR | F NOT bl
... else
CNT' L WD
CLR b2

bl

BRIF bl

... else
set b2

b2

BR IF b2

... else

VSS TABLE | NPUT

... else

TF TPS

ENAB IF TPS > 1. 2%

el se

| AC CNT' L SPEED
1000 RPM I AC CMD SPD COPN LP OFFSET

el se

RPM 12. 5

EXIT W SAVE

el se

b2

DI SABLE CLSD LP PID FOR 0 MSEC AFTER
CPEN LOOP DI SABLE
DI SABLE CLSD LP PI D TWR

REQUEST MOTCR STEPS
I AC STATUS

R Sk kR R R R I R S SR S S R R S R S



LC247:

LC250:

LC269:

LC270:

LC27E:

* | AC PID ROUTI NE, (50 Msec)

*
*

khkhkkhkhhkhhhhhdhhhhdhhhdhdhhdhhhhdhhhdhhhhdhhdhdrhddrhdrxdxik

LDAA L0000 : NINOR LP CNTR
ANDA #307
BEQ LC250
; el se
JMP LC4AF6
PSHX
PSHX
PSHX
PSHX
TSY
BCLR LOOFE, #$20 : CLR b5, PID CVMD STEP ACTI VE
7 (1AC M W #2)
LDAA LOO5D : FLT COOLANT TEMP
LDX #$8632 : | AC CMD SPEED vs COOL TABLE
JSR LE3DO ; 2D LOOX UP, NO OFF SET
TAB
BRCLR LOOFE, #$80, LC269 : BRIF NOT b7, PK/NEUT, 1 = NEUT
7 (1AC M1 W #2)
;... else
ADDB $862E : 100 RPM ADDED | F I N PK/ NEUT
BRSET LOOFD, #$80, LC270 . BR IF AC STATUS OFF
ADDB $8630 : 12.5 RPM ADDED | F A/ C ON
BRCLR LOO3A, #8, LC27E : HOT RE- STRART REATRD OFF
LDAA L0063 TNV MAT
LDX #$8673 ;. HOT RESTART CMD SPEED vs NMAT TBL
JSR LE3DO ; 2d LOOX UP, NO OFF SET
ABA
TAB
ADDB LO1B5 : DI FF DESI RED RPM FOR LOW BATTERY

ANHT/ 4298 P/ N 16134297
ECM TYPE $8D, ECM P/ N 1227727

CNT' L WD $0198, b0
CNT' L WD $0198, bl
CNT' L WD $0199, NEW I AC VALUE

ECM 8D, ECM P/ N 1227730

BRCLR L0048, #%$01, LC293 : BRIF NOT IN ALDL MCDE 4

LDAA L0198 : CNT'L WD.. , bO

BI TA #301 : b0,

BEQ LC293 : BR IF NOT b0, MDD I NG
;... elsec

BI TA #302 ; bl

BEQ LC293 : BRIF NOT bl, MDD ING

el se



LC293:

LC29D:

LC2CB:

LC2D5:

LC2DB:

LC2DE:

LDAB
STD

LDAB
SUBD
BSR
STAB
TBA
BPL
NEGA
STAA
BLS

CLRA

LDAA
BEQ
STAA
LDAA
BLS

CLRA

LOOFD, #$02

#$8628
LO10F

L0059

LC311

LO10F
0,Y

L0059
4,Y

$0112
4,Y
LC311
4,Y

LC2CB

2, Y
$1D, X
LC2D5

LC2DB

LO116
LC2DE
LO116
2, Y

$8646
LC2E9

LC2EF

GET NEW I AC VAL, (RPM or STEPS)

... else
SET MOTOR RESET STARTED BI T

0.188 CCEF RPM 12.5 FILTER
RPM

RPM 12. 5

RPM

RPM 12. 5

| AC CNT' ; L SPEED

el se

el se

DEAD BAND TWVR
BUVMP UP TMR
BRIF Z

... else
DEAD BAND TWVR

COVAND SPEED DEAD BAND TLL



LC2E9: LDAA L0117 . RPM ERR TMR
| NCA
BEQ LC2F2
;... else
LC2EF: STAA L0117 . RPM ERR TMR
LC2F2: LDAA LO11B : DI SABLE CLSD LP PID TMR
BEQ LC2FB
;... else
DECA : DECR TWMR
STAA LO11B : DI SABLE CLSD LP PID TMR

LC2FB: LDAA L0097
CVPA $1F, X
BCC LC307

: TF TPS T/ F Ld Axi es Var

;... else
LDAA L0083 : VSS TABLE | NPUT

CVPA $21, X

BLS LC321
;... else
LC307: LDAA LOOFD c TAC Ont'l Word
ANDA #SFE ;. CLR bO

STAA LOOFD [AC Cnt' |l Word

TBA
JMP LC391
LC311: ASLD . MLT * 2
BCC LC31A : | F NO OVERFLOW
;... else
| NCA
BEQ LC31F . BRIF Z
;... else
CLRB
BRA LC31F
LC31A: TSTA
BEQ LC31F . BRIF Z
;... else
LDAB #256
LC31F: RORB
RTS
LC321: lI'ST L0083 : VSS TABLE | NPUT
BNE LC382
;. .... else
LDAA LO11B : DI SABLE CLSD LP PID TMR
BNE LC390
PSHB
LDAA LOOFE : TAC Md W1 #2
BPL LC339
;... else
BI TA #3$10 ;. b4,
BNE LC34A . BRIF b4



LC339:

LC341:

LC34A:

LC37A:

LC37E:

LC381:

LC382:

CLRB
BRA
Bl TA

BEQ

LDAB

STAB

CLR

STAA

BRA

DECA
BNE

I NCA
STAA

PULB
LDAA
Bl TA
BEQ

Bl TA
BNE

#$10
LC341
#$10
LC34A

$3C, X
#SEF

LO11B
LO116
L0117
LOOFE
LC381
L0117
$838C
LC381
LOOFE
LC381
LOOS3A, #8, LC381
$0000
#$30
LC381
L0119
L0120
LC381
LC37A

LO11D
LC37E

LO11D

LC37E

LC37E

L0119

LOOFD
#$04
LC394

#$18
LC390

el se

b4, OLD PK/ NEUT I N NEUT, LAST PID

b4
BR | F NOT b4
el se

DI SABLE CLSD LP PID TWMR
... else

DEAD BAND TWVR

RPM ERR TMR

IAC M0 W #2

... else

RPM ERR TMR

.04 Msec M N RPM ERR
... else

IAC M0 W #2

.... else

BR | F HOT RE- STRART REATRD ON
Nl NOR LP CNTR

BR IF NOT LP # $30
el se

el se

INIT | AC WARM PARK PCSI T

... else
INIT | AC WARM PARK PCSI T

el se

| AC MDE WD
b2, MOTOR RESET WORKI NG

... else
b3 & b4

el se



BRCLR  LO03B, #$08, LC3D2 . BRIF NOT b3, H PWR STEER PRESS
. (CPU | NPUT STATUS WD)

;... else
LC390: TBA
LC391: TSTA
BPL LC3C0
LC394: CLR L0116 : DEAD BAND TWR
LDAB L0083 : VSS TABLE | NPUT
BEQ LC3BD
;... else
LDAB $0120
BLE LC3BD
;... else
LDAA $0000 : NINOR LP CNTR
ANDA #$18 ;. MASK 0001 1000
CVPA #$18
BNE LC3BD . BRIF b3 & b4
;... else
LDAA LOOFD : 1AC MODE WD
BI TA #8 : B3 1 = START UP DELAY DONE
BNE LC3BD
;... else
ANDA #SEF : CLEAR b4
STAA LOOFD : 1|AC MODE WD
LDAB #129
STAB L0111 ; REQUEST MOTOR STEPS
: SET PID CVD STEP ACTI VE
LDAA LOOFE . TAC Md W #2
ORAA #3$20 : SET b5, PID CVMD STEP ACTI VE
STAA LOOFE . TAC Md W #2
LC3BD: JMP LCAED
LC3C0: LDAB $49, X
BEQ LC3C8
;... else
LDAB L0083 : VSS TABLE | NPUT
BNE LC394
;. .... else
LC3C8: CWPA $22, X
BLS LC394
LDAA LOOFD : 1|AC MODE WD
ANDA #3E7 : CLR b3 & b4
STAA LOOFD : 1AC MODE WD
LC3D2: LDAA LOOFE o TAC Md W1 #2
BM LC3D7 . BRIF
;... else
I NX

LC3D7: LDAA $1B, X
STAA 5, Y
LDAA $2E, X
LDAB $2C, X
STD 6,Y



LDAB 4,Y
LDX #$8628 ; I DLE Al R CONTROL CONSTANTS &
; TABLES FOR PID F. B.

LDAA 2, Y
CMVPA 5Y
BLS LC431
LC3F1: TSTB
BM LC419
LDAA $23, X
TST 4. Y
BM LC4A22
PSHA
LDAA 2, Y
CMPA $8653 : 50 RPM M n UNDER SPD ERROR
: TO ENABLE H PROP & DERIV
; GAIN ADDI TIONS, (RPM 12.5)
PULA
BLS LC4A22
CVPB $25, X
BLS LCA22
ADDA $26, X
BCC LCA22
;... else
PSHB
MJL
ADCA #300
PULB
ABA
BPL LCA25
LDAA H#STF
BRA LCA25
LC419: LDAA $24, X
NEGB
MJL
ADCA #0 ;. ROUND OFF
NEGA
BRA LCA25
LC422: MJIL
ADCA #0 ;. ROUND OFF
LC425: TAB ;
CLRA :
TSTB ;
BPL LCA2B ;
; el se
COVA :
LC42B: ADDD 0,Y ;
STD 0,Y ;
LC431: CPX #$862C ;. 2 STP'S ADDED FOR FAN 2
BEQ LC44A ;
;... else
LDX #$862C ; STP'S ADDED FOR FAN 2
LDAB LO10F ;. RPM
TBA ;
BPL LC440 ;

el se



LC440:

LAA4A:

LCAS3:

LCASD:

LAGC

LATY:

LCA8F:

LCA97:

LAAL:

LDD

JSR

STAB
BPL

NECB
TBA

BPL

LDAB

TST
BPL

LDAB

MJUL
ASLD

BPL
NEGA
ADDA
BVC

LDAA

NEGA

STAA

$03,Y
$3F, X
LC3F1
0,Y

LC311

0,Y
LCAS3

LOOFE
LCAS5D

$2C, X
#0

$35, X
LC46C

L0113

L0113
LGAAL

#STF
LGAAL

4,y

el se

el se

IAC M Wi #2
BRIF
el se

Round of f

el se

el se

el se

IAC M0 W #2
BRIF
el se

el ; se

e;l se

el se



LAAA:

LAAE:

LCABF:

LGADL:

LADD:

LAAEY:
LAEA:
LAED:

LCAFL:

LCAF6

NEGA
ORAB
STAB
ASLB
BEQ

PI D CVD STEP ACTI VE

LDAB

L0113
LCAAA

$35, X
LAAEA
$34, X

#$00
6,Y

$35, X

#0
LCABF

#127

ro0
<<=

co
R<
=

#$80
L0111

LADD

LOOFE
#$20
LOOFE

L0113
LCAED

L0113
LCAED

L0113
L0111

el se

el se

Round of f

el se

el se

b7

REQUEST MOTCR STEPS

el se

IAC Md W #2

SET b5, PID CVD STEP ACTI VE
IAC Md W #2

el se

REQUEST MOTCR STEPS

RPM 12. 5
RPM

EXIT TO MIR LP

hkhkhkkhkhhhdhkhhhdhhhhdhhhhdhhhdhdhhhdhddrhdhrdhhdhhdhdhhdhdrhddrdrdrrdxdk
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* A'r Fuel 12.5 Msec LOOP, $8D ECM

*

*

EE R I S Sk kS I R R S ok S I S R Rk Sk S bk S R S ke S

LC4F9: LDX LOOB1 ; lgn OFf tnr
BRCLR L0036, #$10, LC545 . BRIF IGN ON
CPX #3$08
BCS LC548
el se

CLR ALL Non Vol MD WD 1 BITS
CLR ALL EST MD BI TS
EXCEPT FAILED TH'S TEST BIT, (BS)

BCLR L0001, #$FF
BCLR L0002, #$EF

BCLR L0003, #$FF ; CLR ALL NV MD WD 2
CLR LOOD1 7 VATS ERR CNT' R
CPX $8012 ; SEC, IF IGN OFF THIS TI ME TURN CFF ECM
© (3.2 SEQ
BCS LC529
7 .... else
LDAA L0083 7 VSS TABLE | NPUT
BNE LC526
7 .... else
BRCLR L0038, #$C0, LC51F ; BRIF NOT b6 & b7,
; H BAT, SH FT LI GHT ON
BRA LC526 7 QO WAIT FOR SW I NT
LC51F:  LDAA #$30 ; Set A/D Ch for MAP read, (ch 3)
JSR LFOD2 ; Go read A/D
STAA LOO2E ; Non Vol A/ D BARO

WAI T HERE FOR | NTERUPT
SW VECTOR TO $6000

LC526:  SW ;  SOFTWARE | NTERUPT

BRA LC526 ; LOOP HERE
LC529: INX
STX LOOB1 ; lgn OFf tnr
CLRA ; CLR ENG RUNNI NG TI MER
CLRB
STD L0019 ; SAVE Eng run tine
LDAA L0037 ; M NOR LOOP MD WD 1
BPL LC537
; ... else
JSR LE548 ; G init BLMcells
LC537: BCLR L0037, #$80 ; CLR B7, ENG RUNNING BI T
CLR LO1A4 ; I NJECTS SI NCE START
CLR L0148 ; SMALL REF PERI OD CNTR FOR ENG WARM UP
BCLR L0047, #$05 ; CLR b0 & b2
; bO 1 IN SINGLE FI RE MODE

;o b2 1 DELI VER 0 FUEL, SINGE FI RE



LC545:
LC548:

LC54B:

LC568:

LC570:

LC587:

LC58C:

LC595:

LDAA
STAA

STAB

BRCLR

LDAA

SUBA

BRCLR

CVPA

BHI

BRA

CVPA

BLS

BCLR

LDAB
STAB

LDAA
STAA

BRCLR

#SFFFF
LOOB1
L0038
#$DF
L0037, #$80, LC568
$8249
#02
LC570
L0094
$8265
LC570
LO04D, #2

#$20
LC570

$83E5
L0099
LOO9A
L0038
LOO4A, #1, LC595
L0095
L0096
LC595

LOO3B, #$04, LC587

$8311
LC58C
LC595
$8312
LC595
LOO4A, #$01

$8313
L0144

L0095
L0096

L0037, #$80, LC5A0

lgn Of tnr

MODE WD 2
CLR b5, IN ALDL MCDE

BR I F NOT b7, ENG NE RUNNI NG
... else

ERROR WD 5 MASK, (0000 0000b)
CK BIT 1, (CODE 22 LO TPS)

el se
IF TPS A/D > = 12 DI SABLE ERR 22
el se

SET 22, TPS LONBIT
SET b5

19% TPS | S LOW TPS
SAVE LOWN TPS THRESH

MODE WD 2
BR | F TCC UNLOCKED
TPS Ld val
BRIF
.... else
BR IF NOT b2, IN 4th GEAR
(CPU I NPUT STATUS WD)
el se

UNLOCK TCC | E DI FE 9%TPS GT 2. 3%
GT. IN12.5 Msec

UNLOCK TCC I|F %PS G T 3. 5%

CLR b0, TCC LOCKED

DI FF TPS UNLOCK TI ME (12 SEC S)
TCC LOCK TI MER

TPS Ld val
12.5 Msec OLD TPS Ld val

BR I F NOT b7, ENG NE NOT' RUNNI NG
TO CRANK FUEL ROUTI NE

TO | DLE TEST



Rk Ik kR R R A R R S Rk S b R R R
* CRANK FUEL RQUTI NE
*

khkhkkhkhhkhhhhhdhhhhdhhhdhdhhdhhhhdhhhdhhhhdhhdhdrhddrhdrxdxik

LC5A0: LDAA LOO5D : FLT COOLANT TEMP
BRCLR L0046, #$80, LC5A8 : BRI F NOT b7
: B7 1 = USE MAT FOR FUEL CALC
;... else
LDAA L0063 . TNV A/ D MAT
LC5A8: CWVPA #208 : 1l16¢
BLS LC5AE . IF MAT L.T. 92 DEG C
; el se

LDAA #208 ; 116¢
LCSAE:  LDX #$83AF ; CRANK FUEL PWvs COOLANT TABLE
JSR LE3DO ; 2D LOOX UP, NO OFF SET
LDX #$83AD ; CRANK PWvs COOLANT TEMP SCALAR
JSR LE33F ; 8 x 16 MULT
PSHB
PSHA
JSR LE604 ; DO SCALED BARO FOR TBL LK UP' S

LDX #$83DF ;. CRANK FUEL PW MULT vs BARO TABLE
JSR LE3CC : 2D LK UP
TSX
JSR LE33F ;8 x 16 MULT
PULX
ASLD
BCS LC5E2
;. .... else
PSHB
PSHA
LDAA L0095 ;. TPS Ld val
LDX #$83BD ;. CRANK FUEL PW MULT vs TPS
JSR LE3CS : 2D LK UP W LI NE COUNT
TSX
JSR LE33F ;8 x 16 MULT
PULX
ASLD
BCS LC5E2
;. .... else
ASLD
BCC LC5E5
;... else
LC5E2: LDD #SFFFF
LC5E5S
STD LOOE2 : Base Pul se width

JwP LCCD8



LC5EA:

LCSFE:

LC62B:

© | DLE TEST
" TYCE 8D ECM

BCLR LOO3E, #$04
LDAB L0095
C\vPB $8494
BHI LCSFE
LDAB L0083
C\vPB $8495
BHI LCSFE

BSET LOO3E, #$04

BRSET L0046, #$02, LC656
LDAA LOOAB
SUBA L0095
BCS LC656
CVPA $85A6
BLS LC656
LDAA LOOAD
SUBA LOO74
BCS LC656
CVPA $85A7
BLS LC656

LK UP Dff enlean term
; mult vs Diff MAP, (A/ D)

LDX #$85BF
JSR LE3DO
LDAB LOOAF
LDX #$85AE
ABX

LDAB 0, X
ABA

BCC LC62B
LDAA #255

© LK UP DI FF ENLEAN
" TERM MULT VS OOOL

TAB

LDAA LOO5D
LDX #$85D0
JSR LE3DO
MJUL

ASLD

BCS LC63B

Al R MCDE WD
TPS Ld val
2.3% TPS MAX FOR | DLE

... else
VSS TABLE | NPUT
MAX SPD FOR | DLE, 15 WMPH

... else
Al R MODE WD

BR IF bl
Bl 1 = DECEL FUEL C/ O ENABLED
el se

TPS Ld val

.... else
0. 4% TPS

RAW MAP

.... else
DI FF A/ D MAP VALUE

DI FF ENLEAN TERM MULT vs Di ff MNAP,
2D LOOX UP, NO OFF SET

DECEL ENLEAN I NJ CNT' R
D FF ENLEAN FACTOR N vs
INJ'S I N DECELL LEAN

NUM OF

el se

FLT COOLANT TEMP
D FF ENLEAN TERM MULT VS COOL TBL
2D LOOX UP, NO OFF SET

(AD



;. .... else

ASLD
BCC LC63D
;... else
LC63B: LDAA #$00FF
LC63D: BRCLR LOO4A, #1, LC647 : Br if TCC not | ocked
LDAB $85A9 : 0.50 DECEL MULT |IF TCC LOCKED
MJL
ADCA #300
LC647: COVA
BSET LOO3F, #$80 : SET DECEL ENLEAN ACTIVE BIT
CLR $00A3
BCLR L0045, #$10 : CLR USE LO ORDER N BBLE OF
: FUEL LIMT TBL BIT
BCLR LOO3E, #%$01 : Al R MCDE WD
BRA LC65B
LC656: BCLR LOO3F, #$80 : DECEL ENLEAN ACTIVE BIT
LDAA #255 : MAX VAL
LC65B: STAA LOOBO
LDAA L0074 ;. RAW VAP
LDAB $85A8 ; 0.023 COEF FOR MAP FI LTER
LDX LOOAD
JSR LE31C : LAG FI LTER RQUTI NE
STD LOOAD
LDAA L0095 ;. TPS Ld val
LDAB $85AA : 0.027 CCEF 12.5 MBEC FI LTER
LDX LOOAB
JSR LE31C : LAG FI LTER RQUTI NE
STD LOOAB

LDAA LOO5D : FLT COOLANT TEMP
CVPA $85E8 0.38 SEC STALL SV R TPS FOLLOW TI ME
BCS LC6FA BRIF ...

el se

BR | F b0, PK/ NEUT
(CPU | NPUT STATUS \VID)

BRSET  LOO03B, #$01, LC6FA

.. else
BRSET L0047, #$10, LOGSB BR IF b4 VSS FAIL
el se
© CK Vss QUAL
LDAA L0081  MPH 1
OWPA  $85E9 © 15 MPH M N SPD FOR ¢/ O
BLS LOBFA * BRIF Vss G T. THRESH
:.... else
LO68B: LDAA L0038 . MODE WD 2

ANDA #$24
BNE LC6AA

CLR ALL EXCEPT b2 & b6

;. .... else



LC699:

LCOAG:

LCOAA:

LC6BC:

LC6C6:

LCoDA4:

LCOE4:

; LK UP DECELL FUEL CUT OFF
; TPS THRESH vs RPM

LDAA L0085 : RPM 25
CVPA #144 : 3600 RPM
BLS LC699
;... else
LDAA #144 : USE 3600 RPM
LDX #$85F5 ; DECELL FUEL CUT OFF
;. TPS THRESH vs RPM
JSR LE3DO ; 2D LOOX UP, NO OFF SET
BRCLR L0046, #$02, LC6A6 : BR IF NOT bl
: Bl 1 = DECEL FUEL C/ O ENABLED
;... else
ADDA $85F4
CVPA L0095 ;. TPS Ld val
BCS LC6FA
;. .... else
LDAA LOO5C ; OLD RPM (FOR DI FF RPM
SUBA L0059 . RPM 12.5
BCS LC6BC
;. .... else
CVPA $85E5 : 50 RPM MAX INCR TO REMAIN IN T/ G,
; (12.5 | NTERVAL)
BCS LC6BC
;. .... else
LDAA #3SFF
STAA LO13B : SPK ADV BLEND MULT
BRA LC6FA
LDAB $85E3 ; | F Kpa < 20, ENABLE T/ O (Il ow hyst)
BRCLR L0046, #$02, LC6C6 : BRIF NOT bl
: Bl 1 = DECEL FUEL C/ O ENABLED
;. .... else
LDAB $85E4 ; | F Kpa < 28, STAY IN O (upper Hyst)
C\vPB L0079 ; MAP for Spd/Dens calc
BCS LCG6FA
;. .... else
LDAB $85E1 ; | F RPM > 1400, ENABLE C/ O (upper hyst)
BRCLR L0046, #2, LC6D4 : BR IF DECEL FUEL C/ O NOT ENABLED
;... else
LDAB $85E2 ; |F RPM > 1100 STAY IN C O (low hyst)
CVPB L0085 : RPM 25
BCC LCG6FA
;... else
LDAB LOOF7
BNE LC6F7 . BRIF NZ
;. .... else
BRSET L0056, #$02, LC6E4 : BR IF DECEL FUEL C/ O ENABLED
LDX LO09B ;. STALL SAVER TI MER
BNE LCG6FA . BRIF NZ
;. .... else
BSET L0046, #3$02 : SET bl

: Bl 1 = DECEL FUEL C/ O ENABLED
;... else



LDAA $85F2 ; SA BLEND VAL IF IN DECEL FUEL T/ O

STAA LO13B : SPK ADV BLEND MULT
BCLR LOO3E, #%$10 ;. AlR MCDE WD
LDX $85EF i __ SEC M N BETWEEN CONSEC DECEL C/O s
STX LO09B ;. STALL SAVER TI MER
BRA LC72E : Q0 CALC D FF MAP FOR ACCEL
LC6F7: DECB
BRA LC6FD
LC6FA: LDAB $85E7 ; 0.25 SEC J O QUAL TI M FOR ENABLE
LC6FD: STAB LOOF7
BCLR L0046, #3$02 : CLR b1,
: Bl 1 = DECEL FUEL C/ O ENABLED
LDAA LOO3E ;. AlR MCDE WD
LDX LO09B ;. STALL SAVER TI MER
BNE LC70E
;. .... else
ANDA #SEF
STAA LOO3E : Al R MCDE WD
BRA LC72E : QO CALC D FF MAP FOR ACCEL
LC70E: DEX : DEC STALL SAVER Tl MER
STX LO09B SAVE NEW STALL SAVER TI ME

LDAB LOO5C QLD RPM (FOR D FF RPM

SUBB L0059 RPM 12.5
BCS LC72E GO CALC DI FF MAP FOR ACCEL
el se

OWB  $85E6 87.5 RPM FOR STALL SAVER

BCS LC72E GO CALC DI FF MAP FOR ACCEL
.... else
BITA  #$10 ba
BNE LC72E BR | F NOT b4,
GO CALC DI FF MAP FOR ACCEL
.... else
ORAA  #$10 SET b4
STAA  LOO3E Al R MCDE WD
LDAA  $85EE . 2999
STAA  LO09D : PULSE ONT' R
LDAA  $85EB - 0.38 SEC STALL SV' R TPS FOLLOW TI ME
STAA  LOOE7 © STALL SVR TI MER
© CALC DI FF MAP, ACCEL
LC72E: BCLR  LOO3E, #$20 - CLR b5, AR MODE WD
LDAA L0071 - NORM LI ZED LOAD MAP VAL
SUBA  LOOA6 ;
BEQ LC798
... else

STAA LOOA9 ; SAVE DI FF MAP



LC741:

LC763:

LC76D:

LC776:

LK UP DI FF MAP vs %PS for Acell

(APROX 3 Kpa, O - 5094PS)

LDAA L0095

CVPA #128

BCS LC741

LDAA #128

LSRA

PSHA

LDX #$859A

JSR LE3DO

BRCLR  LOO3E, #4, LC763

; CALC ACELL RPM (CURRENT - QLD)

LDAB

L0059
SUBB  L013D

BOC LC763

NEGB

OWPB  $857E

BCS LC763

BSET  LOO3E, #$20

LDAB  $857F

MUL

ADCA  #0

TAB

LDAA  LOOA9

SBA

BOC LC76D

I NS

CLRA

BRA LC792

BSET L0045, #$08

LK UP MAP Acell Enr vs
" vs DIFF MAP ABOVE M N
OWPA  #160

BLS LC776

LDAA  #160

LSRA

LDX #$8580

JSR LE3D0

LDAB  LOOAA

MUL

ASLD

BCS LC796

TPS Ld val
CK FOR 50%
BR IF LT 50%
.... else
USE 50%

DIV by 2
SAVE TO STX

(TBL MAX LMT)

DI FF MAP for Acell
2D LOOX UP, NO OFF SET

AIR MODE WO, BR I F NOT b2

RPM 12. 5
SUB OFF OLD RPM
BR | F ACCEL

el se

75 RPM NEG DECELL RPM THRESH
FOR USI NG L857F

BR | F NEG DECELL RPM GI' 75 RPM
.... else

AlR MODE WD, SET b5

L859A THRESH MULT ON DECEL RPM
round of f

THRESH MULT TO B Reg
DI FF MAP ACCEL VAL
SUB OFF LK ED UP THRESH
BR I F MAP ACCEL ENRI CH OK TO DG,
(SET FLG
el se

CLR Acel |
AND EXI T

Enr MAP COOL TRI M FACTOR

SET MAP ACCEL ENRI CH FLAG

50kpa, (MAT TBL LU LMI)
BR IF LT 50 Kpa

... else
USE 50kpa,
DV BY 2
MAP ACEL ENRI CH FACTOR
2d LK UP, NO OFF SET

(MAT TBL LU VAL)

Acel | Enr MAP COOL TRI M FACTOR

BR | F OVERFLOW

Enri ch Enabl e TBL



LC792:

LC796:
LC798:

LC7A3:

TAB
LK UP MAP Acel |
" vs TPS LOAD
PULA

LDX #$859F
JSR LE3D0
MUL

ASLD

BCS LC796
ASLD

BCS LC796

Enr

FACTOR MULT

; BR HERE | F ACCEL ENR BYPASED

LDAA
STAA
BNE

LDX
BNE

BCLR

LOOAS
LC798

#255
LOOAS
LC7A3

LOOF8
LC7A3

L0045, #$0E

RESULT OF 02 COWP

© READ 02 A/D FOR

LDAA  LOOSE
STAA  LOOEA
LDAA  #$20
JSR LFOD2

* FILTER 02
LDX LOOSE
LDAB  $83F1
JSR LE31C
STD LOOSE

.... else
RESULT TO B Reg FOR MULT LATER

MAP Acel | Enr FACTOR MULT vs TPS LQAD
2D LOOX UP, NO OFF SET

APPLY FACTOR

Mult * 2

BR | F OVERFLOW

.... else

MUT * 2

BR | F OVERFLOW
el se

Acell Enr MAP COOL TRI M FACTOR
BR | F NO OVER FLOW

... else

MAX LMI

Acell Enr MAP COOL TRI M FACTOR
BRIF NZ

.... else

ACCUM Acel | Enr FUEL

... else
CLR bl, 2 & 3, accel enrich

Bl 1 = MAP ACCEL ENRI CH DONE 1ST TI ME
B2 1 = INJ I N LAST 6.25 Msec
B3 1 = MAP ACCEL ENRI CH ON

M\R LP FI LTERED A/ D 02
12.5 Msec QLD FILT 02

SEL 02, A/D CH 2
GO GEWI A/ D RESULT

M\R LP FI LTERED A/ D 02
0.937, 12.5 MSEC FI LTER CCEFF
LAG FI LTER ROUTI NE

M\R LP FI LTERED A/ D 02

khkhkkhkhhkhhhhhhhhhdhhhdhdhhdhhhhdhhhdhhhdhdhhdhdrdrddrhdrrdxixx

* PWR ENRI CH RQUTI NE

* (wom)

R ok R S R R G S S R R R Gk R S S R R R

LDAB

BCLR

L0046

L0046, #$20

AFR MD WD

CLR b1, (1 = IN PR ENR)
Bl 1 = DECEL FUEL C/ O ENABLED



ANHT/ 4298 P/ N 16134297
ECM TYPE $8D, ECM P/ N 1227727

CNT' L WD $0198, b..

ECM 8D, ECM P/ N 1227730

BRCLR L0048, #%$01, LC7D5 : BRIF NOT IN ALDL MODE 4
;... else
LDAA $0198 ;. ALDL FUNCT MOD ENABLE WD
BI TA #4 : b2
BEQ LC7D5 :
;... else
LDAB $019A ;. ALDL DS AF
CLRA
PSHB
PSHA
PULX :
LDD #SFFFF
1DV
STX LOOF1 : SAVE FI NAL TOTAL AF VAL
BRA LC83A
LC7Db5: LDAA L0038 ;. MODE WD 2
BI TA #3$24 : b2 & b5, DRP HAPPENED, & IN ALDL MCODE
BNE LC802 . BRIF b2 & b5
; el se
: LK UP PWR ENRICH (NORM COQL)
;. TPS THRESHOLD vs RPM
i_DX #$8603 : PWR ENRICH TPS THRESHCOLD vs RPM

LDAA LOO5D
CVPA $8602

FLT COOLANT TEMP
USE TBL L8608 | F COOL
= or GT 116C (244F)

LC7E3: BCS LC7E8 : BRIF COOL
;. .... else

LK UP PWR ENRICH (H COQL)
TPS THRESHOLD vs RPM

LDX #$8608 ; PR ENRICH TPS THRESHOLD vs RPM

LC7E8: LDAA L0057 : RPM 25
LSRA
LSRA
JSR LE3DO : 2D LOOX UP, NO OFF SET
Bl TB #3$20 ;. bb
BEQ LC7F9 BR | F NOT b5
el se

CK 9%TPS HYST 6.25% PE off if
TPS < (L8603 - L8601)

SUBA $8601

BCC LC7F9



el se

CLRA
LC7F9: CWPA L0095 ;. TPS Ld val
BHI LC83D : BRIF TPS LT TBL VAL
CPX #$8608 : PWR ENRICH TPS THRESHOLD vs RPM TBL
: H GH COOLANT
BEQ LC810
;... else
LC802: LDAA $85FF ; APROX 30 Kpa VAC
Bl TB #3$20 ;. bb
BEQ LC80C . BRIF bb
; el se
SUBA $8600 ; VAC HYST FOR PVWR ENRI CH Kpa, (3. 1Kpa)
; ARG = Kpa * (256/80)
LC80C. CMPA LOO7F : Current mani fold vacuum
BHI LC83D
LC810: BSET L0046, #$20 : SET bl, bl 1 = 1IN PWR ENR

LK UP PONER ENRI CH FUEL/ AIR % CHG vs RPM

; * % % \/D'I— * % %

© ECM $85

" LDX #$8617 . POWER ENRI CH FUEL/ Al R % CHG vs RPM
LDAA L0085 . RPM 25
JSR LE3D0 ' 2D LOOK UP, NO OFF SET

; ADD 128 TO TBL VALUE

TAB . RESULT TO B reg
LDX #128
ABX . LK ED UP CHG + 128

: ADD WOT ENR TO AFR, MUTL * 14.7 %DV BY 256
" (AFR+WOT AFR+ 128)/256

LDAB  LOOF5 © PWR ENRI CH FUEL/ Al R %CHG vs COOL RESULT

ABX

LDD $841A . AFR CALIB, 445d, (14.7)

JSR LE424 . 16 * 16 (RET WM DDLE 2 BYTES I N D)
. ( PROD/ 256)

STD LOOF1 . SAVE FINAL TOTAL AF VAL

BRCLR  L003D, #$04, LC83A . BRIF NOT IN OPN LP PRI OR TO
. GO NG TO PR ENRI CH

CPD LO1AF . OPEN LP AFR

BHI LC83A

LDD LO1AF . OPEN LP AFR

STD LOOF1 . FINAL TOTAL AF VAL

LC83A: JIWP LCBE7 ; TO FINAL AFR



LC83D:

LC878:

LC883:

LC889:

LDAB
BCLR

BRCLR

BCLR

LOOOD

L0037, #$02

#3$01

L0047, #$80, LCBAB

LO03D, #$04

TIME QUT AFR
CLR b1, H WAY FUEL TMR RUNNI NG

Br IF NOT b7, B7 1 = CLOSED LOCP
el se

CLR IN CPN LP PRIOR TO
G NG TO PWR ENRI CH
THU FI ELD SVC MODE BI' T
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* H GHAWAY FUEL QUAL'S

*

Rk S kR R R S R R R R S b S R R O O R

LDAA
CVPA
BHI

LDAA
CVPA
BLS

LDAA
CVPA
BLS

R kR SR S S o

* CAN PURGE PARAMS

khkkkhkhkhkkhkhkhkhkhhkhkhhkk*k

R S S R A R A R A R

R S S R A R A O R R S b

L0079
$8480
LC8AO

L0081
$8484
LC8AO

LOO5D
$8481
LC8AO

L0037, #$02
L0039, #$80, LC878

L0039, #$80

LDAA L0126
CVPA $82E6
BLS LC8AO
LDAA L0080
BSET

BRCLR

CVPA $8483
BCC LC8AO
BRA LC883
CVPA $8482
BCS LCBA7
CLR L0080
BSET

* LK UP  HI

*

LDAA LOO71
BPL LC889
LDAA #128
LSRA

LDX #$8485
LDAB #16
JSR LE3CC
CLRB

PSHA

PSHB

VWAY AFR vs MAP

MAP for Spd/ Dens calc

MAP DI SABLE VAP VAL, 60 kpa

Dl SABLE H WAY | F MAP GT 60 Kpa
el se

DI SABLE H WAY Vss UPPER LMI

DI SABLE H WAY | F SPD =< 255 MPH

... else

FLT I NV COOLANT TEMP

DI SABLE H WAY COOL THRESH

D SABLE H WAY I F COOL =< 82c, (185f)
el se

OLD CCP D. C.

50 PCT CCP DC.

BRIF L. T. 50% CCP

... else

H WAY MODE FUEL Tl MER

SET b1, H WAY FUEL TMR RUNNI NG
IF NOT I N H WAY FUEL

60 SEC MAX TI ME I N H WAY

BRIF LT 60 SEC I N H WAY MODE FUEL
... else

LK UP H WAY AFR vs MAP

Ck 10 SEC H WAY LOCK OQUT
BRIF TMR LT 10 SEC S
el se

CLR H WAY MODE FUEL TI MER
SET IN H WAY FUEL BI T

NORM LI ZED LOAD MAP VAL

DV BY 2
H WAY AFR vs MAP TABLE

2d Lk up

SAVE AFR TO SRX



LDD #SFFFF
I DV
LDAB LOOOD ; TIME QUT AFR
LDAA #1
BRA LC8DF
LC8AO: LDAA #1
CLR L0080 ; CLR H 'WAY MODE FUEL TI MER
BRA LC8D9

LC8A7: LDAA #1

BRA LC8DC
LC8AB: CLRA ; CLR H 'WAY MODE FUEL TI MER

STAA L0080

BSET LO03D, #$04 ; SET IN OPN LP PRIOR TO GO NG
; TOPWR ENRICH BI T

ADDB $845D ; OPEN LOCOP Al R/ FUEL PCT CHANCE
; vs COOLANT TBL SCALAR

ADCA #0 ;  ROUND

ADDB $00FO0

ADCA #0 ;  ROUND

BRCLR  LOO3E, #4, LC8C3

ADDB $841F ; O% CHG CPN LP F/ A % CHG AT | DLE
ADCA #0 ;  ROUND
LC8C3: STD LOOF1 ; FINAL TOTAL AF VAL
LDAA L0071 ; NORM LI ZED LCAD MAP VAL
LDX #$8420 ; OPN LOOP FUEL/ Al R %CHG vs NAP
JSR LE3DO ; 2D LOOX UP, NO OFF SET
TAB
CLRA
STAB L045B
ADDD LOOF1 ; FINAL TOTAL AF VAL
BCC LC8D9
; ... else
LDD #$FFFF
LC8D9: BCLR L0039, #$80 ; CLRIN HWAY FUEL BI' T
LC8DC:. LDX $841A ; 445d, AF RATIO 14.7
; ARG = 6553. 6/ RATI O
LC8DF:  JSR LE424 ; 16 * 16 (RET WM DDLE 2 BYTES IN D)
STD LOOF1 ; FINAL TOTAL AF VAL
STD LO1AF ; OPEN LP AFR
LC8E7: LDD LOOF1 ; FINAL TOTAL A/ F VAL
STD $00F3
LDAA L0079 ; MAP for Spd/Dens calc

CVPA $829D

: If MAP < 75 THEN Dl SABLE ERR 43B
BCC LC8F5 ;

el se



BCLR L0002, #1 ; CLR ERR 43B EST TST I N WORK

© K | F HEADS UP
" AR FUEL MOD' S

LC8F5: BRCLR L0036, #$80, LCBFC ; BRI N NO HEADS UP
; ... ELSE

JSR L5800 ; HEADS UP

LC8FC: BCLR L0046, #$04 . CLR b2
. B2 1 = BLK LRN ADDR CHANGE
LDAB  $8527 . IDLE CELL NUMBER (A CELL), (4d)
LDAA  $8522 . FORCE IDLE CELL LRN IF CCP D.C. LT 51
CWPA L0125 . PURGE D.C., (CNTS/16)
BLS LCOOF
CWPA L0126 , OLD CCP D.C.
BHI LCO5D . BRIF OLD D.C. LOWENOUGH TO

; FORCE | DLE CELL LEARN

LCO0F: LDAB LOODF : BLM CELL NUMS 0 - 7
ANDB #3 : RPMINDEX ID BIT 0&1 OF
: CELL
LDX #$850E+1 : BLM MEMORY CNT' L
ABX : ADD B to X
TSTB : IF RPMINDEX = 0 THEN THERE 1S
;' NO LONER BOUNDRY TO CHECK
BEQ LC929 :
; el se
LDAA 0, X :
SUBA $8516 ; SUB 100 RPM EDGE TO EDGE HYSYERESI S
BCS LC925 :
;... else
CVPA L0085 ;. RPM 25
BHI LCIO5F : BRIFRPML.T. LIMT
LC925: CWVPB #3 : |F RPMINDEX = 3 THERE | S NO UPPER
: BOUND TO CK
BEQ LC934 :
; el se
LC929: LDAA 1, X
ADDA $8516 : 100 RPM EDGE TO EDGE HYSYERESI S
BCS LC934
;. .... else
CVPA L0085 ;. RPM 25
BCS LCIO5F
el se

BLM CELL NUMB O - 7
AIR INDEX IS BI TS 283 OF CELL

LC934: LDAB LOODF
ANDB #$0C

LSRB

LSRB

LDX #$8512 ; 2000 RPM H  BLM CELL EDGE

ABX ADD B TO X

TSTB IF AIR INDEX = 0, HTERE IS NO LONER

BOUNDRY TO CKECK

BEQ LC950



;... else

LDAA 0, X

SUBA $8517 ; SUB 2 kPA, EDCGE TO EDGE HYSYERESI S

BCS LCo4C

7 .... else

CVPA L0079 ; MAP for Spd/Dens calc

BHI LCO5F ; BRIFARL.T. LIMT, CELL HAS CANGED
Lco4C. CwPB #3 ; I|F AIR I NDEX = 3 THEN NO UPPER TO CK

BEQ ;... else LCO5B

LCO50: LDAA 1, X
ADDA $8517
BCS LC95B

ADD 2 kPA, EDGE TO EDCGE HYSYERESI S

.... else
MAP for Spd/ Dens calc
BRIFARGT. LIMT, CELL HAS CHANGED

CVPA L0079
BCS LCO5F

.... else
LC95B: LDAB LOODF BLM CELL NUMS O - 7
LCO5D: BRA LCI98E BRI DGE
LCO95F: CLRB : CLR CELL PO NTER
BSET L0046, #3$0C ;b2 & 3
: B2 1 = BLK LRN ADDR CHANGE
: B3 1 = DELAY BLM UPDATE
; MODI FY BLM CELL LOC N
: BASED ON RPM
LDAA L0085 ;. RPM 25
CVPA $8510 : 700 RPM LOWBLM CELL EDGE
BCS LCO77 : BRIF L. T. 700 RPM
;. .... else
| NCB : I NCR CELL PO NTER
CVPA $8511 ;1200 RPM M D BLM CELL EDGE
BCS LCO77 : BRIF L. T. 1200 RPM
;. .... else
| NCB : I NCR CELL PO NTER
CVPA $8512 : 2000 RPM H BLM CELL EDGE
BCS LCO77 : BRIF L. T. 2000 RPM
;... else
| NCB : I NCR CELL PO NTER
LCO77: LDAA L0079 ; MAP for Spd/Dens calc

CVPA $8513 25 kpa, LOWBLM CELL EDGE

BCS LCI98E ; BRIF L. T. 25 Kpa
;. .... else
ADDB #4 : ADJ CELL PO NTER
CVPA $8514 ; 50 kpa, M D BLM CELL EDGE
BCS LCI98E ; BRIF L. T. 50 Kpa
ADDB #4 : ADJ CELL PO NTER

CVPA $8515 80 kpa, H BLM CELL EDGE

BCS LCI98E ; BRIF L. T. 80 Kpa
;. .... else
ADDB #4 : ADJ CELL PO NTER
LCO8E: LDX #L001B : BLM CELL ADDRESS BGN
ABX : ADD Bto X, PONT TO MEM CELL
LDAA 0, X : GET CURRENT BLM CELL VALUE
CVPA $851D ; CK IF Max BLM val ue, (160d)
BHI LCO9E : | F BLM OQUT OF RANGE FLG Non Vol

memfail &re-init BLM



LCI9E:

LCOAY:

LCOAF:

LCOBY7:

LCOCa:

LCODO:

LCODC:

LCOE2:

CVPA $851E
BCC LCOA7
LDAA LOO3E
CRAA #3$40

STAA LOO3E
JSR LE548

; SAVE UPDATED CURRENT BLM VAL

STAB

LOODF
STAA LOOEO
BM LCOAF

; SET BLM = 128 IF I N PWR ENR

LDAA

#128
LDAB L0046
BI TB #3$20
BEQ LCOB7
STAA LOOEO

khkkkhkhkhkkhkhkhkhkhkhkkrhrhkxk

* CLOSED LOCP CODE

R o S R R R R o

© vs FLOW

LDAA LOO71

LSRA

LDX #$84B4

JSR LE3DO

SUBA $00F6

BRCLR  LOO3E, #4, LCOC9
LDAA $8496

BRSET  LOO3F, #2, LCODO
SUBA $849D

PSHA

LDD $848F

CVPA LOO8E

BCS LCODC

C\vPB LOO8E

BLS LCOE2

CLR LOODE

BSET L0001, #$01
PULA

... else

Ck if Mn BLM val ue, (108d)
... else

Al R MODE WD

SET RAM FAI L

Al R MODE WD

G Init BLMcells

BLM CELL NUMS O - 7
SAVE BLM
LIMT BLM TO 128

; M D VALUE

AFR MD VWD

B5 1 = IN PAR ENRI CH

BR IF not I N PAWR ENRI CH
el se

I F YES, SET BLM = 128

NORM LI ZED LOAD MAP VAL
DV BY 2

| NTEGRATCOR DELAY vs FLOW
2D LOOX UP, NO OFF SET

COCL LEAN OFF SET FOR C/L

0.60 V FAST 02 R'L THRES AT | DLE

BR I F AlR CONTROLED, 0 = DI VERT

0.10 VD FF RF'L WHEN Al R DI VERTED

F 02 VOLTS < 0.699 THEN o2 | S READY
UPPER LI M FOR CLS TO OPN LP

LOMER LI M FOR CLS TO OPN LP
M\R LP FI LTERED A/ D 022

I
A
B

el se
02

CLR CLSD 02 SENS NOT' RDY TMR
SET 02 SENSOR ACTI VE



LDAB  $849C ; 0.053 V DIFF TO MAKE R/ L
. W NDOW ( FAST 02)

ABA
CVPA LOOSE : MNR LP FILTERED A/ D 02
PULA
BCS LCOFE
;. .... else
SBA
CVPA LOOSE : MNR LP FILTERED A/ D 02
BHI LCOF8
LDAA LOOSE : MNR LP FILTERED A/ D 02
CVPA LOOEA : 12.5 Msec OLD FILT o2
BHI LCOFE
LCOF8: LDAB L0047 : AR FUEL MODE WD
ANDB #3$BF ;. CLR b6
: B6 1 = 02 RICH
BRA LCAO02
LCOFE: LDAB L0047 : AR FUEL MODE WD
ORAB #$40 : SET b6, 02 RICH
LCAO02: CWVPB L0047 ;. STATUS CHG ?
BEQ LCA12 : BRIF NO
;... else
I NC LOOFC : INCR ALDL R/ L COUNTER
LDAA LOO3D : ALCL MDE WD
ORAA #3$10 ;. SET CHANGE STATUS FLG
STAA LOO3D ;. SAVE TO ALCL WD
CLRA : CLR DURATI ON CNT
BRA LCA17
LCA12: LDAA LOOE9 ; Clsd | p PORP CNTR
| NCA ;I NCR DURATI ON CNT
NO SAVE | F ZERO

... else
Clsd | p PORP CNTR

oY)
3
—
2
©

LCAl7: STAA LOOE9

LCA19: STAB L0047 ; AFR MD WD

ANHT/ 4298 P/ N 16134297
ECM TYPE $8D, ECM P/ N 1227727

FUEL OPN CLSD LP CNT' L ENABLED
CLCSED LOOoP

CNT' L WD $0194, b0, 1
CNT' L WD $0194, b0, 1

ECM 8D, ECM P/ N 1227730

BRCLR L0048, #$01, LCA2F ; BRITF NOT IN ALDL MODE 4
LDAB L0194 ; MODE ENABLES, ALDL
Bl TB #$01 ; b0, 1 = FUEL OPN/ CLSD LP

7 ... CNT'L ENABLED



BEQ LCA2F ; BR ITF NOT b0

;... else
LDAB $0195 : CNT'L WD. ., b0
Bl TB #3501 : b0, 1 = CLCSED LCOP
BEQ LCA85 : BR IF NOT b0
; el se
BRA LCA97 :

LCA2F: BRCLR L0047, #$80, LCA88 BR I F NOT b7, 1 = CLOSED LOOP

: ... else
LDAA L0046 : AFR MD WD
BI TA #$22 : Bl 1 = DECEL FUEL C/ O ENABLED
: B5 1 =1N PW ENRI CH
BNE LCA85 : br if bl & b5
;. .... else
BRSET L0039, #$80, LCA85 . BRIF b7,
: I N HWAY FUEL
CK AFR OPT W 3, 0101 0010
; b4, 1 = OPT INV MAT Lk Up
i_DAB $8018 ;. AFR OPT Wb 3, 0101 0010
BRCLR L0046, #3$04, LCA4B : BR IF NOT b2,
: B2 1 = BLK LRN ADDR CHANGE
; el se

BSET L0046, #1 SI:_I' I NTEGCRATOR CHG (USED ERR 32)

Bl TB #$20 ; b4, OPT INV MAT Lk Up

BNE LCA88 : BR NOT b4
:.... else

© CK STATUS

: B7 1 = TPS ACCEL ENRI CH ON

: b3 1 = MAP ACCEL ENRI CH ON

LCA4B: i3RCLR L0045, #$88, LCA56 : BRIF NOT b3 & b7

... else

BSET L0046, #$01 . SET b0

bO 1 = INT CHG (USED ERR 32)

Bl TB #302 ;. bl, ??2?27?7
BNE LCA88 : BR IF NOT bl
;. .... else
LCA56: LDAA $003C
ADDA LOO3F . ??7?
RORA
BCC LCAG7
;... else
BSET L0046, #3501 ;. SET bO

; BO 1 = INIR CHG (USED ERR 32)



LCAG7:

LCA79:

LCA85:

LCA88:

LCA97:

LCAA9:

Bl TA

BRSET

; SLOW

JSR

SUBA

BRSET

R OPT WD 4, 0000 1001

IF CCP CHG FORCE INT TO 128

$8019
#$08
LCA88

LOO3F, #$80, LCA79
LOO79
$85AB
LCA97
L0085
$85AC
LCA97
L0047
#3$40
LCA97
LOOEB

#128
LCA97

L0042, #$04

L0046, #$01

$8497

LOO3E, #$04, LCAA9

LK UP UPPER ZERO ERRCR REF FOR

02 R'L vs MAP TABLE

LOO71
#$84A2

LE3DO

$00F6

LOO3F, #2, LCABO

AFR OPT WD 4
b3,
BR I F b3, CCP CHG
... FORCE INT TO 128
.... else
BR | F b7, DECEL ENLEAN ACTI VE
... else
MAP for Spd/ Dens calc
ENAB DECELL INT IF < or = 0 Kpa
BR
.... else
RPM 25
ENAB DECELL INT IF G T. 900 RPM
.... else
AFR MD VWD
b6, 02 RICH
BRIF R CH
.... else
Csd Ipintrgrator
I NT CENTER
BRIF INT L.T. 128
el se

SET | NTI GRATOR FORCED TO 128,
... ERR44/45
SET b0
BO 1 = | NTEGRATOR CHG
(USED ERR 32)

M D PO NT

Csd Ipintrgrator

A=0

CLR dsd Ip intrgrator TMR
CLR 02 CLSD LOOP PORP CNT' S

0.60 V UPPER ZERO ERR 02 AT I DLE

BR I F | DLI NG
el se

NORM LI ZED LOAD MAP VAL
UPPER ZERO ERRCR REF FOR
SLONVo02 R'L vs MAP TABLE
2D LOOX UP, NO OFF SET
COCOL LEAN OFF SET FOR T/ L

SET AIR CONTROLED, 0 = DIVERT BI T
el se



SUBA $849D ; 0.10 V DIFF 'L WHEN Al R DI VERTED

LCABO: CWPA L0090 : GET FILT 02 FOR GAI N SETTI NG
BCS LCADA
;. .... else
LDAA $8498 ; 0.57 V LONER ZERO ERROR 02 AT | DLE
BRSET LOO3E, #$04, LCAC6 : BR IF I DLI NG

LDAA L0071 : NORM LI ZED LOAD MAP VAL
LSRA
LDX #$84AB ;. FAST 02 R'L THRESHCOLD vs MAP TABLE
JSR LE3DO : 2D LOOX UP, NO OFF SET
SUBA $00F6 ; COOL LEAN OFF SET FOR C/ L
LCAC6: BRSET LOO3F, #2, LCACD : BRIF AIR NOT DI VERTED, 0 = DI VERT
;... else
SUBA $849D : SUB DI VERT OFFSET FM REF
LCACD: SUBA L0090 :
BHI LCAD4
CLRA : ERROR = 0
BRA LCAF8
LCAD4: LDAB L0047 ;. AFR MD WD
ANDB #3$DF : CLR b5
: bl = SLOW02 R CH
BRA LCAE6
LCADA: TAB
LDAA L0090 :
SBA
LDAB $849F ; 0.87 MILLT GAI N FACTOR FOR PCS ERRCRS
MJL
LDAB L0047 : AFR MD WD
ORAB #3$20 SET b5

B5 1 = SLOWo02 R CH

LCAEG: STAB L0047

BRCLR LOO3E, #%$04, LCAF2 : BRI F NOT | DLI NG
el se

LDAB  $849B 0.75 MILT TO CLS LP GAI N FACTCR

MJUL MULT ERRO BY SACALR | F | DLI NG
ADCA #0
LCAF2: CWPA #88
BLS LCAF8 ; LIMT ERR TO 88
LDAA #88
LCAF8: PSHA ; ERR TO STX

STAA $045C

LDX #$B84EA ; PORPORTI ONAL STEP DURATI ON vs ERRCR TBL



LCBOC:

LCB19:

LCB24:

LCB2B:

LCB35:

; REDUCE GAIN | F COOL

LDAB
NECB
SUBB
BCS

ABA
BCC

LDAA

LE3DO

L0057
#160
LCBOC
#160

#$84D8
LE3DO

LCB19

#255

L0047
#$60

LCB24

#$60

LCB2B

$849E
LCB35

LOOE6
LOOE9

LCBA3

LOO5D
$84A1
LCB4B
LCB4B

#255

2D LOOX UP, NO OFF SET

RPM 25

SET FOR 6 ENTRY TBL, 400-2400 RPM
PORPORTI ONAL STEP SI ZE GAIN vs RPM TBL
2D LOOX UP, NO OFF SET

a+b

I F NO OVERFLOW
... else

MAX LIMT

AFR MD VWD
CLR ALL EXCEPT b5 & b6
B5 1 SLOW 02 RICH
B6 1 02 RICH
BRIF Z
el se

SLOWV 02 RI CH
02 RICH

0.017 V M N EERCR TO MAKE | NTI G CORR

CLR dsd Ip intrgrator TMR
Csd | p PORP CNTR

CGET ERRCOR

I NT DELAY MULT vs ERROR TABLE
2D LOOX UP, NO OFF SET

FLT COOLANT TEMP

32C, (90f) OFF SET FOR COOL INTIG GAIN
If No overfl ow

.... else

ELSE ..

... else

LIMT TO 255



LCB4B: PSHA

LDAA  LOO6B © LIMTED Al R FLON FM | DEAL GAS LAW
OWPA  #64 C CKEOR LIMT
BLS LCB54 " IE LT 64, ELSE...
LDAA  #64 - LIMT FOR LK UP
LK UP | NTI GRATOR
" Vs FLOW
LCB54:  ASLA
LDX #$84BD - | NTI GRATOR vs FLOW TABLE
JSR LE3D0 ' 2D LOOK UP, NO OFF SET
PULB
MUL

BRCLR  LOO3E, #$04, LCB68 ; BRIF NOT AT IDLE
ADDA $849A ; 0 SEC S ADDED TO CORR INT DLY AT I DLE
BCC LCB68 ;
; ... else
LDAA #255 ; LIMT TO 255
LCB68: CWPA LOOE6 ; COsd Ipintrgrator TVR (SEC * 40)
BHI LCB6F
CLRA ; TIMED QUT, CLR
BRA LCB72
LCB6F: LDAA LOOE6 ; COsd Ipintrgrator TWR
| NCA ; INCT TMR
LCB72: STAA LOOE6 ; COsd Ipintrgrator TWR
BNE LCBAY ; |F TMR NO ZERO
7 .... else
LDAA LOOEB ; Osd Ipintrgrator
LDAB L0047 ; AFR MD VD
Bl TB #3$20 ; B51 = SLON02 R CH
BNE LCB86 ; BRIF R CH
; el se
CVPA $8493 ; MAX CLSD LP CORR VAL, (180)
BEQ LCBOF
; ... else
I NCA ; INCRCsd Ip intrgrator
BRA LCBOF
LCB86: CMPA $8492 ; MN CLSD LP CORR VAL, (80)
BEQ LCBOF
| DLE SPK UNDERSPEED | NTI GRATOR
; DECR INH BIT
’ BRSET L0042, #2, LCB9E ; BRIF ERR 44 or 45UP

. (DATE INT I F 02 ERROR)

BRCLR L0045, #$20, LCB9E ; BRIDLE SPK H GAIN ENABLED CLR



LCBOE:

LCBOF:

LCBA3:

LCBAY:

LCBBF:

LCBCG:

LCBCC:

LCBD9:

LOO3E, #$08, LCBOE

LOOC8
$81E5
LCBOF

LOOEB
LCBA7

#$84DE
LE3DO

$8499

LOO3E, #$04, LCBC6
LOO6B

#64

LCBBF

#$64

#$00
LOOEC

L0047, #$40, LCBDO

LOOEB

LCBDF

LCBDF

LOOEB
LCBDF

#255

(I'N NOT IN I DLE)
... else
BR | F OVER SPEED
... else
02 Rich CNTR
RICH TI ME LMI

el se

Csd Ipintrgrator
Cr Proport term

Cr stack error
Cr Proport cnt'r

PROPORT STEP Sz vs Error TABLE
2D LOOX UP, NO OFF SET

Proport Step Sz Gain (0d)

LIMTED AR FLON FM | DEAL GAS LAW
CK UPPER LIM T

LIMT TO 64

PROPORT STEP SZ VS FLOW TBL
2D LOOX UP, NO OFF SET

@ CLSD LOOP PORP CNT' S
BR IF NOI B6, O2 RICH
ELSE

CLSD LP | NTRGRATCOR

ELSE

CLSD LP I NTI GRATOR
I F NO OVERFLOW

... ELSE

LIMT TO 255



LCBDF:

LCBF7:

LCBFF:

LCQ08:

STAA LOOE8

CLSD LP CORR

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhhhdhhdhhdhhdhdrhddrhdrxdxdx

* LK UP VE FROM MAP & RPM
* USI NG VE1 or VE2 TABLES
* ANHT, TYPE $8D ECM

khkhkkhkhhkhhhhhhhhhdhhhdhdhhdhhhhdhhhhdhhdhdhhdhdrhddrhdrrdxdxx

LDAB LOO71
LDAA L0085
CVPA #64

BCS LCBF7

LK UP VE vs RPM vs NAP
© (FOR RPM GT 1600)

LDX #$8797
SUBA  #$64
LSRB

OVPA  #160
BLS LOCo8
LDAA  #160
BRA LOCo8

© LO RPM TABLE
LDX #$86EB
SUBA  #16
BOC LCBFF
CLRA

ASLA

ASLA

OVPB  #128
BLS LOCo8
LSRB

ADDB  #64

DO 3D L. U. OF VE Val
(FOR RPM LT 1600 RPM

JSR LE604
LDX #$881F
JSR LE3CC
PULB

MJUL

ASLD

BCC LCC1C

LDAA #$00FF

NORM LI ZED LOAD MAP VAL
RPM 25

1600 RPM ?
BRif LT 1600 RPM
el se

VE TABLE FOR GI' 1600 RPM
SUB OFF 166 RPM OFFSET

CK | F 1600 RPM
BRIf |ess

Elselimt to 1600 RPM
TO LOOK UP ROUTI NE

VE TABLE FOR RPM LT 1600 RPM
SUB OFF 400 RPM OFFSET

... else
| F UNDER FLOW

CK | F MAP LT EQ 60 Kpa

| F LT, GO TO LOXK UP

... else

Rescal e for 10 Kpa/ Break point

3D Lk Up

SAVE UN- CORRECTED VE RESULT

DO SCALED BARO FOR TBL LK UP'S

Tabl e
2D LK UP

CGET UN- CORRECTED VE RESULT
APPLY BARO CORR FM TABLE
SCALI NG

el se



; APPLY CONDI Tl ONAL
; FILTERI NG TO VE

LCC1C. LDAB L0095 : GET TPS LD VAL

CVPB $86E0 : TP LIMT,
BCC LCC34 . I|F TPS% TO H

;... else
LDAB L0085 ;. RPM 25
CVPB $86DF ; 1200 RPM VE filtering TPS LIMT
BHI LCC34 . EXIT & USE VE VALUE
LDX $0067 ; OLD FILTERED V. E, (TRACKI NG
BEQ LCC34 EXIT & USE OLD VE VALUE

el se

VE FI LTER COEF,
LAG FI LTER ROUTI NE

LDAB $86E1
JSR LE31C

LCC34: STD L0067 ; SAVE FILTERED V. E, (TRACKI NG

Rk kR R R I S SR S R R IR S R I R

R kR R R kO R R R e O R R R R

* CALCULATE SPEED DENSI TY

*

* ANHT, TYPE $8D ECM

Rk Ik kR R S A R R R S A R R R S b kR R A

(CALC VE)
LDX LO06D . GET INV MAT
LDD L0079 : MAP FOR SP/ DENS CALC

PARTI AL PRESS DUE TO EGR
; SUB OFF EGR PART PRESSURE

BCC LCC40 I F NO UNDERFLOW

... else
CLRA LIMT, (MAP-EGR) = 0O
CLRB

. VE CALC = ((MAP - EGR part press) * CYL VOL)/((MAT + 233) * 128))

LCC40: JSR LE424 ; 16 * 16 )RET WM DDLE 2 BYTES I N D)
PSHB
PSHA
TSX ; Point to VE CAL ON STACK
LDAA L0067 ; FILTERED V. E, (TRACKI NG
JSR LE33F ;8 x 16 MULT,
STD LOOGF ; GRAMB Al R/ CYL
PULX ; CLR STX

CALC Al R FLOW USI NG
| DEAL GAS LAW

LDX LOOB3 ; CURRENT M\R LOOP DRP PERI OD

I DIV . X = (((EGRO * INV MAT) * VE * 1/DRP PER

;  REMAI NDER TO STX



PSHB
PSHA
PSHX

; CGET I NTEGER PORTI ON

PULA

PULB
ASLD ; Mult * 2, FOR SCALE
STD L0064 ; SAVE | NTG PART OF AIR FLOW

;  REMAI NDER FROM STX

PULA ;

PULB ;

LDX LOOB3 - CURRENT M\R LOCP DRP PERI CD
FDI V " FRACT = REMAI NDER

PSHX © 16 bit FRACT TO STX

PULA

PULB

ASLD - SCALE & ROUND FRACT

STAA L0066 SAVE FRACT PART OF AIR FLOW

BCC LCC6B BR | F NO FRACT OVERFLOW
;... else
LDX L0064 : GET I NTEG Al R FLOW
I NX : I NCR FRO FRACT
STX L0064 . AIR FLOW
LCC6B: TAB ; FRACT TO B Reg
LDAA L0065 : GET LO BYTE ON | NTEG
BRCLR L0064, #$FF, LCC75 : BR TO SPD DENS CALC I F
: AIR FLOWLT 256 G SEC
;... else
LDD #$FFFF : LIMT TO 255.996 Grs\
LCC75: STD LOO6B : SAVE LIMTED AR FLOW FM | DEAL GAS LAW

LDD LOO6F ;. GRAMS Al R/ CYL
LDX LOOF1 : FINAL TOTAL AF VAL
JSR LE424 ; 16 * 16 )RET WM DDLE 2 BYTES IN D)
LDX $841C ;. SEC/ GRAM PRCD CF | NJ FLOW Rat e,
; (0.359 SEC/ GRAM 2.86 g/ Sec)
JSR LE3EE ; 16 x 16 (RET WUPPER 2 BYTES IN D)
ROLB : MULT X 2
ROLA
STD LOOE2 : Base Pul se width

LDX #LOOE2 ; BPW
LDAA LOOEO ; GET BLM
JSR LE586 ; Factor in a 8 X 16 Miultiply



; DO CLSD LP CORR FACTOR

CLRA  A=0
LDAB LOOE8 ; Osd Ip corr
SUBB #128 ; Md point
BM LCCOB : BRIFL.T. 128 TO SUB OFF CORR
;... else
ADDD LOOE2 : ADDCORR TO Base Pul se wi dth
BRA LCCAS8
LCCOB: NEGB
PSHB
PSHA
TSX
LDD LOOE2 : Base Pul se width
SUBD 0, X ;. SUB OFF CORR FM BPW
PULX
BCC LCCAS8 : BR I F NO UNDERFLOW
; el se
CLRA . A=0
CLRB . B=0
LCCA8: STD LOOE2 : Base Pul se wi dth
BEQ LCCD2 : BR TOFUEL QUT |F BPW= 0
;... else
© DO FI NE CORRECTI ON
;. PORP TERM
i_DAB LOOEC : 02 CLSD LOCOP PORP CNT' S
LSRB ; DIV by 2
BCC LCCB6 : BR I F NO UNDERFLOW
;... else
LDAA LOO3E : AR MODE WD BOOK KEEP F/F'S EACH I NJ
RORA
ADCB #00 : ROUND
LCCB6: CLRA

7 SAVE BPW TO STX FOR FI NE CORRECTI ON

PSHB

PSHA

TSX

LDD LOOE2 : Base Pul se width

BRSET L0047, #3$40, LCCC4 : BRIF b6, 02 RCH

;... else

SUBD 0, X : | F LEAN SUB OFF 1/2 FINE RES

BRA LCCCo
LCCC4: ADDD 0, X . IF RRCH ADD 1/ 2 FI NE RES
LCCC6: PULX ;. REMOVE OLD BPW FM STX

PSHB

PSHA

; DO DECEL ENLEAN MULT



LCCD2:

LCCD8:

LCCE1L:

LCCF7:

LCDOE:

STD
PULX

JSR

JSR

LOOBO
LE33F

LOOE2

LESFA

LCD6C

PO NT X TO A REG FOR DECEL MULT
CGET DECEL EN-LEAN MULT
8 x 16 MULT

SAVE FI NAL BPW

FUEL OUT

ASYNC QUJT

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhdhhdhhhdhdhhdhdrhddddrdrxdxdk

Rk S S kR R R R R S SR S e O S R AR R R R

* 50 Msec AIR FUEL M NOR LOCP

*

Rk I kR R R A O O R e O R AR R R S

LDAA L0000
ANDA  #$06
BEQ LOCEL
IWP LCD69
* UPDATE BLM
LDD L0046
BITB  #02
BEQ LCD52
BITA #8308
BNE LCD52
LDAA  LOOEB
OWPA  #128
BEQ LCD52
LDAB  LOOED
| NCB

BNE LOCF7
DECB

STAB  LOOED
OWPB  $851B
BCS LCD55
SUBA  #128
BCS LCDOE
OWA  $851F
BLS LCD55
LDAA L0047
ASLA

BM LCD55
BRA LCD19
NEGA

NI NOR LP CNTR
LPPS1 &9

.. else
EXIT

AFR MD VWD
Bl 1 = DECEL FUEL C/ O ENABLED
BR | F NOT DECEL FUEL C/ O ENABLED
el se

b3 1 = DELAY BLM UPDATE
BR | F DELAY BLM UPDATE
el se

CGET dsd Ip intrgrator

IF E.Q 128, NO CORRECTI ON

... else

BLM UPDATE TI MER

| NCR VALUE

BR I F NON ZERO

... else

DECR TMR VAL

BLM UPDATE TI MER

1.35 sec BLMupdate rate, (SEC20)+1

el se

IF L. T. 128

.... else

If INIT (O sd Lp) GT 128+5,
eanbl e BLM updat e

AFR MD VWD

MULT * 2

BRIF 02 1S R CH
el se



CVPA $8520 ; If INNT (dsd Lp) LT 128-5,
; eanbl e BLM update

BLS LCDb5 : BRIF 02 | S LEAN
LDAA L0047 : AFR MD WD
ASLA MULT * 2
BPL LCDb5
... else
LCD19: LDX #L001B BLM ADDRESS BGN

LDAB LOODF GET CURRENT BLM CELL
ABX ADD B TO X
LDAA 0, X GET CURRENT BLM CELL VALUE
CVPB $8527 | DLE CELL ? NUMBER, (A CELL), 4d
BNE LCD2E BR I F NOT
el se

GET PURGE D.C., (CNTS/ 16)
DI SABLE | DLE CELL LRN IF CCP DC G T. 0

LDAB L0125
C\vPB $8521

BHI LCDAE BRIF DC TOH FOR IDLE LEARN
LCD2E: BRCLR L0047, #3$40, LCD41 : BRIF NOT b6, 02 RICH
;... else
SUBA $851C ;  BLM UPDATE AMOUNT, (2)
BCS LCD3C I F NO UNDERFLOW CK FOR M N VAL
el se

M n BLM val ue, 108d
I F NO OVERFLOW

... else

M n BLM val ue, 108d

CVPA $851E
BCC LCDAE

LCD3C. LDAA $851E

BRA LCD4E EXXT W MN BLM
LCD41: ADDA $851C ; 2, BLM update anount
BCS LCD4B | F OVERFLOW USE MAX BLM
el se

OWA  $851D Max BLM val ue, 160d

BLS LCDAE EXIT IF L. T. 160
LCD4B: LDAA $851D ; Max BLM val ue, 160d
LCDAE: STAA 0, X ; SAVE BLM

STAA LOOEO ; BLM
LCD52: CLRB ; CLR TI MER

STAB LOOED ;  BLM UPDATE TI MER

LCD55: LDAB LOODF ; BLM CELL NUM5 0 - 7
; | DLE CELL NUMBER 4

oY)
3
—
5
M

BR IF CELL = #4
el se

CLRB

STAB $00E1 ;. CLR UPDATE TWMR
LCD5F: LDAA L0046 ;. AFR MD WD

ANDA #3F7 ;. CLR b3

: B3 1 = DELAY BLM UPDATE

STAA L0046 ;. AFR MD WD

LDAA L0059 . FILT RPM 12.5

STAA LOO5C ; OLD RPM (FOR DI FF RPM

LCD69: JIWP LB6A7 ; EXIT TO MIR LP SUB, (| NTERUPT)



khkhkhkhhkhhhhhdhhhhdhhhhdhhhdhhhhdhhdhhdhhdhhdhhhdhhdhdrhdrrdrdrxdxdx
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* ASYNC FUEL OUT
*

* QUTPUT ASYNC FUEL FROM DI FF TPS and FUEL CUT OFF
* STALL SAVER

*

* AE BPW= (BPW* L8534) + (L853B) * DIFF TPS * 32 *
* L8543 * L8554

*

hkhkkkhkhhkhhkhhhhhhhdhhhhhhhhdhhhdhdhhdhddhdddhddddhdrdddrrddxx

ORG $CD6C
LCD6C:
BRCLR L0037, #$80, LCD74 : BRIF NOT b7, 1 = ENGA NE RUNNI NG
;... else
BRSET L0045, #$80, LCD77 : BRIF TPS ACCEL ENRICH ON BI T SET
;... else
LCD74: JMP LCDFA D EXIT
: | NDEXED LK UP ACELL ENRI CH FACTOR PER BPW
(0 - 7)
; (PUMP SHOT)
LCD77: LDAB LOOA2 : Acel |l Enr COUNTER
I NC LOOA2 : I NCR NUM PW's SENT
CVPB #7 . CKIF 7 PWs
BLS LCD82 : BRIFLT 7
LDAB #7 ;. MAX VAL
LCD82: LDX #$853B ; ACELL ENRI CH FACTOR PCR BPW (0 - 4)
ABX : ADJ PO NTER FOR LK UP
LDAA 0, X ;. GET FACTOR FM TBL
PSHA ;. SAVE TO STX
LDD LOOE2 ;. GET BPW
PSHB : SAVE BPW TO STX
PSHA
TSX : PO NT TO VAL ON STX
LDAA $8534 ; 0.125 MILLT FOR 12.5 Msec TPS Acel |l Enr
;. SCALAR
JSR LE33F ;8 x 16 MULT
PULX
PSHB
PSHA
TSX
LDAA $8531 : 50% TPS DI FF FOR V6 ACELL ENR CALC
CVPA LOO9E : GET DI FF TPS FOR ENRL
BCS LCDA1 : BRIF GI 50% TPS
;. .... else
LDAA LOO9E : DIFF TPS VAL FOR ENR
LCDA1 CLRB . B=0
LSRD : DIFF TPS/ 32
LSRD
LSRD
ADCB #0 : ROUND
ADCA #0
PSHB : SAVE DI FF TPS/ 32 TO STX
PSHA
TSX

LDAA $8535 ; 0.125 MULT FOR DIFF TPS * 32



LCDBB

LCDCB:

LCDEZ:

LCDFA:
LCDFD:

JSR LE33F
PSHB

PSHA

LDAA  LOO9E
ASLA

BOC LCDBB
LDAA  #255

" LK UP ASYNC FACTOR vs DI FF TPS
" TBL = FACTOR * 128
LDX #$8543
JSR LE3D0
TSX

JSR LE33F
ASLD

BOC LCDCB
LDD HSFFFF
PULX

PULX

TSX

ADDD 0, X
PULX

PSHB

PSHA

TSX

LDAA 2, X
JSR LE33F
PULX

I NS

ASLD

ASLD

BOC LCDE2
LDD HSFFFF
STD LOOFA
LDAA  LOO9F
© FACTOR IN
LDX #LOOFA
JSR LE586
LDX $8532
CPX LOOFA
BCS LCDFD
LDX LOOFA
CPX $83EF
BOC LCDFF
LDX #$00
STX LOOFA

8 x 16 MULT

SAVE DI FF TPS/ 32 * FACT TO STX

D FF TPS VAL

I F NO OVER FLW
... else
MAX VAL

ASYNC FACTOR vs DI FF TPS
2D LOOX UP, NO OFF SET

8 x 16 MULT

I F NO OVERFLOW
... else
USE MAX LIMT

ADD SCALED BPW TO SCALED DI FF TPS

GET ACELL ENRI CH FACTOR PER BPW
(FROM L853B LK UP)
8 x 16 MLLT

I F NO OVERFLOW

... else

USE MAX LIMT

CURRENT ACELL ENRI CH FUEL PW

COOL FACTOR FOR ASYNC FUEL

CURRENT ACELL ENRI CH FUEL PW
Factor in a 8 X 16 Miultiply

6. 92 MBEC MAX ACELL ENR PW LMI
CURRENT ACELL ENRI CH FUEL PW

BRIF PWLT LM

.... else

CURRENT ACELL ENRI CH FUEL PW

0.85 Ms, MSEC M N ASYNC PULSE
BR IF NEW AE PWGI M N

... else

ZERO QUT

CURRENT ACELL ENRI CH FUEL PW



LCDFF

LCEl1l

LCE25:

LCE28:

LCE31

LCE4E

LCES8

BRCLR  LOO3E, #$10, LCE11 ;
BRCLR  LOO9D, #$FF, LCE11 f
DEC LO09D f
LDD $85EC ;
ADDD  LOOFA ;
STD LOOFA ;
BRCLR L0031, #$80, LCE25 ;
BRSET  LOO3A, #$04, LCE28 f
BSET  LOO3A #4 f
LDD $85A4 ;
ADDD  LOOFA ;
STD LOOFA ;
BRA LCE28 ;
BCLR  LOO3A #4 ;
LDD LOOFA ;
ADDD  LOOF8 ;
BCC LCE31 ;
LDD HSFFFF }
STD LOOF8 ;
LDX LOOFA ;
BEQ LCEAE ;
LDAB  LOOEE f
ABX :
ABX :
STX L3FF2 ;
Ak khk Kk Kk hkkhkkhkhkkk k%

JSR LE4B7 ;
LDAA  #4 ;
JSR LE5D7 ;
LDAA  #$FB :
JSR LE4B7 ;
JSR LE5E2 ,
LDD LO12E+1 ;
ADDD  LOOFA ;
BCC LCE58 ;
I NC L012D f
STD LO12E+1 ;

BR IF NOT I N STALL SAVER
... else

BR | F DONE

... else

DECR PULSE CNT' R

DECEL FUEL C/ O STALL SVR
ACCEL ENRICH PW= 1.953 Msec

CURRENT ACELL ENRI CH FUEL PW
CURRENT ACELL ENRI CH FUEL PW

BR IF NOT b7, A/ C CLUTCH OFF

... else

BRIF A/C ON, LAST PASS THRU ASYNC QUT
el se

SET A/ C ON LAST PASS FLG
THRU ASYNC OUT BI T

1.95 SEC A/ C ON > OFF Xl SSI TI ON PW

CURRENT ACELL ENRI CH FUEL PW
CURRENT ACELL ENRI CH FUEL PW

CLR A/ C ON, LAST PASS
THRU ASYNC QUT BI'T

CURRENT ACELL ENRI CH FUEL PW

ACCUM Acel | Enr FUEL
I F NO OVERFLOW
el se

USE MAX LIM T
SAVE OCUM Acel | Enr FUEL THIS INJ
CURRENT ACELL ENRI CH FUEL PW
BRIF Z

el se

BATT BPW CORRECTI ON
ADD TO BPW (t wi ce)

BPW PULSE TO CPU ******* <...-.

SHORT DELAY

bit 2
TRI G ASYNC FUEL QUT

not B2
SHORT DELAY

RESET ASYNC TRI G

get accum f uel

ADD NEW fuel pw

BR | F NO OVERFLOW

... else

OVERFLW TO 3rd BYTE OF CUM FUEL

SAVE AS CUM FUEL



RTS

khkhkhkhhhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrhhdhhhdhhdhdrhdrrdrdrxdxdx
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BARO. SRC

>>>> SEGVENT 0 OF MAJOR LOOP EXEC <<<<
Checks if conditions are ok to update BARO
If ok an offset based on RPM & TPS is added to the
MAP value to formBARO. |If the offset is too hi
the BARO update is stopped.

Returns with RESLULT I N RAM ADDR LOO7B

L R I B R R

* ORG  $CESC

Rk I o S R R R o b O R R R S R b S o I SRk S

LCE5C: BRSET L0036, #$10, LCEBC ; EXITif Ign Of, B4 1 = IGN OFF
... else
BRCLR L0037, #$80, LCEBC BR IF NOT b7, 1 = ENA NE RUNNI NG
el se

Br IF NOT b7 & b6, ...

1 = ERR 33 or 34
... else
EXIT & DON T UP DATE BARO

BRCLR L0040, #$Q0, LCE6A

© Check TPS diff linits -0 + 1.17%
;and mn TPS of 37% exit if exceeded

LCEBGA: LDD L0095 ;. CURRENT & OLD TPS
SBA : CALC DI FFERNTI AL TPS
BCS LCEBC EXIT & DON T UP DATE BARO
.... else
CVPA #3 DELTA TPS <= 1.17% ?

LDAA L0095
CVPA $86C3

Low TPS limt

BHI LCEBC EXIT & DON T UP DATE BARO
: M N TPS FOR BARO UPDATE, 37.5 %

BCS LCEBC EXIT & DON T UP DATE BARO
el se

:Ckfor MAP Del ta

; If diff MAP g.t. 0.98 exit

; or if MAP EQor GI O

LDAA L0071 ; NORM LI ZED LCAD MAP VAL
; Sub old MAP, (25 nsec)

BCC LCES1  Br if delta MAP >= 0
;... else

NEGA : El se use ABS val of Delta MAP

LCE81: CWPA $86C4 ; Upper delta limt, 3d, 0.975d

BCC LCEBC ; Exit & don't up date BARO
;... else

© Ck for Max of 3600 RPM

; exit if RPMarg GI 3600 el se scal e RPM

; Also limt RPMarg to 1200 RPM

LDAA L0085 . RPM 25

CVPA $86C5 ; Upper RPMIimt, 141, 3600 RPM

BHI LCEBC ; Exit & don't up date BARO



LCE9S:

LCEAC:

LCEBC:

LDAB #85
MJUL

ADCA #0
CVPA #48
BLS LCE98
LDAA #48

Scale RPM (in Areg) for Lk Up

Roundi ng

Limt RPMarg to 1200
If RPMarg

< 1200 RPM

El se RPM arg = 1200

Look up BARO adder fromtable
; & Check for max val ue

LSRB
LDX $86C7
JSR LE353

CURRENT TPS Val ue

SCALE

BARO vs TPS & RPM TABLE
3D LOOX UP

MAX OFFSET,

Exi t
el se

Sumin BAROto MAP & limt BARO adder

to Kpa

A/ D MAP Val ue
I F NO OVERFLOW

PULA
PULB
ADDD #2647
STD LOO7B

RTS

... else
MAX VALUE

= 11 Kpa

CALC ED A/ D BARO VAL

TO B Reg for

save BARO

BARO KPA cal c.

RETURN TO MAJOR LOOP EXE

Rk S S R R R R S R S S b O R R R R R b S R R R S O

Rk S o S R R R R S S b O R SRR S R S R R RO S O

* Ok X X F

*

DESCRETE & PWM QUTPUT ROUTI NE

>>>> SEGVENT 1 OF MAJOR LOOP EXEC <<<<

Rk S I S R R R R S R S b O R R R S R R R R R R b O

A/ D BATTERY VOLTAGE

LCEBD:

LDAA L0103
CVPA #171
BCS LCED2

BRCLR L0038, #$40, LCECD

BSET L0050, #$40
BRA LCEE4

BR | F SAFE Vbat t

BR |F NOT b6, H BATTERY Err SET

17.1 VvDC
el se

.... else

SET b6,

HI

BATTERY Err



LCECD  BSET L0038, #$40 ; SET b6, H BATTERY Err 53 FLAG
BRA LCED5 ;

LCED2 BCLR L0038, #$40 CLR b6, H BATTERY Err 53 FLAG

LCED5 LDX L0037 GET M NOR LOOP MCDE WD 1
BM LCEDD ;| F ENG RUNNI NG
; el se

BRCLR L0048, #$01, LCEEO : BRIF NOT ALDL MODE 4
;. .... else
LCEDD JMP LCF60 : EXIT MODE 4 TO AIR CNT' L
LCEEO LDX L0042 . DIAG MD WD 3
BM LCF05 : BRIF IN D AGNOCSTI CS

© ENGI NE NOT RUNNI NG
©  NOT IN ALDL
© NOT I'N DI AGNCSTI CS

LCEE4 LDX #$D000 ; 0 D.C. | F UNSAFE BATTERY (H)

UNLOCK TCC/ CARS

BCLR L0032, #8

LDAA $4002 ; CPU Data | atch
ANDA #SEF CLR b4, TURN OFF Eng Air Cnt'l
STAA $4002 CPU Data | atch

LDAA $4004
ANDA #$FD
STAA $4004

Baud /0 Reg, (SCl)
CLR b1, TURN OFF FAN 2
Baud /0 Reg, (SCl)

LDD L3FFC ECU CR
ANDB #$FB CLR b2, TURN OFF A/ C CLUTCH
BRA LCF24 BRto WR to QUTPUT PWM s & ECU CR

: ENG NE NOT RUNNI NG NOT | N ALDL
; I'N DI AGNOSTI CS <<

LCFO5 LDX #$DFFF
LDY #$D000

LDAA $4002
CRAA #$10

CPU Data | atch

BSET L0032, #$08 ! LOOK TOO CARS
\ SET b4, TURN ON EAC



LCF24

LCF4F:

LCF5A

LCF5D

LCF60:

STAA
LDAA
STAA

LDD

STX
JSR

STX
JSR

STX
STD

cK

LDAA
Bl TA
BEQ

PSHX
PULA
ANDA
CRAA
PSHA
PULX
PSHY
PULA
ANDA
CRAA
PSHA
PULY

; CK AFR OPT WD 3,

$4002

$4004
#$02
$4004

L3FFC
#$04

L3FD6
LE4AB7

L3FDA
LE4AB7

L3FEA
L3FFC

CPU Data | atch

Baud /0 Reg, (SCl)
SET b1, TURN ON FAN 2
Baud /0 Reg, (SCl)

SET b2, TURN ON A/ C CLUTCH

EGR
SHORT DELAY

Eng Air Sys, AR DUTY CYCLE
SHORT DELAY

FAN, PWW REG (PWM)
STORE A/ C CLUTCH TO ECU CR

AFR OPTION WD 1 0001 0100
bl, 1 = 16 Hz CCP SOLENI OD I N USE

$8016
#$02
LCF4F

#$0F
#$B0

#$0F
#$B0

TST $8018
BM LCF5A
STY L3FD4
BRA LCF5D
STX L3FD4
IWP LDOCE
© Al R CONTROL
LDAA  $4002
ANDA  #$EF
ALDL MODE 4

CNT' L WD $0192, b4, 1

OPT WD 1

bl, 16 Hz CCP SOLONA D ??

BR I F NOT bl

... else

PUSH X TO USE FOR 16 Hz STUFF
GET UPPER BYTE

MASK FOR LOAER NI BBLE

PWM MASK FOR 16 Hz

MASK FOR LO NI BBLE
PYW MASK FOR 16 Hz

0101 0010

OPT W 3, CK FOR NORM CLSD CCP SOLENA D
BR | F CCP PURGE WHEN VALVE ON

... else

ELSE PURGE BY USI NG 0% DC

EXIT

; CCP aJT

; BR TO E LI GNT & CARS

; CPU Data | atch
: ASSUVE AIR CNT' L COFF

Al R PUVP CONTRCLED



CNT' L WD $0193, b4, 1 = AIR PUMP ON

ECM 8D, ECM P/ N 1227730

BRCLR L0048, #%$01, LCF79 : BRIF NOT IN ALDL MODE 4
;... else

DI SCRETE ENABLES, ALDL

b4, 1 = AIR PUVWP CONTROLED

BR I F NOT CNT' LI NG AR

LDAB L0192 :
... else

BI TB #$10
BEQ LCF79

LDAB L0193 ALDL DESCRETE STATES

Bl TB #3$10 b4 =1 = AIR PUW ON

BEQ LCF83 BR | F AR NOT REQUESTED
... else

BRA LCF81 TURN ON Al R VALVE

LCF79: BRCLR L0037, #$80, LCF83 : BRIF NOT b7, 1 =ENA NE RUNNI NG
;.. else
BRCLR LOO3F, #%$02, LCF83 ; BRIF NOT bl, {A R D VERTED}
;.. else
LCF81: ORAA #3$10 :

LCF83: STAA $4002

SET b4, {TURN ON Al R VALVE}
CPU Data | atch

LDX #$D000 ; AR SW OFF CCDE

CNT' L WD $0192, b5, 1 = AIR SW CONTROLED

; CNT'L WD $0193, b5, 1 = AIR SWON

: ECM 8D, ECM P/ N 1227730

ERCLR L0048, #3$01, LCF9D : BRIF NOT IN ALDL MODE 4

LDAB L0192 : DI SCRETE ENABLES, ALDL

Bl TB #3$20 : B5, 1 = AR SW CONTROLED

BEQ LCF9D : BR IF NOT CNT' LI NG AR SW
;... else

LDAB $0193 : ALDL DESCRETE STATES

Bl TB #3$20 b5, 1 = ARSWON

BEQ LCFAF ; BRIF AIR NOT REQUESTED
;... else

BRA LCFAC : ELSE TURN ON Al R SW

LCFOD: ERCLR L0037, #$80, LCFAF : BRIF NOT b7, 1 = ENA NE RUNNI NG

;... else

; CK AFR OPT WD 2, 0000 0100



; b2, 1 = DUAL AIR VALVE/ 0 = SINGLE

LDAB $8017 ;. AFR OPT WD 2

Bl TB #3504 b2,

BEQ LCFAF BR I F NOT b2
el se

BR | F NOT b2,
{AIR SW I NG NOT REQUESTED}

BRCLR  LOO3F, #$$04, LCFAF

LCFAC  LDX HSDFFF . LD X TO TURN ON Al R SW
LCFAE:  STX L3FDA © ARS DUTY CYCLE

: A/ C CLUTCH

LDD L3FFC - ECU CR

ANDB  #$FB . A C CLUTCH OFF CODE

CNT' L WD $0192, b7, 1
CNT' L WD $0193, b7, 1

CONT" LI NG A/ C CLUTCH
CLUTCH ENGAGED

ECM 8D, ECM P/ N 1227730

BRCLR L0048, #$01, LCFC8 : BRIF NOT IN ALDL MODE 4
;... else

LDX #L0192 : CNT'L WD

BRCLR 0, X, #$80, LCFC8 : BRif NOT b7, NOI CVMD | NG CLUTCH
;... else

BRCLR 1, X, #$80, LCFD2 : BRif NOT b7
; el se

TURN ON A/ C CLUTCH

LCFC8: BRCLR L0037, #$80, LCFD2 : BRIF NOT b7, 1 = ENA NE RUNNI NG
;... else
BRSET L0037, #%$20, LCFD2 . BRIF b5, A/ C CLUCTH OFF
;... else
LCFDO: ORAB #3504 ;

LCFD2: STD L3FFC

TURN ON A/ C CLUTCH
VWR NEW A/ C CLUTCH STATE

BCLR L0032, #8 ; TCC/ CARS UNLCCK CCDE

: CNT' L WD $0192, b2, 1 = ALTER TCC

; ONT'L WD $0193, b2, 1 = SHFT/ TCC ON

: ECM 8D, ECM P/ N 1227730

BRCLR L0048, #$01, LCFEC ; BRITF NOT IN ALDL MODE 4

;... else



LDAA L0192 ; CNT'L WD .., b2

BI TA #3504 b2, 1 = SKIP SHFT/ TCC CONTROLED
BEQ LCFEC : BRI F NOT CNT' LI NG TCC/ CARS
;... else
LDAA $0193 : ALDL DESCRETE STATES
BI TA #3504 ;. b2, 1 = SK SHFT/ TCC ON
BEQ LD004 : BRIF CVMD I NG TCC CARS OFF
;... else
BRA LD001 : TURN ON TCC/ CARS & EXIT
LCFEC: ERCLR L0037, #$80, LD0O04 : BRIF NOT b 7, 1 = ENG NE RUNNI NG

CK AFR OPT W 3, 0101 0010
; b2, 1 = CPU Auto Ratio Sel, 0 = TCC

LDAB  $8018 . OPT WD 3

BITB  #04 © b2
BNE LCFFD : BR b2
;. .... else
BRCLR LOO4A, #1, LDO04 : BR IF TCC UN- LOCKED
;... else
BRA LD001 : TURN ON TCC/ CARS & EXIT
LCFFD: BRCLR L004B, #2, LD004 : | F TCC/ CARS NOT ACTI VE
;... else
LDO01: BSET $0032, #8 : TURN ON TCC/ CARS

LDO04: CLRB

CNT' L WD $0192, b3, 1
CNT' L WD $0193, b3, 1

CCP CNTL' ED
CCP ON

CNT' L WD $0196, b3, 1 CCP PWM MAD ENABLE
CNT' L WD $0197, PWM DUTY CYCLE

ECM 8D, ECM P/ N 1227730
BRCLR L0048, #%$01, LD027 : BRIF NOT IN ALDL MODE 4
;... else
CNT'L W .. b3
b3, 1 = CCP CNTL' ED

LDAA L0192
BI TA #308
BEQ LDO1B

LDAA L0193
BI TA #308
BEQ LDO2E

ALDL DESCRETE STATES
b3, 1 = CCP ON
CCP CVD ED OFF

;... else
; el se



LDAB  #$FF . CCP OFF CODE

BRA LDO2E
LDO1B: LDAA L0196 : PWM ENABLE
BI TA #3$08 : b3, 1 = CCP PWM CNT' L
BEQ LD027 : BR IF NOT b3
; el se

LDAB L0197 PWW DUTY CYCLE

LD027: BRCLR L0037, #$80, LDO2E ; BRIF NOT b7, 1 = ENG NE RUNNI NG
LDAB L0125 ; PURCE D.C., (CNTS/ 16)

CK AFR OPT W 3, 0101 0010
; b7, 1 = CCP WHEN OUTPUT ENRG ZED

LDO2E:  TST $8018 ; OPT WD 3

BM LD034 : | F PURGE WHEN VALVE | S OFF
;... else
CcovB

CK AFR OPT W 1, 0001 0100
; bl, 1 = 16 Hz CCP SOLENI OD I N USE

LD034: LDAA $8016 . OPT WD 1
BI TA #302 bl, 16 Hz Val ve ??
BNE LD041 BRIF bl, 16 Hz

el se

LDAA #$34 ;

ASLD ; MULT $34 * 4
ASLD

BRA LDO46 7 WVRCCP PW & EXIT

LD041: LDAA #3$16 ;

ASLD . MULT $16 * 8 = $BO
ASLD . (176d)
ASLD

LD046: STD L3FD4 . WR CCP P.W

LDX #$D000 ; FAN OFF CCDE



LDO60:

LDO68:
LDO6B:

© ONT'L WD $0192, b1, 1
. ONT'L WD $0193, bl, 1

ECM 8D, ECM P/ N 1227730

FAN 1 CONTROLED

FAN 1 ON

L0048, #$01, LDO60
L0192
#$02
LDO60
L0193

#$02
LDO6B

L0037, #$80, LDO6B

L0037, #$08, LDO6B

#$DFFF
L3FEA

BR I F NOT I N ALDL MODE 4

DI SCRETE ENABLES, ALDL

bl,1 = FAN 1 CONTRCLED

BR I F NOT CNT' | NG FAN

... else

ALDL DESCRETE STATES

bl, 1 = FAN1 ON

BR I F FAN CVD ED OFF
el se

BR IF NOT b7, 1 = ENA NE RUNNI NG

... else

BR I F NOT b3, ALL PID FAN STP' S .
NOT ADDED

FAN MAX DUTY CYCLE
SAVE NEW FAN STATE

BRCLR

LDAB
Bl TB
BEQ

LDAB
Bl TB
BEQ

$4004
#$FD

CNT' L WD $0192, b5, 1
CNT' L WD $0193, b5, 1

ECM 8D, ECM P/ N 1227730

L0048, #$01, LDO87

$0195
#$20
LDO87

$0196
#$20
LD091

Baud /0 Reg, (SCl)
FAN OFF CCDE

FAN 2 CONTROLED

FAN 2 ON

BR IF NOT IN ALDL MODE 4
... else
ALDL MODE STATES
b5, 1 = FAN 2 CNTL' ED
BR I F NOT CNT' | NG FAN
... else
PWM ENABLES
b5, 1 = FAN 2 ON
BR | F FAN CVD ED OFF

el se

el se



LDO87:

LDO8F:
LD091:

LDOAB:

LDOB7:

L0037, #$80, LD091

LOO3F, #$40, LD091

CNT' L WD $0192, b6, 1
CNT' L WD $0193, b6, 1

CNT' L WD $0196, b0, 1
CNT' L WD $0197,

L0048, #$01, LDOB7

L0192
#340
LDOAB

L0193
#340
LDOC5

H#SFF
LDOCS

L0196
#3$01
LDOB7

L0197
LDOC5

L0037, #$80, LDOC5

#$FF
L0043, #4, LDOCS

L0123

ECM 8D, ECM P/ N 1227730

BR IF NOT b7, 1 = ENA NE RUNNI NG
... else
BR IF ALL PID FAN STP'S NOT ADDED

TURN ON FAN 2

EGR CONTROLED

EGR ON

EGR PWM ENABLED

PVWM DUTY CYCLE

BR IF NOT IN ALDL MODE 4
... else

CNT' L WD

b6, 1 = EGR CONTROLED

... else

CNT' L WD

b6, 1 = EGR ON

EGR CMD ED ON
el se

TURN EGR OFF

PWVM ENABLES

b0, 1 = EGR PWM ENABLED
BR I F NOT b0

... else

PWM DUTY CYCLE

BR I F NOT b7, 1 = ENG NE RUNNI NG

TURN OFF EGR CCDE

EGR DI AG | N WORK

(IF Err 32 IN WORK, OFF EGR)
... else

QUTPUT EGR D. C.



CcovB

LDOC5: LDAA #52 ;

ASLD C MULT 52 * 4 = 208 = 32 Hz
ASLD
ORAB  #$03 . SET LOWER 2 BITS CF D.C
STD L3FD6 . WR EGR TO __
© K ENG LI GHT

LDOCE:  LDX #$D000 . Eng LI TE OFF OODE

© CNT'L WD $0195, b2, 1
" ONT'L WD $0196. b2, 1 = LI GHT ON

ECM 8D, ECM P/ N 1227730
BRCLR L0048, #$01, LDOES : BRIF NOT IN ALDL MODE 4
; el se

LDAA  $0195 ALDL MODE STATES

Bl TA #304 b2, 1 = ENG LITE CNTL' ED
BEQ LDOES BR IF NOI CMD I NG E LITE
LDAA $0196 PWV ENABLES

;... else

BI TA #3504 b2, 1 = LIGHT ON

BEQ LDOF4 BR IF CARS LI TE CMD ED OFF
el se

BRA LDOF1

LDOE5: BRSET L0042, #$08, LDOF1 BR IF b3, {Enb LIGHT BULB TST I N WORK}
(TURN Eng LITE ON IF I N BULB TST}

: ... else
BRCLR L0037, #$80, LDOF4 ; BRITF NOT b7, {1 = ENG NE RUNNI NG
;... else
BRCLR L0038, #$80, LDOF4 ; BRIF NOT b7, {Eng LITE}
; el se
LDOF1: LDX #$DFFF
LDOF4: STX L3FD8
Conp Aided Ratio Sel ection LIGHT
LDX #$D000 ;. CARS LI TE OFF CODE

CARS LI TE CONT' ED

CARS LI TE ON

© CNT'L WD $0195, b4, 1
. ONT'L WD $0196, b4, 1



LD10E:

LD11A:
LD11D:

LD121:

; ECM 8D, ECM P/ N 1227730

BRCLR

LDX
STX

RTS

L0048, #$01, LD10OE
L0195

#$10

LD10E

L0196

#$10
LD11D

L0042, #$10, LD11A

L0037, #$80, LD11D
LO04B, #2, LD11D

#$DFFF
L3FCC

BR IF NOT IN ALDL MODE 4

... else

ALDL MODE STATES

b4, 1 = CARS LI TE CNT' ED

BRIF NOT CMD I NG CARS LI TE

... else

PWM ENABLES

b4, 1 = CARS LITE ON

BR IF CARS LI TE CMD ED OFF
el se

GHT TST I N WORK
IF IN BULB TST)

BR IF NOT b7, 1 = ENG NE NOT RUNNI NG
... else

BR | F CARS NOT ACTI VE

... else

CARS MAX D. C.

VR NEW CARS STATE

RETURN TO MAJOR LOOP EXE

Rk kR R R R S SR S e O R R AR S S R

R kR R R G I O R R R S O R AR S R R

L I

O L TEMPERATURE

>>>> SEGVENT 2 OF MAJOR LOOP EXE <<<<<

Rk Sk kR R R A R R R R Rk R S R R R

BCLR

LDAA
JSR

STAA
LDX
JSR

LDAB
LDX
JSR

STAA

L0043, #$80

#3$01
LE2D4

LO1BC
#$F116
LE3DO

$83E8
LO1BD
LE31C

LO1BD

CLR ERR 52/62 BI T

SEL AD CH 1, (OL TEWP)
A/ D MUX READ

AD AL TEMP RESULT
AL TEMP LIN TABLE
2D LOOX UP, NO OFF SET

aL TEMP FILT CCEF
LI NEAR O L TEMP
LAG FI LTER ROUTI NE

SAVE LI NEAR FILT O L TEWMP

AD AL TEMP RESULT

BI T CODE FOR ERR 52

TEMP VAL THRESH, 245d

IF QL TEMP LO, (A/'D H)
el se



ERR 62 QL TEMP H

LDAA $01BD ; FILT AD QAL TEWP
BIT CODE FOR ERR 62

CVPA $82AD ;. TEMP VAL THRESH

BCS LD160 ; BRIF TEMP OK, (EXIT)
; el se

LD152: LDX L0019 ; Eng run tine

CPX $82A6 : RUN TI ME TRESH FOR VATS ERR 52/ 62
: 1800 SEC S

BLS LD160 ; BRIF NOT TIME YET, (EXIT)
; el se

BSET L0043, #$80 SET ERR 52/62 BI T
ORAB  $0050

STAB $0050

LD160: RTS ; RETURN TO MAJOR LOCP EXE

R Ik S kR R R G I S S R S R IR S R S R

Rk kR R R R I S SR S O S R AR S R R I

* M SC 100 MSEC ROUTI NE
* TYPE $8D ECM 1227730

*

* >>> SEGMVENT 4 OF MAJOR LOOP EXEC <<<<

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhdhhdhdhhdhhdhdhdhhdhdrhddrhdrxdxdk

CK IF DIAG SWin DI AG MODE

SET FLAG L0038 = 1 FOR BLI NK QUT DI AGNOSTI CS
REQUI RES ALDL LINE TO BE WTHI N 780 nV of gnd

LD161: BCLR L0038, #$10 © CLR b4, DI AGNOSTI C SW MODE
LDAA  #$70 . SEL A/D CH 7, (ALDL)
JSR LFOD2 . Go read A/D
CWPA  #40 . 780 nvdc
BCC LD170 . BR | F NORM SELECTED

BSET L0038, #$10 SET b4, D AG SWin D AG MODE

(Bl'ink out diagnostics)

;... else

LD170: LDAA Lo1c2 ;. STACK OVER WRI TE TEST ADDR
;. CK FOR STACK OVERFLOW
BEQ LD178 . BROF 'K
; el se

BSET L0036, #4 SET STACK OVERFLOW FLAG
LDL78: LDD #0 . MAKE SURE DLY' ED SART OF INJ --
STD L3FCE " REG S IS CLR

khkhkkhkhhkhhhhhhhhhdhhhdhdhhdhhhhdhhhhdhhhdhhddrhddrhdrxdxik

* MAKE CENTRAL COVPUER MODULE
* (CPU) OUTPUT MODE WORD

Rk b Ik R R S A R R R R R kS R I R

CLRA

BRCLR L0003, #%$20, LD185 : BRI F NOT b5, VATS
;... else



LD185:

LD18B:

LD191:

LD197:

LD19F:

LD1A1:

LD1A7:

LD1AD:

LD1B3:

BRCLR

BRCLR

BRCLR

BRSET

BRCLR

BRCLR

BRCLR

BRCLR

CRAA

STAA

#3$01

L0031, #$80, LD18B

#$02

L0038, #$24, LD191

#$04

L0038, #$C0, LD197

#$08

L0046, #$10, LD19F

L0041, #$02, LD1AL

#$10

L0043, #$80, LD1A7

#$20

L0038, #2, LD1AD

#340

L0038, #$10, LD1B3

#$80

L0049

VATS DI SABLI NG FUEL, (BIT 0)

BR I F NOT b7, A/ C CLUTCH ON
el se

A C CLUTCH O\, (BIT 1)

BR IF NOT b5 & b2, ERR 21 or 22, (TPS)
el se

TPS FAIL, (BIT)

BR IF NOT b. ..,
el se

ERR 33 or 34, (MAP)

MAP FAIL (BIT 3)
BRIF NOT b4, 1 = ERR 23 TH S PASS,
( MAT)

el se

BR | F NOT bl, ERR 23, (MAT)
el se

MAT FAIL (BIT 4)

BR I F NOT b7, ERR 52 or 62, (AL T)
el se

OL TFAL, (BITH5)

BR IF NOT bl, COOL ERR TH S START UP
el se

SET b6, COOL SENSCR FAI L

BR I F NOT b4, IN D AG MODE
(Bl'ink out diagnostics)

... else
SET b7, ECM I N DI AG MODE

SAVE UP DATED CCM QUTPUT MODE WD

Rk Sk kR R S R R O R S O IR S R S

BRSET

STAA

LDAA
STAA

BRSET

L0037, #$80, LD1EO

L0046

LOO5D
L0060

L0001, #$40, LD1CF

BR IF NOT b7, 1 = ENA NE RUNNI NG
el se

CLR DECEL F U O & P/ E FLAG
CLEAR b0, 2, 4, 6 &7

BO 1 = | NTEGRATOR CHG (USED ERR 32)
B2 1 = BLK LRN ADDR CHANGE
B6 1 = 02 RICH
B7 1 = USE MAT FOR FUEL CALC
SAVE AFR MD WD

FLT COOLANT TEMP
USE AS START UP COOLANT

BR I F BAD SHUTDOMN



CVPA $8031 ;. WARM TEMP THRES
BCS LD1CF :
;. .... else

BSET L0001, #$40 SET WARM KI CK DN ENAB FLAG

LDICF CLRB
LDAA $83F3 02 DEFAULT FILT VALUE
STD LOO8E M\R LP FI LTERED A/ D 02

STAA $0092

LDAA $8629 ; Cold I AC park posit
STAA L0119 ;
JMP LD261 ; EXIT
' ENGNE RANING
LD1EO BCLR- o -LEJOOZ- i-#$10 ---------- ; CLR SKP | AC MOTOR RESET BI T
LDX $0092 ; OLD DI AG 02 FILT VAL

LDAA LOO8E
LDAB $83F2

NEW MR LP 02 FILT VAL
0.195, 100 MSEC FILTER CCEF

JSR LE31C LAG FI LTER ROUTI NE
STD L0092 ; NEWDI AG 02 FILT VAL
LDAA L0095 ; TPS LD

BNE LD25B

.... else

VSS TABLE | NPUT

ONLY LRN AT | DLE
.... else

FLT COOLANT TEMP

87 DEG ¢ TEMP THRESH

LDAA L0083
BNE LD25B

LDAA LOO5D
CVPA $869A

BLS LD261 DONT LRN | F TO HOT
CVPA $869B ; LEARN WHN COOL < 103.3 C, (216 F)
BCC LD261 DONT LRN | F TO COLD

el se

Idle spd Tinme out steps

DONT LRN | F TO SOON

.... else

BR HOT RE- STRART REATRD ON

(DON' T LRN I F I N HOT RE- START RETARD)

LDAA LO1B1
BNE LD261

BRSET  LOO3A, #$08, LD261

LDAA LO1B5 : DI FF DESI RED RPM FOR LOW BATTERY
BNE LD261 DONT LRN | F LOW BAT ADJ
el se

| AC K/ A NOTCR TMR
50 SEC TO LEARN M N MOTOR K/ A STEPS

LDAA LO1B4
CVPA $86A0

BCC LD221 BR IF TIVE TO UP DATE LRN VALUE
el se
| NCA
BEQ LD261 ;
... else
STAA  LO1B4 © | AC K/ A NOTOR TMR
BRA LD261 CEXIT
© UPDATE LEARN
LD221: CLR LO1B4 . | AC K/ A NOTOR TMR

LDAA L002D ; Keep alive I AC posit



LD238:

LD241:

LD247:

LD24E:

LD25B:

LD261:

LD270:

C\VPA
BEQ

BCS

BRA
I NCA
BLS
LDAA
PSHA
SUBA
NEGA
BCC

LDAA
STAA

PULA
BHI

LDAA
STAA

LDD
ASLD
ASLD
ASLD
STD

RTS

L0119
LD261

LD238
$869C
LD241
$869C
LD241
$869D
LD241
$869D
L002D
LD247
LO1B3
LD24E
#255

LO1B3
$869F
LD261

L002D
LD261

LO1B3
LO1B4

H#SFF
L4003

L012D

L0130

DONT LRN | F NO CHANGE
... else
BR I F NEED TO LRN UP
el se
M N KEEP ALI VE MOTOR STEPS, 10 STP' S

... else
MAX KEEP ALI VE MOTOR STEPS, 70 STP'S

MAX KEEP ALI VE MOTOR STEPS

el se

KEEP ALI VE | AC PCSI T
el se
BR | F NO OVERFLOW
... else
MAX VALUE
MAX DELTA STEPS/ | DLE FOR KA LEARN, 1d

... else
Keep alive | AC posit

| AC K/ A MOTOR TMR

Set for output
CPU DDR

RUN TOTAL DELI VERED FUEL
DV BY 8
RUN TOTAL DELI VERED FUEL TO I NST PNL

RETURN TO MAJOR LOOP EXE

khkhkkhkhhkhhhhhhhhhdhhhdhdhhdhhhhdhhhdhhdhdhhdhdrdrddrhdrrdxixx

Rk Sk kR R S R I R R R R A R AR IR I

* LOG RAM TO |1 *U RQUTI NE

*

* >> SEGQVENT 3 OF MAJOR LOOP EXEC <<

*

R Sk kR R R R I R SR S R IR R S R S

© K HEADS UP

DI SPLAYS ETC

BRCLR L0036, #$80, LD277

JSR

L5812

BR I F NO HEADS UP

TO | *2U CODE



LD277:

LD27D:

LD289

LD291

LD29A

LD2AC

LDAA #SF7
STAA $5000
RTS

12U Bit 3, LOGE NG RAM CNT' L

RETURN TO MAJOR LOOP EXE

Rk S kR R R A R R R R Rk b S R R R R R

khkhkkhkhhkhhhhhhhhhdhhhdhdhhdhhhhdhhhdhhhhdhhdhdrhddrhdrxdxdk

* ANC, CLS LP, TEST CF FAN

*

* >>> SEGVENT 5 OF MAJOR LOCP EXE <<<

*

* ORG $D27D

khkhkkhkhhkhhhhhdhhhhdhhhdhdhhhdhhhhdhhhdhhdhdhhdhdrhddrhrdrxdxixx

LDAA $0000 ;. M NOR LP CNTR

BI TA #3$10 : FAN DONE IF Bit 4 =0

BNE LD289 :
;. .... else

JSR LD324 ; FAN ROUTINE, (FAN & A/ Q)

JMP LD401 : TO A/ C CLUTCH RQUTI NE

BRSET L0037, #$80, LD291 : BRIF B7, 1 = ENA NE RUNNI NG
: .... else

BRCLR L0001, #8, LD2F4 . BRIF'OK SHUT DOMN
;. .... else

BRCLR L0042, #2, LD29A : BRIF ERR 44 or 45
; ( CMD | NG OPEN LP)
;. .... else

CLR LOODE : CLR CLSD 02 SENS NOT RDY TMR
: & FORSE CPN LP

BRA LD2F4 :

ALDL MODE 4, COWAND OPN CLSD LCOP

© ONT'L WD $0194, b0, 1
. ONT'L WD $0195, b0, 1

ECM 8D, ECM P/ N 1227730

BRCLR L0048, #$01, LD2AC
LDX #L0194

BRCLR 0, X, #$01, LD2AC
BRCLR 1, X, #$01, LD2F4
JwP LD2EF

CONTROLI NG OPN/ CLSD LOCP
CLGCSED LOOoP

BR I F NOT IN 8192 Baud MODE 4

MODE ENABLE CNT' L WD, (ALDL)
BR | F NOT bO,

BRIF b0 =0, 1 = CLSD LOCP

BR TO SET CLSD LP FLG I F
CMD I NG CLSD LP

BRSET L0001, #2, LD2CB

BR IF CLS LOOP Tl MER DONE



LD2CA4:

LD2CB:

LD2DC:

LD2E8
LD2EB

LD2EF

LD2F4

LD2F7

LDD L0019
LSRD

LDX #$848C
LDAA L0060
CVPA $848B
BLS LD2C4

I NX

CVPA $848A
BLS LD2C4

I NX

C\vPB 0, X
BCS LD2F4
BSET L0001, #2

; COOLANT ENABLE TEST

LDAA

LOO5D
CVPA $8489
BLS LD2F4

. A'F HU SLEWCLS LP D SABLE TEST
. (MDD AFR)

BRCLR L0036, #$80, LD2DC
LDAA LO04C

ANDA #3$60

BNE LD2F4

; 02 SENSOR READY TEST

LDAA

LOODE
CVPA $8491
BCC LD2E8
I NCA
STAA LOODE
BRA LD2EB
BCLR L0001, #1
BRCLR  LOOO1, #01, LD2F4
BSET L0047, #$80
BRA LD2F7
BCLR L0047, #$80

Rk I R R R R e o b R IR Sk S S O o

* LEARN ENABLE QUAL'S

*

* TYPE $8D ECM

Rk I R R R R e S b R R R S O

BRCLR L0047, #$80, LD31A

Eng run time
SEL TIME THRES BASED ON Start Up COCL

START UP COOLANT
COOL THESH FOR COLD CLS LP TMR, (1l4c)

I NCR ADDR
COOL THRES FCOR HOT CLSD LP, (40c)

I NCR ADDR

BRIF TIME TOO SHORT FOR CLS LP
.... else
SET BIT 1, CLS LP TI MER DONE

FLT COOLANT TEMP
M N COOL FOR CLSD LP, (40c/104f)
BR I F TOO COLD FOR CLSD LP

BR | F NO HEADS UP
HEADS UP FLG FOR SLEW
Mask for nod'ing AFR
BRIf cnt'ling AFR

el se

CLR CLSD 02 SENS NOT RDY TMR
5 SECONDS MAX TI ME | N W NDOW
BRIFLT 5 SEC

.... else

i ncr CLSD 02 SENS NOT RDY TWMR
CLR CLSD 02 SENS NOT RDY TMR

CLR 02 SENS RDY FLG
BR I F 02 SENS NOT RDY
.... else

SET CLS b7,

B7 1 = CLOSED LCCP

CL LEARN QUAL'S

CLR b7,

B7 1 = CLOSED LOCP

EXIT IF NOT IN CLSD LOOP,



LD31A:

LD320:

LD324:

LD333

; CK COOLANT LMI" S
LDAA LOO5D
CVPA $8518
BLS LD31A

CVPA $8519
BHI LD31A

; CK AFR FOR STOCH

LDX LOOF1

CPX $841A
BNE LD31A

" CK MAP LOWLMF FOR LEARN
LDAA L0079

CVPA $851A
BCS LD31A

; SET LEARN ENABLE FLG

BSET L0047, #$02

BRA LD320

; CLR LEARN ENABLE FLG

BCLR L0047, #$02

FLT COOLANT TEMP
LOW COOL THRES FOR BLM UPDATE, (50 O
BR I F TOO COLD FOR LEARN
... else
H COOL THRES FOR BLM UPDATE, (140 O
BRIF TOO HOT FOR LEARN

el se

FI NAL TOTAL AFR VAL

AFR CALI B, (14.7)

BRIF AFR N. E. STCCH
el se

MAP for Spd/ Dens calc
IF MAP L. T. O then disable BLM update
EXIT VI A Dl SABLE LRN

el se

SET Bl
Bl 1 = LEARN ENABLED

EXIT

clr bl
DI SABLE LEARN

CLEAR CELL 0 TMR
TO A/ C CLUTCH ROUTI NE

RETURN TO MAJOR LOOP EXE

CLR LOOE1

JSR LD401

RTS

R Sk kR R R G I S R R R R R R R S b R R

© FAN ROUTI NE
" P/ O SEQVENT 5 OF MAJOR LOOP EXE

BCLR LOO3F, #$18
BRSET L0031, #$80, LD333

LDAA L0102

BEQ LD339
DECA
BRA LD336

LDAA $8373

CLR FAN 1 & 2 REQUEST FLGS
BRIF AC CLUTCH I S ON

... else

A C OFF Tl MER

... else
DEC A/ C OFF TMR

GO STORE NEW TMR VALUE

45 SEC A/ C CLUTCH OF



LD336

LD339

LD342

LD352

LD362:

LD36F:

LD376:

LD380:

STAA L0102

; COOL ERR ACTI VE TEST

BRCLR L0038, #$02, LD342

BSET LOO3F, #$18
BRA LD398

* H A/ C HEAD PRESS &
" Vss ENABLE TEST

BEQ LD376

LDAA L0031

LDX #$8019

BRSET 0, X, #$20, LD352
ECRA #340

BI TA #340

BEQ LD362

BSET LOO3F, #$08
BRA LD376

BSET LOO3F, #$08

LDAA $8376
LOO3F, #$40, LD36F

LDAA $8375
CVPA L0081
BCS LD376

BSET LOO3F, #$10

LDAA $8377
L0037, #$08, LD380

LDAA $8378
CVPA LOO5D
BCC LD387

BSET LOO3F, #8

; FAN 2 H COOL ENAB TEST

... TIME FOR DI SABLE
NEW A/ C OFF TMR VAL

BR I F NOI' ERR 14 or 15

SET FAN 1 & 2 REQ FLAGS | F ERR
BR TO TMR & QUTPUT ROUTI NE

A C OFF TMR

BRIF =

0, (A/C OFF LONG ENOUGH)

... else
FMD 1 MODE WD
AFR OPT WD 4

0 = N.C. FAN REQ | NPUT
BRIF NO SW

INV H

HEAD PRESS BIT IF N. C

b6, HEAD PRESS H ?
BRIF H &
el se

Vss

35 MPH FOR FAN 1 ENAB, A/ C ON

BRIF Vss TOHGH FOR FAN 1 Wth A C

SET FAN 1 REQUEST

SET FAN 1 REQ FLG I F PRESS H &
A C OFF TI MER NON ZERO BI TS

FAN 2 DI SABLE, 55 MPH W HI

BR IF FAN 2 ON

FAN 2 50 MPH Vss THRESH

Vss

Vss LO ENOUGH FOR FAN 2 ON
.... else
SET FAN 2 REQUEST

FAN 1,

BR I F NOT b3, FAN 1 PID STPS DONE

103C DEG FCR DI SABLE

el se

FAN 1.

106 Deg C FOR ENABLE

FLT COOLANT TEMP

SET DECEL ENLEAN ACTIVE BIT

HEAD PRESS



LD387:

LD391:

LD398

LD3A6

LD3AA

LD3B7

LD3C6

LD3CF

LD3DA

LDAA
BRSET

BRSET

CLRA

I NCA

BNE

DECA
STAA

BRA
BRSET
CVPA
BHI
CLR
BCLR
BCLR
BRA

BSET

$8379
LOO3F, #$40, LD391

$837A
LOO5D
LD398

LOO3F, #$10

L0101
LOO3F, #$28, LD3A6

LOO3F, #$28, LD3A6

LD3AA

LD3AA

L0101

LOO3F, #$20
LOO3F, #8, LD3B7

LOO3F, #$20

LOO3F, #$08, LD3C6
$837C
LD3CF

L0037, #$08, LD3CF
LD3DA

L0037, #$08, LD3DA
$837B

LD3DA

$0102

L0037, #$08

L0039, #$40

LD3DD

L0039, #$40

FAN 2, 106 Deg C FOR DI SABLE
BR IF ALL FAN PI D STP' S ADDED

FAN 2, 111 Deg C FOR ENABLE
FLT COOLANT TEMP

SET FAN 2 REQ ED BI T

FAN TMR VAL
BRIF NOT ....

Al R CONTRCLED, 0 = DI VERT
DECEL ENLEAN ACTI VE

... else

BRIF ....

Al R CONTRCLED, 0 = DI VERT
DECEL ENLEAN ACTI VE

... else

CLR FAN TMR

el se
NEW FAN TMR VAL

CLR OLD FAN 1, WAS ON bi t

BR | F NOT DECEL ENLEAN ACTI VE
... else

SET O.D FAN 1, WAS ON BI T

BR I F FAN 1 REQ FLAG SET

20 SEC, FAN TI ME ON THRESH

I F ON LONG ENOUGH TO TURN OFF

... else

BR IF NOT b3, FAN 1 PID STPS DONE
FAN 1 NOW OFF

... else

TURN FAN 1 ON

BR IF b3, FAN 1 PI D STPS DONE
{NO DLY I F FAN 1 ON NOW

... else

1 SEC FAN DELAY TMR

| F OFF LONG ENOUGH TO TURN ON
... else

NO FAN I N VENT OR HEAT REQUEST
CLR b3, FAN 1 PID STPS DONE FLG
CLR b6, FAN 1 QUTPUT REG FLG

EXIT FAN 1 va FAN 2

SET FAN 1 QUT REQUEST FLG



LD3DD BRSET  LOO3F, #$10, LD3EC ; BRIF FAN 2 REQ FLAG SET
CVPA $837E ;15 SEC FAN 2 CONT RUN
; TIME ON AFTER OFF REQ

BCC LD3FS5 . | F ON LONG ENOUGH TO TURN CFF
BRCLR  LOO3F, #$40, LD3F5 . BRI EI FAN 2 NOW OFF
BRA LD3FD . ELSE TURN FAN 2 ON

LDBEC  BRSET  LOO3F, #$40, LDBFD . NODLY I F FAN 2 ON NOW

CVPA $837D
BHI LD3FD

5 SEC FAN 1 TO FAN 2 ON DELAY TMR
| F OFF LONG ENOUGH TO TURN ON

... else

CLR FAN 2 ENABLE FLG

CLR FAN 2 QUTPUT REG BIT

LD3F5 BCLR LOO3F, #$40
BCLR L0045, #$01

BRA LD400 ; EXIT via RTS
LD3FD  BSET L0045, #$01 ; SET FAN 2 OQUT REQUEST BIT
LD400: RTS ; RETURN TO MJIR LP, SEGVENT 5

© A/ C CLUTCH ROUTI NE
© P/ O SEGVMENT 5 OF MAJOR LOOP EXE
LD401: BRSET L0030, #$20, LD458 . BR IF NO A/ C REQUEST
... else
BRSET  LOOFE, #$04, LDA58 * BRIF b2, MOTOR RESET STARTED
. OFF CLUTCH | F RESET | N WORK

(PID Mi W #2)

LDAA $837F ; % TPS A/ C Dl SABLE, 99.6%

BRCLR L0037, #%$20, LD412 BR IF NOT b4, 1 = A/ CCLUTCH COFF
el se

SUB HYST I F A/ C OFF

SUBA  #16 :
LD412: CMPA L0097  TE TPS
BCS LD458 . OFF CLUTCH IF TPS TEMP G T. THRES
: el se
© A/C CLUTCH H OO0 TEMP Di SABLE TEST
LDAA  $8380 . 124 Deg C, A/ C Dl SABLE
BRCLR L0037, #$20, LDA1F * BRIF NOT b4, 1 = AC OFF
el se

LD41F: CVPA LOO5D FLT COOLANT TEMP

SUBA  #7 " SUB HYST IF A/C OFF
BCS LD458 " OFF CLUTCH IF COOL TEMP G T.

el se
A C CLUTCHH AL TEMP DI SABLE TEST
i_DAA $8381 ; 151 Deg C, O L TEMP D SABLE
BRCLR L0037, #%$20, LD42D : BRIF NOT b4, 1 = AAC OFF
el se

LD42D: CVPA $01BD FILT AD AL TEMW
BCS LD483 OFF CLUTCH IF O L TEMP G T. THRES

SUBA  $8382 . 0 Deg C, OL TEMP HYST
: el se



LD448

LD458

LD45A

LDASF

LD46D

LD470:

LDA7B:

LD483:

; A/C CLUTCH H MPH DI SABLE TEST

LDAA L0081

CVPA $8383

BCS LDASF

BRSET L0043, #$20, LD448
BSET L0043, #$20

LDD L0019

ADDD $8384

STD $01B9

LDX L0019

CPX LO1B9

BCS LD4A5A

BSET L0043, #$40

LDAA $8386

STAA LO1BB

BRA LD483

BCLR L0043, #$40

BRA LD470

H MPH DI SABLE TO RE- ENABLE TEST
BRCLR L0043, #$40, LD46D
LDAA $01BB

BEQ LD46D

DEC $01BB

BRA LD483

BCLR L0043, #$20

H RPM ENABLE PREVENTI ON TEST
BRCLR L0037, #$20, LDA7B
LDAA L0085

CVPA $8387

BCC LD483

BCLR L0043, #$40
BCLR L0037 #$20
BRA LD486

BSET L0037, #$20

Vss

H GH SPD DSABLE A/ C, (255 MPH)
BE IF Vss L. T. THRESH

.... else

IF H NMPH 1ST PASS DONE

... else

SET 1ST PASS H WPH FLG

Eng run time

180 SEC S ACH MH TI ME B4 DI SABLE
SAVE A/ C DI SABLE TI ME

Eng run time

H MPH LONG ENOUGH ?

BR I F NOT LONG ENOUGH TO OFF A/ C
... else

SET ECR DDAG IN WORK BIT

(I'F LONG ENOUGH SET FLGQ

30 SEC S ACH MPH TI ME B4 RE- ENABLE
A CH WMPH RE ENGAGE TI MER
GO DI SABLE A/ C CLUTCH

CLR A/ C DI SABLED BY H MPH BIT

TO CK H RPM DI SABLE

BR I F A/ C NOT DI SABLED BY Hi
LO WPH RE- ENABLE TMR
IF TIME UP GO

MPH

... else

DEC TMR

OFF A/ C CLUTCH

CLR 1ST PASS WTH H MPH BI T
BR IF NOT b5, 1 = A/CCFF

{BY H RPM DI SABLE | F A/ C ON\}

... else

RPM 25

5K RPM FOR NO A/ C CLUTCH ENGAGE
BR TO DDABLE AAC IF RPM G T. THRESH

CLR A'C H MPH DI SABLE BI T
CLR b5, 1 = AC OFF
{TURN ON A/ C CLUTCH ENABLE}

TO A/ C LRN

SET b5, 1 = A/C OFF
{TURN OFF A/ C CLUTCH}



LD486: BRSET L0031, #$80, LD496 : BRIF A/C CLUTCH ON

... else

CLR MOTOR RESET STARTED BI T
DI SABLE A/ C LRN

BCLR LOOFD, #1

BRSET  LOOFD, #$80, LD501 . BRIF A/C ON
BSET  LOOFD, #$20 . SET 'eIA/S C ONT ED FLAG
BRA LD4BS D EXIT
LD496: BCLR  LOOFD, #$20 . CLRPID CMD ED STP' S H GHER BI T
BSET  LOOFD, #$40 . SET START UP DELAY I N WORK BI T
BRCLR  LOOFD, #$81, LD501 | BRIF A CCFF
el se

DEAD BAND TMR
04 Msec M N RPM ERR

LDAA LO116
CVPA $838C

BCS LD501 BR | F NOT | N DB LONG ENOUGHT
el se

© TOGGELE LRN FLAG

LDAA  LOOFD - AC MODE WD

EORA  #1 ;

STAA  LOOFD

BPL LD4BA . BRIF A/C ON, (LEARNED)
el se

| AC CURRENT PCSI TI ON
SAVE BEG NNI NG | AC POSI T

LDAA LO002B
STAA $0118

LD4B5 CLR LO116 RESET DEADBAND CNT' R
BRA LD501 ; EXIT
LD4BA  LDAA L002B ; | AC CURRENT POCSI TI ON

SUBA $0118 COWP LEARNED VALUE FOR ANTI Cl PATE

BCC LD4C2 BRIF LRANED VAL EQ or GT. O
;... else
CLRA : CLR I F NEGQ Tl VE
LD4C2 BRCLR LOOFE, #$80, LD4CB : BR IF NOT b7, PK/ NEUT, 1 = NEU

el se

LDAB  $838D (TF), PIN GAIN, A/C LRN, (1)

MJL SCALE NEUT STEPS TO DRI VE EQUIV
ASLD
LD4CB LDAB $8389 ;. MAX A/ C LRN, 32 STEPS
CBA : PRESSENT vs NMAX LM
BLS LD4D2 BR | F PRESSENT L.T. NMAX
... else
LIMT TO MAX VAL

LD4AD2 LDAB $838A A STEP M N A/ C LRN STEPS

@
>

CBA PRESENT vs M N VALUE
BHI LD4D9 BRIFGT. LIMT
el se
TBA
LD4D9: TAB : LIMT TO MN VAL

; CALC DI FF CHANCGE | N LEARN



LD4E9:

LDAFA:

LDAFB:

LD501:

LD50B:

LD50C:

LD514:

SUBA

CVPA

BLS

LDAB

TBA

STAB

BRCLR
LDAB
TSTA
BPL
NEGA
MJUL
NEGA
BRA
MJUL

ADDA
STAA

BSET

BRCLR

BCLR

RTS

LO02C
LD4E9

$838B
LD4E9

$838B

LO02C

LO02C

LOOFE, #$80, LDAFB
$865F

LDAFA

LD4FB

L0115
L0115

LOOFD, #$80
L0031, #$80, LD50B

LOOFD, #$80

| DLE SPD A/ C ANTI Cl PATE

.... else
5 STEPS MAX+ A/ C LEARN EACH
QV OF CYCLE

... else

5 STPS, MAX+A/ C LEN STPS
PER OV OFF CYC777

SAVE TF DI FF COWP

| DLE SPD A/ C ANTI Cl PATE
ADD TO PRI OR LEARNED VALUE

| DLE SPD A/ C ANTI Cl PATE
REP OLD A/ C COW W TH NEW

BR I F NOT b7, PK/ NEUT, 1 = NEUT
... else

PK/ Neut TF SCALAR

CHANGE NEQ TI VE ?

BR | F NOT NEG

... else

ABS VALUE OF CHANGE

SCALE PCS CHANGE

RESTORE S| GN

SCALE DN POS CHANGE

ADJ THROT FOLOWNER DI F
SAVE ADJ THROT FOLONER DI F

A C STATE OFF

BR | F CLUTCH OFF

... else

SET NEW A/ C STATE ON

RETURN TO MIR LP, SEGVENT 5

Rk Sk kR R R A R O R R R IR R S R S

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhhdhdhhdhhdhdrhddrdrdrrdxdx

* LOOK UP COCLANT VAR RQUTI NE

*

* >>> SEGVENT 7 OF MAJOR LOOP EXE <<<<<

*

khkhkkhkhkhhhhhhhhhdhhhdhhhhdhhhhdhhrhdhhhhdrhdhdrdrddrrddxx*

LDAA
CVPA
BLS

LDAA

LOO5D
#224
LD514

#224

; CGET ASYNC FACTOR

LDX
JSR

STAA

#$8554
LE3DO

$009F

FLT COOLANT TEMP
208c

... else
DEFAULT VAL, 208C

ASYNC FACTCOR, (COOLANT) TABLE
2D LOOX UP, NO OFF SET

COOL FACTOR FOR ASYNC FUEL



LDAA LOO5D : FLT COOLANT TEMP
CVPA #208 ; 116 Deg C
BLS LD524
;... else
LDAA #208 ; 116 Deg C

LK UP R'L OFFSET vs COCOLANT

14 LINES
© TBL = COUNTS
LD524:  LDX #$84F6 . RIL OFFSET Vs OOOL TBL
JSR LE3D0 2D LOOK UP, NO OFF SET

COCL LEAN OFF SET FOR C/L

LK UP PR ENRICH F/ A %CHG vs COCLANT
* k% VD-I— * k%

TBL = (LAMBDA * 256) + 128

LDAA LOO5D ; FLT COCOLANT TEMP
LDX #$860D ; PR ENRI CH FUEL/ Al R %CHG vs COOL TBL
JSR LE3CS 2D LK UP W LI NE COUNT

BRSET  LOOFE, #$08, LD54B

STAA LOOF5 PWR ENRI CH FUEL/ Al R %CHG vs COCOL RESULT
: BR I F b3, START UP DELAY OVER

el se
K AFR OPT WD 3, 0101 0010
© p0, 1 = COOL FOR I DLE SPD TI NE OUT
LDAA  $8018 - AFR OPT WD 3
RORA ;
BCC LD54B © DON'T DO LK UP BASED OM MAT TBL
: el se

| DLE SPEED TI ME QUT | AC STEPS vs COOLANT or MNAT

TBL = STEPS
LDAA LOO5D ; FLT COCOLANT TEMP
LDX #$86A1 ; I NDEX | DLE SPD TI ME QUT STPS vs COOL TBL
JSR LE3DO 2D LOOX UP, NO OFF SET

STAA LO1B1 | DLE SPD TI ME OQUT STEPS

LD54B: BRCLR  LO03C, #$02, LD55B BR | F ENG START TME NOT ENABLED

;... else

BRSET L0036, #$35, LD55B BR | F ALL SCREWED UP

... else
I NC LO45E TIME FM 1st DRP TILL ENG RUN
BNE LD55B EXIT | F NO OVERFLOW

el se

DEC LOASE TIME EM 1st DRP TILL ENG RUN



LD55B:  RTS ; RETURN TO MAJOR LOCP EXE

Rk kR R R R O SR S S R R R S S R R R

Rk Ik kR R S R R S S SR S e O S R AR R R R R

* KNOCK, LOW CCTAINE SPK MDD LOGE C

*

* >>> SEGMVENT 8 OF MAJOR LOOP EXE <<<<<

*
khkhkkhkhhkhhkhhhhhhhdhhhdhhhhdhhhhdhdrhdhrhdhdhhdhdrdrddrrddrx*

LD55C: LDAA $0000 : M NOR LP CNTR
CVPA #3$08 ; CK FOR 1 SECOND
BNE LD5C5 : EXXT IF L. T. 1 SECOND
; el se

LDAB LO1BF : LO OCTANE RETARD KNK CNT' R
BRSET $003C, #%$20, LDEAE BRIF Err 43A
;... else
BRSET L0002, #$80, LDEAE : BRIF EST Err 43B
;... else
LDAA $0103 ;. A/ D BATTERY VOLTAGE
CVPA #93 : 9.3 VDC
BCS LD5AE : BRIF Vbat L.T. 9.3 Volts
; el se
ABS VAP ENABLE TEST
i_DAA L0071 : NORM LI ZED LOAD MAP VAL

CVPA $8229 LO MAP THRESH FOR LO OCT MOD, (70 Kpa)

BCS LD5C2 IF MAP TOO LON CLR FLG S
el se

DI FF MAP ENABLE TEST

éUBA $0073 : 25 nsec DI FF MAP

BCS LD584 BRIFDFF MAP L.T. O
el se

DI FF MAP RHRESH, (0.6 Kpa)
IF DIFF MAP TO HIGH, CLR FLG S

CVPA $822A
BHI LD5C2

;. LO OCTANE SPK MOD ENABLED
; CK FOR H KNK OR NO KNK

LD584: LDAA LOOCA ;. KNK RETARD

BR | F NO KNOCK

... else

KNK RETARD THRESH, (3.8 Deg)
IF LO KNOCK, CLR FLG S

BRSET LOO3A, #1, LD599 : BRIF H KNK LAST PASS
;... else
BSET LOO3A, #3$01 ;. SET H KNOCK FLAG



LD599:

LD5A2

LD5AE

LD5B4:

LD5C2:

LD5C5:

LD5C6:

BCLR LOO3A, #$02 ; CLR NO KNK FLAG

BRA LD5B4 : DO SCALI NG TO ACTIVITY CNT' R
ADDB $822C ; RETARD I NCR VALUE, (18 DEG
BCC LD5B4 I F NO OVERFLOW

... else
LDAB #255 FORCE MAX LIMT

BRA LD5B4 DO SCALI NG TO ACTIVITY CNT' R

BRSET LOO3A, #2, LD5AE : BR IF NO KNK PRI OR PASS
... else

SET NO KNK FLAG

CLR KNK ACTI VE FLG

BSET LOO3A, #2
BCLR LOOS3A, #1

BRA LD5B4 GO SAVEL ACTIVITY CNTR
SUBB $822D ; DEC LO OCT RETARD, (2 CTS)
BCC LD5B4 ;

; el se
CLRB :
: USE LO OCT KNK COUNTER TO BASE
;. SPK MODI FI ATI ON

STAB  LO1BF . LO OCTANE RETARD KNK CNT' R
. DEG S. A RETARD, (5.8 DEG)
KNK Cnt * $822E VAL
ROUND
LO OCTANE RETARD MOD ER TEMPORARY

=

BRA LD5C5 ; EXIT

LO OCT SA RETARD MOD DI SABLED

CLR FLAGS
BCLR LOO3A, #3 ; CLR H & NO KNOCK FLAGS
RTS ; RETURN TO MAJOR LOCP EXE

Rk I kR R S R A R O R e O S R AR R R R

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhhhdhhhhdhhdhdrhdddrhdrxdxix

Al R MANAGVENT ROUTI NE
>>> SEGVENT 9 OF MAJOR LOCP EXE <<<

AlR PUVP CNT' ED WTH 3 WAY VALVE, AIR | S DI RECTED
TO PORTS, CAT or DI VERTED BACK TO PUWP.

Rk b Ik R R S R A Ik O R R R e O S R R R R R

LDX #$838E ; INDEX OF CALIB S

E o .

IF ENG IN CLSD LP, SET FLG FOR ENG IN CLS LP
SI NCE RESTART

LDAB L0047 - AFR MD WD



ANDB #3$80 ; 1 = CLCSED LOCP
CRAB LOO3E ; VD
VD

STAB LOO3E

>20
PPy
=

LDAA LOO5D : FLT COCOLANT TEMP
CVPA $0C, X ;. COOLANT THRESH
BCS LD5DD : DIVERT AIR
;. .... else
LDAA LO0O3C : CL FOR ERR S
BI TA #3504 ;. b2
BEQ LD5EO
;... else
LD5DD: JMWP LD6B5
;: CLS LP 1ST TI ME TEST
LD5EO: LDAA L0047 ;. AFR MD WD
BPL LD5EE :
;... else
CLR $010C ;. CLE DECEL TWMR

BRA LD618 : SKI P DE-CELL ROUTI NE
LD5EE: TSTB

BPL LD5FA : TO Al R DECEL RQUTI NE
;... else

LDAA LO10D ;. GET OLD TMR

BEQ LD5DD : BRIFTMR =0
;... else

DECA : DEC TMR

SAVE NEW TMR VAL

LD5FA:  BRCLR L0037, #$80, LD618 : BRIF NOT b7, 1 = ENG RUNNI NG
... else
LDAB LO10C DECEL TMR
LDAA LO10B OLD MAP

SUBA L0079 MAP for Spd/ Dens calc

BLS LD6OE BR |F NEWNMAP LT OLD NAP
OWA  $0B, X ;
BLS LD6OE ;
LDAB 7, X ;
LDOE  TSTB . K DECEL TMR
BEQ LD618
... else
DECB © DEC TMR EVERY 100 NMSEC
STAB  $010C . DECEL TMR
IWP LDBAG
© FUEL ENRI CH MODE
LD618: LDAB L0057 . RPM 25

C\vPB 6, X ;



BLS LD62A ; BRIF

LDAB L0106 H RPM DI VERT TWMR

oWB 1, X f
BHI LD666 . DIVERT, IN H RPM TCO LONG
| NCB * INC H RPM TMR
BNE LD62B ;
: el se
BRA LD62E ;
LD62A: CLRB ;
LD62B: STAB L0106 © SAVE NEW H RPM DI VERT TMR
LD62E: BRCLR L0046, #$20, LD63F * BR IF NOT b5
© B5 1 = IN PWR ENRI CH
... else
LDAB  LOI10E © GET PORT AIR TMR
OWB 0, X
BEQ LD6B5 - DIVERT IF IN P.E. TOO LONG
... else
| NCB © I NCR PORT AIR TI MER
STAB  LO10E © SAVE NEW PORT Al R TMR
BRA LD6AO f
LD63F CLR LO10E . PORT AIR TMR
BRSET L0039, #$80, LD6B5 * BRIF IN H WAY FUEL
... else
Ri ch @2 node
LDX L0107 . RICH 02 TWR
LDAB L0092 . NDFIt 02

IF FILT o2 GI' 782 nv FOR
TIME = LB392, DI VERT

93]
r
wn
—
&
)]
0o

el se
cPX $8392 0d
BCC LD663
el se
I NX
BRA LD65E
LD658  LDX L0107 . RICH 02 TWR
BEQ LD668 :
: el se
DEX © DECR TMR
LD65E  STX L0107 © SAVE RICH 02 TMR
BRA LD66B
LD663 BSET L0042, #$20 - SET Err 44 or 45 BI T
LD666  BRA LD6B5 f

LD668 BCLR L0042, #$20 ; CLR Err 44 or 45 BIT



LD66B

LD678

LD67D

LD686

LD69C

LD6AO

LD6AG6

LDX

BRA

LDX

BHI

I NX
STX

L0042, #$20, LD6B5
$8391

LD678

L0047

LD67D

#0

LD686

L0109
$8392
LD6B5

L0109

BRIF Err 44 or 45 Bit =1
IF FILT o2 LT 0.248V for
TIME = LB392, DI VERT
AFR MD WD

el se

R'L D VERT TI MER
20 SEC R/'L DI VERT TI MER

INCR RFL DI VERT TI MER
SAVE NEW R/ L DI VERT TI MER

MAP for Spd/ Dens calc
20 Kpa MAP DI VERT | F MAP LT

.... else
60 Kpa, DI VERT AIR I F MAP GT

el se

60 MPH, D VERT AIR IF MPH GI' 60 Kpa
& MAP L8397

D VERT

Al R MCDE WD
MAJOR MD VD

SET

Bl 1 = AR CONTROLED
B2 1 = AIR TO PORT
EXIT

LDAA L0079
OWA  $8396
BCS LD6B5
OWA  $8397
BLS LD69C
LDAA L0081
OWPA  $8398
BHI LD6B5
© OPN/ CLS LOOP
LDAB  LOO3E
BM LD6AG
© PORTS

LDAB  LOO3F
ORAB  #$06
BRA LD6B9

CAT

LDAB

; CK AFR OPT WD 2, 0000 0100

Air when on directs AIR to CAT

LOO3F

MAJOR LP MD WD



; b2, 1 = 4TH CR SWN. O

LDAA  $8017 . AFR OPT WD 2
Bl TA #$04 ; b2
BEQ LD6B5 : BRIF NOT b2
;... else
ANDB #3FB ; CLR b2, AIR TO PCRT BIT
ORAB #$02 ; SET bl, AIR CONTROLED BIT
BRA LD6B9 D BEXIT
. DI VERT
; (When air cnt'l sol de-ener air is diverted)
LD6B5 LDAB LOO3F ;. MAJOR MD WD
ANDB #$F9 CLR 1111 1001

: bl 1 = AIR CONTROLED, 0 = DI VERT
; b2 1 = AIR TO PORT
LD6B9 STAB LOO3F ; MAJOR MCDE WD

LDAA LOO79
STAA LO10B

MAP FOR SPDY DENS CALC
SAVE FOR NEXT LOOp

RTS ; RET TO MAJOR LOOP EXE

hkhkkkhkhkhhhkhhhhhhhdhhhhhhhhdhhhhdhhdhddhdhddrhdrddhdrrddrrd*x

hkhkkkhkhkhhkhkhhhhhhhdhhhhhhhhdhhhdhdhhdhddhdddhdrddhdrrddrrd*x

*  KNOCK, MAT IAC VAR S, ETC. ..

*

* >>> SEQVENT A (10), OF MAJOR LOCOP EXE <<<

*
hkhkkkhkhkhhkhkhhhhhhhdhhhhdhhhhdhhhdhdhhdhddhdddhdrdrdhdrrddrrd*x

LD6Cl: LDAB L0000 : NINOR LP CNTR
Bl TB #3$10 ;. b4
BNE LD6E2 . BRIF b4
; el se

LK UP KNOCK PCT RECOVERY RATE vs RPM

TBL = (DEG MBEC)/. 0225

LDAA L0057 : RPM 25
LSRA ;. SPACE FOR LK UP
LSRA ;
LDX #$8213 | NDEX KNOCK PCT RECOVERY RATE TBL
JSR LE3DO ; 2d LOOXK UP, NO OFF SET
LDAB LOOCA : KNOCK RETARD
MJL APPLY RECOVERY RATE
ADCA #0 ROUND
NEGA | NVERT
BNE LD6DB I F NO MATH ERROR
.... else
LDAA #255 FORCE MAX VALUE

LDeDB:  ADDA LOOC4 KNOCK RETARD RECOVERY

BCS LD6EO BR | F OVERFLOW
el se
CLRA
LD6EO: STAA LOOCA KNOCK RETARD

LD6E2: LDAA $824B ; Error WO 3 MASK



LD718

LD726

LD735

Bl TA #3$10

BEQ LD74C

LDAB LOOOO

C\vPB #26

BNE LD726

BRSET L0002, #$40, LD726
BRSET L0002, #1, LD718
BRSET L0036, #$10, LD726
BRCLR L0037, #$80, LD726
LDAB L0079

C\vPB $829D

BCS LD726

LDAB LO13B

I NCB

BNE LD726

LDAB LOO5D

C\vPB $829C

BLS LD726

BSET L0002, #1

BRA LD726

LDAB LO1A7

C\vPB $829E

BNE LD726

BCLR L0002, #1

BSET L0002, #$CO

b4 =1 Err 43, KNOCK
BR | F NOT b4

... else

Nl NOR LP CNTR

.... else

BR IF Err 43B SPK TEST DONE

TH S START UP

... else

BR IF Err 43B SPK TST I N WORK
... else

BR IF | GN OFF

... else

BR IF NOT b7, 1 = ENA NE RUNNI NG
... else

MAP for Spd/ Dens calc

If MAP LT 75 THEN DI SABLE Err 43B

.... else
SPK ADV BLEND MULT
I NCR SPK ADV BLEND MULT

el se
.... else
FI LT COOLANT TEMP
95c, Mn cool for for Err 43B
... else
SET Err 43B SPK TEST | N WORK

SPK FOR ERR 43B TST
24.9 Deg MAX S. A for
BR | F SPK NOT 24.9 Deg
.... else

CLR Err 43B EST TEST | N WORK

SET b6 & b7

Err 43B SPK TEST DONE TH S START UP
Err 43B SPK TEST FAI LED TH S START UP

ERR 43B TEST

CK FOR KNOCK ERRCR ERR 44

CK  SENSOR | NTERNAL RESI SI TOR

SENSCR WNDOW 1.44 --> 3.62 VDC

LDAA #03

JSR LE2D4
CVPA $8299
BHI LD735
CVPA $829A
BCC LD746
LDAA LOOC3
CVPA $8298
BHI LD741
I NC LOOC3
BRA LD74C

SEL A/D CH
MJUX READ

3. 62V UPPER VOTLAGE THRESH FCOR Err 44
CK Err TI MER

1. 44V LONER VOTLAGE THRESH FOR Err 44
EXIT via CLR Err

KNK SENS VDC CK TMR
10 Sec TI ME REQUI RED
BRIF GI 10 SEC S

... else

BUVP UP KNOCK Err TMR



LD741 BSET LO03C, #$20 ; SET KNOCK ERRCR BI'T

BRA LD74C CEXT
© CLEAR ERROR

LD746 BCLR  L0OO3C, #$20 - CLR b5, KNOCK ERRCR BI T
aR L00C3 " CLR KNOCK Err TMR

LD74C.  LDAA #3$80 ; Set A/D ch FOR MAT, (Ch 8)
JSR LFOD2 ; Go read A/D

COVA © | NVERT RESULT
. MAT A/D RESULT

STAA L0061 MAT A/ D VAL
' OK ERR 23, MAT LO
LDX L0019 . Eng run tinme
cPX $8268 ' 240 SEC, ENG RUN TIME <= DI SABLE 23/ 25
BLS LD7BB BR IF RUN TIVE LT 240 SEC S
... else
LDAB L0081 Vss/ 1

A D MAT VALUE

IF MAT < 2 ENABLE ERR 23
BRIF

... else

GET MAT ERR QUAL TMR

12 SEC QUALI FI CATI ON TI ME

BR IF ERR GI' 12 SEC

... else

1 MPH, |F > DO ERR 25, else 23

2
3

BHI LD77B BRIF Vss GT 1 MPH
... else

I NC LOOCB I NCR QUALI FI CATI ON TMR

BRA LD783

© OLR Err 23
LD778 BCLR L0046, #$10 . CLR b4, 1 = Err 23 TH'S PASS, (MAT)
LD77B  CLR LOOCB © CLR MAT ERR QUAL TI MER

BRA LD783 f

;. SET Err 23

LD780 BSET L0046, #$10 ; SET b4, 1 = Err 23 TH' S PASS, ( MAT)



© CK Err 25 QUAL'S
© 12 SEC, 1 NPH

LD783 LDAA L0061 ;. A/D MAT VALUE
CVPA $8272 139 Deg ¢, |F MAT > ENABLE 25
BCS LD79B BR IF MAT LT 129c

.... else

ERR 25, H MAP TWVR

12 SEC, MAT Err QUAL TIME

LDAA LOOCC
CVPA $8273

BHI LD7A3
... else
OWB  $826A 1 MPH, |E > DO 25, ELSE Err 23
BLS LD79E
... else
I NC LOOCC INCR H MAP TMR,
BRA LD7A6
* CLR Err 25
LD79B BCLR L0041, #$02 - CLR Err 25 TH'S PASS BI T
LD79E  CLR LOOCC * ERR 25, H MAP TMR
BRA LD7A6 f
. SET Err 25
LD7A3 BSET L0041, #$02 . SET Err 25 TH'S PASS BI T
LD7A6 BRSET L0046, #$10, LD7B3 BRIF b4, 1 = Err 23 TH'S PASS, (MAT)
... else
BRCLR L0041, #2, LD7BB BR IF NOT Err 25 TH S PASS
el se

BSET  LOOAE, #$40 SET Err 33, MAP HIGH BI T

BRA LD7B6 EXIT WDEFAULT MAT VAL
LD7B3: BSET LO04D, #1 ; SET Err 23, MAT LOW
LD7B6: LDAA $826B DEG C MAT DEFAULT I F Err 25, (29d)

STAA L0061 A D MAT VALUE

: LI Nl EARI ZE A/ D MAT, MAT TABLE FOR 1K PU
;17 LINE TBL

LD7BB: LDAA L0061 ; A/D MAT VALUE
LDX #$F12B I NDEX MAT LI NEARI TY TABLE
JSR LE3DO 2d LOX UP, NO OFF SET

I NV MAT VALUE

BRSET  LOOFE, #$08, LD7DA BR | F b3, START UP DELAY OVER
(PID Mi W #2)

el se

: CK AFR OPT W 3, 0101 0010
; bO, 1 = COOL FOR I DLE SPD TI ME QUT

LDAA $8018 ; AFR OPT WD 3



| DLE SPEED TI ME QUT | AC STEPS vs COOLANT or MNAT

TBL = STEPS
LDAA L0063 ;I NV MAT
LDX #$86A1 ; I NDEX | DLE SPEED TI ME OUT STEPS
JSR LE3DO ; 2D LOOX UP, NO OFF SET
STAA LO1B1 ; I DLE SPD TI ME QUT STEPS
LD7DA:  LDAA L0063 I NV MAT

CK AFR OPT W 3, 0101 0010
; b4, 1 = OPT INV MAT Lk Up

LDX #$8018 - AFR OPT WD 3
BRCLR 0, X, #$10, LD7EC " BR IE NOT b4

LK UP (COCLANT - MAT) DELTA MULT
FOR INV TERM L. U. vs AIR FLOW

TBL = MJULT * 128
LDAA LOO6B ; gns/sec, LIMTED AIR FLON FM | DEAL GAS LAW
LDX #$880E ; (COCLANT - MNAT) DELTA MULT

; FORINV TERM L. U vs AIR FLOWN

LD7FA LDAA  #255 FORCE MAX VAL

JSR LE3DO 2D LOOX UP, NO OFF SET
LDAB LOO5D : FLT COOLANT TEMP
SUBB L0063 TNV MAT
BCC LD7F2 :
; el se
CLRB :
LD7F2 MJL : APPLY MULT
ASLD :
BCS LD7FA : | F NO OVERFLOW
;... else
ADDA L0063 TNV MAT
BCC LD7FC :
; el se

LD7EC  LDX #$87FD . MAT COVP VS MAT TBL (A.5)
JSR LE3D0 " 2d LOOK UP, NO OFF SET
LDAB  #128 :
MUL ©x 128
ADDD  #$7480 . MAT = ((MATA. 5)+233)*128
PSHB ,
PSHA ,
PULX © ((MATA. 5)+233)*128, (Denom)
LDD $86DD © CYL VOL & UNIT CONV, 159d, (LITRE)



STX LO06D . SAVE | NV MAT, CYL VOL & SCALI NG TERM
. CYL VOL/ (( MAT~. 5) +233) *128

RTS ; RETURN TO MAJOR LOCP EXE

Rk S kR R R A R R R R Rk b S R R R R R

khkhkkhkhhkhhhhhhhhhdhhhdhdhhdhhhhdhhhdhhhhdhhdhdrhddrhdrxdxdk

*  EGR ROUTINE of MAJOR LOCP

*

* >>> SEGVENT B (11), OF MAJOR LOOP EXE <<<

*
khkhkkhkhhkhhhhhdhhhhdhhhdhdhhdhhhhdhhhhdhhhdhhdhdrhddrhdrrdxix

LD812: BRSET  LOO03B, #$01, LD864 BR | F b0, I N PK/ NEUT
(CPU | NPUT STATUS \\D)
CLR EGR & EXI T

el se
CVPA $82B0 | F MAT < 30 DEG C DI SABLE EGR
BCS LD864 CLR EGR & EXIT

LDAA L0061 " AN'D MAT VALUE

el se

: L82AE, ENABLE EGR | F TPS > 3. 25% LOWNER HYST

;. L82AF, ENABLE EGR I F TPS > 3. 90% UPPER HYST
LDD §82AE ;. LOAD EGR ENABLE %PS PAI R
TST L0123 EGR LK ED UP D. C.
BNE LD826 BRIFDC Nz

.... else

TBA 9%PS THRESH TO A Reg
BHI LD864 BRIF %PS LD VAL LT THRESH

(CLR EGR & EXIT)

... else

BRIF b5 1 =1N PW ENR CH
(CLR EGR & EXIT)

LD826 CVPA L0095 TPS Ld val
BRSET L0046, #$20, LD864

el se
' EGR DC Vs PRM Vs VAC LOAD TABLE
© TBL = %GR * 2.56
" LDX #$82B2 . | NDEX EGR DC TABLE, (3D)
LDAB LOO7F Current mani fold vacuum
LSRB L VAC 2
LDAA L0085 . RPM 25
COVPA  #80 © CK 2000 RPM UPPER LIM T
BLS LDB3C CIE L. T. 2K RPM
:.... else
LDAA  #80 . FORCE 2000 RPM (MAX TBL LIMT)
LD83C  JSR LE353 © 3d LK UP
STAA L0123 - SAVE LK' ED UP EGR D. C,

: EGR D.C MULT (0 - 2) vs COOLANT
; tbl = 7 |ines

TBL = MJULT * 128



LDAA LOO5D ; FLT COCOLANT TEMP

CVPA #160 : 80c, CK IF MAX VAL
BLS LD84A : BRIF COOL LT 80c
;... else
LDAA #160 : FORCE 80c, MAX VAL
LD84A: LDAB #64 ; 8 Deg ¢c MN FOR LK UP
LDX #$82D9 ;. I NDEX EGR D. C MULT
JSR LE3CC : 2d LK UP
LDAB L0123 . EGR LK ED UP D. C.
MJL : APPLY MULT
ASLD :
BCC LD35B :
;... else
LDAA #255 ;. FORCE MAX VALUE

LD85B: LDAB L0036 ;. CK HEADS UP FLAG
BPL LD865 : BR I F NO HEADS UP ON LI NE
... else
TO HEADS UP CODE

(@]
2}
Py
r—
a1
®
o
@

GO SAVE HEADS UP VALUE

i CLREGR & EXIT

LD864 CLRA
LD865 STAA L0123 LK ED UP EGR D. C.
BEQ LD879 BRIF Z
... else
LDAA L0124 EGR D. C

ADDA $82B1 I NC EGR ?? BY 16 EVERY 100 MSEC

BCC LD874 | F NO OVERFLOW
LDAA  #255 USE K}/:S(eVALUE

LD874: STAA L0124 EGR D. C.
BRA LD87C EXIT VIA RTS

LD879: CLR L0124 . ZERO EGR D. C.

LDB7C.  RTS : RETURN TO MAJOR LOOP EXE

R kR R R R R S SR S e O S R AR R R I o

Rk kR R R R I S SR S e O R AR S R R

* CAN PURGE, (CCP) ROUTI NE

*

* >>> SEGQVENT C (12), OF MAJOR LOOP EXE <<<

*
khkhkkhkhhkhhhhhhhhhdhhhdhdhhdhhhhdhhhdhhdhdhdhdhdhdrdrddrdrdrrdxdxx

LD87D:  LDAA LO03C ;  CCP MODE WORD
LSRD ;

LDAA LOO3F
RORA



ASLD

STAA LOO3F MAJOR MD VWD
BRSET L0056, #$02, LDSD9 BR | F DECEL FUEL C/ O ENABLED
... else

BR IF | GN OFF

... else

GET FLT COOLANT TEMP

60 Deg c, PURCGE COOL ENAB THRESH

BRSET L0036, #$10, LD8D3

LDAA LOO5D
CVPA $82EA

BLS LD3D9
... else
LDX #$82EB ENABLE |F > 1.8 MPH
BRCLR  $3C, #%$01, LD89F BR I F NOT b0
el se

LDX #$82EE DISABLE |F <= 0.9 MPH

LD89F: LDAB L0083
LDAA L0125

Vss TABLE | NPUT
PURGE D.C., (Onts/16)

CVPB 0, X 0.9 ©MPH
BLS LD3SD3

... else
LDAB L0095 TPS Ld val
CVPB 2, X 2.3% TPS, DI SABLE | F <=
BCC LD8CD BRIF
: CK AFR OPTION WO 1 0001 0100
; b3, 1 = LET LONTPS DI SABLE CCP
LDAB $8016 ;. AFR OPTION WD 1
Bl TB #3$08 b3 = LOW TPS DI SABLE CCP
BNE LD3SD3 BR IF b3

.... else
BRSET L0047, #$10, LD8D3 BRif b4, Vss FAL

el se

VSS TABLE | NPUT
SAVE PURGE | F > 20 MPH

LDAB L0083

CVPB $82E7

BLS LD3SD3
el se

Blk earn nult

DI SABLE PURGE | F <= 107 BLM

LDAB LOOEO
C\vPB $82E9

BLS LD3SD3 BR IF BLM LT 107
... else
BRSET LOO03D, #2, LD8D9 BR I F bl, CLEAN CAN STER
el se
BRA LD3SD3
LD8CD: LDAB L0079 : MAP FOR SPDY DENS CALC
CVPB 1, X
BCC LD8DC
el se

LDBD3: BCLR  L0OO3D, #2 CLR bl, CLEAN CANI STER

CLR L0126 OLD CCP D. C.
LD8D9: JMP LD97B
LD8DC: BRCLR LOO03D, #2, LDSBE6 : BRIF NOT I N CLEAN CAN STER
... else
LDAA L0126 OLD CCP D. C.

STAA L0125 PURGE D.C., (CNTS/16)



LD8E6: LDAB LOO7F ; Current manifold vacuum
cvPB $82E0 IF VAC > __ kpa dont change

can purge D.C

BHI LD923

BRCLR L0045, #$88, LD8F3 BR I F NOT b3 & b7

B3 1 = MAP ACCEL ENRICH ON

B7 1 = TPS ACCEL ENRI CH ON

el se
BRA LD923
LD8F3: LDAB L0127 ;. PURGE TMR
CVPB $82E1 ; 0.1 SEC BETWEEN PURGE D. C. UPDATES
BCC LD900 : BRIF TMR GI' THRESH
;... else
I NC L0127 ;. PURGE TMR
BRA LD972 :
LDO00: LDAB LOOEB ; Osd Ipintrgrator
CVPB $82E2 125 I NT
BCC LD91C IF INTIGRATOR GT. EQ 125 INRC CCP D.C
el se
CVPB $82E3 90 I NT
BCC LD923 I F I NTI GRATOR LT EQ 90 DECR CCP D.C.
el se

SUBA  $82E5 0.8 PCT CCP D.C

BCC LD912 BRIF CCP D.C. GI 0.8%
... else
CLRA A=0
LD912: CWPA $8522 D.C. =51
BHI LD923 BRIF D.C GI 51%
el se

LDAA $8522 F(]?CE IDLE CELL LRN I F CCP DC LT 51%

BRA LD923
LD91C  ADDA $82E4 : 1.9% CCP DC,
BCC LD923 : | F NO OVER FLOW
;... else
LDAA #255 : LIMT TO MAX
LD923 CLRB . B=0
STAB L0127 ;. PURGE TMR
BRSET L0047, #$80, LD935 . BRIF b7
: B7 1 = CLOSED LOCOP
;... else
BCLR LOO03D, #2 : CLR CLEAN CANI STER BI T
AFR OPTION WD 1 0001 0100
; b5, 1 = OPEN LOOP PURGE
i_DAB $8016 ;. AFR OPTION WD 1
Bl TB #$20 ; b5, 1 = OPEN LOOP PURCGE (IS 0)
BEQ LD97B : BR IF NTO b5
; el se
LD935 PSHA
LDAA L0125 ; PURCGE D.C., (CNTS/ 16)

CVPA $82E6 ; 50 PCT DC.



LDO55

IR

LDO6

LDO72

LDO7B

LDO7F

BLS
LDAB
BLS
LDAB
BLS
BSET
PULA
STAA

BRA

LD955

L0083
$82E7
LD955

LOOEO
$82E8
LD955
LOO3D, #2
L0126
LDO72
LOO3D, #2
L0126
LOO6B
#32
LDO64

#$FFFF

BRIF D.C. LT 50%

... else

VSS TABLE | NPUT

20 MPH

SAVE PURGE IF MPH > 20 MPH
el se

Blk earn nult

BLM = 115

SAVE PURGE | F > 115 BLM

... else

SET CLEAN CANI STER BI T

GLD CCP D. C

CLR CLEAN CANI STER BI'T
GLD CCP D. C

LIMTED AIR FLON FM | DEAL GAS LAW

LM Al R FLOW

.... else
USE MAX VAL

PURCE DUTY CYC Vs Al R FLOW ( VAF)

TBL = 9 LI NES
Table = D.C. * 2.56
ASLD
ASLD
ASLD
LDX #$82F1
JSR LE3CS
PULB
CBA
BCS LD972
TBA
© K HEADS UP
" FOR CCP MOD
BRCLR
JSR L580F
BRA LD97F
CLRA
aR L0127

; SAVE SLEWED CCP D. C

BCLR
STAA
BEQ

BSET

L0036, #$80, LDI7F

LO03C, #$01

L0125
LDI98A

LO03C, #$01

; CGET BATTERY VOLTAGE

I NDEX PURGE DUTY CYC vs Al
2d LK UP W LINE COUNT

el se

BR I F NO HEADS UP
HEADS UP

SAVE SLEW ED CCP D. C

PURGE TMR

CLR bO

PURGE D.C., (CNTS/ 16)
BRIFDC =7Z

... else

SET bO

R FLOW TBL



LDO8BA  LDAA #3$60 ; SEL A/D CH 6, FUEL PUWP
JSR LFOD2 ; Go read A/D

STAA L0104 ; PUMP VOLTAGE

CK DI AG MDD WD 2

: b4, 1 = Err 54 SET
; b3, 1 =
; b6, 1 =
LDAA L0041 ;. DIAG MOD WD 2
BI TA #3$10 : b4, 1 = BErr 54 SET
BNE LDID4 . BRIF b4
;. .... else
BI TA #308 ;b3
BEQ LDID9 : BR IF NOT b3
;... else
LDAB L0103 ;. A/ D BATTERY VOLTAGE
CVPB $82AC : 2.0 VDC, |F IGN VOLTAGE < 2V SKIP ERR 54 CHK
BCS LDID9 : br if Vbat LT 2.0 VDC
;. .... else
BI TA #3540 ;. b6
BEQ LD9B6 : BRI F NOT b6,
;... else
LDX L0037 : M NOR LOOP MD VWD
BPL LDID9 . BRIF
;. .... else
CVPB $82AB : | F PUWP VOLTAGE < 2.0 VDC SET Err 54
BCC LD9CE :
; el se
BRA LDID4
LD9B6 LDAB L0105 ;. PUWP LOW VOLTS TWR
| NCB : I NCR PUVP LOW VOLTS TI MER
BEQ LD9BF BEIF TIMER = 0O
el se

STAB L0105 © PUMP LOWVOLTS TMR
LDOBE CWPB  $82A9 " |E VOLTAGE LO FOR 1.5 SEC SET ERR

BCC LDID2 BRIF LONVDC TIMER LT 1.5 THRESH
el se

| F PUWP VOLTAGE < 2.0 VDC SET ERR 54

i_DAB L0104 ;. GET PUWP VOLTAGE

C\vPB $82AA 2.0 VDC, PUWMP LOW VDC ERR THRESH

BCS LD9D9 BR | F PUVP VOLTAGE LT 2.0 VDC
el se
ORAA  #$40 . SET b6
LDOCE ANDA  #$DF © CLEAR b5
BRA LD9D9 f
LDOD2 ORAA  #$10 . SET BIT 4
LDOD4 BSET L0050, #$20 © SET b4, ERR 54 PUVP VOLTAGE BI T

CRAA #$20 ; SET BIT 5



LDOD9

; SET ERR 54

TAB
ANDB
ANDA
ASLB
ABA
STAA

LDAA

CK AFR OPTION WD 1, 0001 0100

#$04

#$F3

L0041

L0103

CLEAR b2

CLEAR b2 & b3, (DRP'S)

D AG MOD WD 2

GET A/ D BATTERY VOLTACE

b6, 1 = USE A/D BATT FOR INJ Lk Up, (else use PUW VDQ)

LDX
BRSET

BRSET

#$8016
0, X, #$40, LD9F3

L0041, #$20, LDIF3

(USE PUVMP or BATTERY VDQ)

RTS

AFR OPTION WD 1
BR I F b6
... else
BR I F b5

LK UP BPW BATTERY CCORRECTI ON

PUVP VOLTAGE
INJ OFF SET vs BAT VOLT TABLE
2d Lk Up, (NO OFF SET)

BATT BPW CORRECTI ON

khkhkkhkhhkhhhhhdhhhhdhhhhdhhhdhdhhhdhhhhdhrhhdrdrdhdrdrdhdrdrddrxd*x

khkhkkhkhhkhhkhhhhhhhdhhhhdhhhdhdhhhdhhhhdhrdrhdhrdrdhdrdrdhdrrdrrxd*x

* DI AGNOSTI CS

*

* >>> SEGMVENT D (13),

*

O MAJOR LOOP EXEC

hkhkhkkhkhhkhhkhhhhhhhdhhhhdhhhdhhhhdhhdhhdhrdrhdrdhdhdrdrddrrddrxd*x

LDOFC:

LDAOF

ORG $DOFC

BCLR L0038, #$18

LDAB $0000

ANDB #$FO

BNE LDAOF

BSET L0038, #$08

BRCLR  LOO1A, #$01, LDAOF
BSET L0038, #$10

BRSET L0038, #$02, LDA35
BSET L0038, #$02

CLR b3 & b4, IN CIM MODE, & ALDL DI AG
(Bl'ink out diagnostics)

Nl NOR LP CNTR

MASK FOR H N BBLE
BRIF Nz

.... else

SET b3, I N CCM MODE

BR I F NOT b0
... else
SET b4, ALDL DI AG (Blink out diag)

BR IF Bl
... else
SET b1,

khkhkkhkhhkhhhhhhhhhdhhhdhhhhdhhhhdhrhdrrdhdrrdrrx*



* CK | F MORE THAN 50 START UP WO ERROR
* |F SO CLEAR THE NONVOL ERRW S 1 - 5
EE I I b I I I I I I I b I b I I b I b b I e b I S b I b I I 4
I NC L0016 : I NCR NO ERR COUNTER
LDAA L0016 : NO ERR COUNTER
CVPA $824E ; SUCCESI VE PMR UP' A WO ERR' S, (50d)
BLS LDA35 : IF L. T 50 SUCCESIVE PW\R U A WO ERR S
CLRA : CRERRSINERRW S 1 TH 5
LDX #L0004 : ERR WD 1
LDAB #5 ;5 ERROR WORDS
LDA26: STAA 0, X :
I NX : I NC ERR WO PO NTER
DECB ;. DECR WORD COUNTER
BNE LDA26 : TILL DONE
; el se
CLEAR ADDI ONAL ERR WORDS
éTAA L0016 ;. ERR COUNTER

; FLG WD 4, DI AG READ QUT
; CURRENT ERR BLNK QUT CNT' R

STD L0017 ; Non Vol ERR WD CK SUM

LDA35 BRCLR L0038, #$10, LDA52

BSET L0042, #$80 ; SET IN DIAG MODE BI T

BRCLR L0037, #$80, LDAAA ; BRIF NOT b7, 1 = ENG NE RUNNI NG
JSR LDB39

CLRA

STAA L0044
STAA LOODB

; FLG WD 4, DI AG READ QUT
; CURRENT ERR BLNK QUT CNT' R

BRA LDA8SD
LDAAA  BCLR LOO3D, #$18 ; CLRBITO &7
; BO 1 = NOT' USED
; B7 1 = PPU FOR COOL = 4K
JSR LDABA ;
BRA LDA8SD ;
LDA52 BCLR L0042, #$80 ; SET IN DIAG MODE BI T
CLRA
STAA L0044 ; CLR FLG WD 4, DI AG READ QUT
STAA LOODB ; CLR CURRENT ERR BLNK QUT CNT' R
BCLR LOO3D, #$18 ; CLR ALCL MODE, CLR BO & B7
; BO 1 = CLEAN CAN STER
; B7 1 = P/U FOR COCL = 4K
BRCLR  LOO4F, #1, LDA72 ; BRIF NOT b0, ERR 51

;... AND



LDA72

LDA7E

LDA87

LDA8SD

LDA93

BRCLR

BSET

L0054, #1, LDA72

L0006, #1

; DO Non Vol RAM CK SUM

BRCLR

JSR

JSR

BRA

L0042, #1
LDA8SD

L0037, #$80, LDATE

LDC05

LDB76
LDA8SD
L0042, #1
#11

#$00C6
0, X

#L004D
0, X

; BRIF NOT bl, PRICR ERR 51

; SET b0

; GO DO Non Vol RAM CKSUM
; Non Vol ERR CK SUW

; SET CK ENG LIGHT ON BI T

: BRIF NOT b7, 1 = ENA NE RUNNI NG
;... else

; SET CK ENG LIGHT ON BI T

: .... else

: NUMOF ERR W' S

 A=0

;. START OF CURRENT ERR FLAG W' S
: CLR ERR WD

;. BUVMP TO NEXT ADDR
: DECR Wb CNT' R

: TILL DONE

; el se

© ONT'L WD $0192, b1, 1
. ONT'L WD $0193, bl, 1

ECM 8D, ECM P/ N 1227730

L0048, #$01, LDAAD

L0192
#3$01
LDAAD

L0193
#3$01
LDAB1

CK ENG LI GHT CONTROLED
CK ENG LI GHT ON

; BRIF NOT b0, ALDL MODE 4

: CNT'L WD

: b0, 1 = CK ENG LI GHT CONTROLED
;... else

: CNT'L WD

: bl, 1 = CK ENG LI GHT ON

;... else



LDAAD:

LDAB1:

LDABG:

LDAB9

LDABA

LDAD1:

LDADE

LDAE9

LDAF5

LDBO3

BRSET

LDX

BRCLR

BSET

LDAB

STAB

BRSET

BSET

BRA

BCLR
BRCLR

DEC

L0042, #1, LDAB6
LESBA
LDAB9

LESAC

L0044, #$40, LDB1A
LOODD

LDB38

#L0004

L0042, #1, LDB33
#LOOD9

L0044, #$20, LDADL
0, X

LDADE

L0042, #1

#04

LOODD

LDB38

L0044, #$20, LDAE9

L0044, #$20
#8

LDB33

L0044, #$20
L0044, #3, LDAFS5

L0044

LDB1D

LOODB
L0044, #$40
LDB35

#7

BR IF b0, CK ENG LIGHT ON BI T SET

TURN OFF CK ENG LAMWP

SET BITS I N ECU CNT REG

BR I F NOT b6, 1ST TIME FLG
DECR BLINK ON CF PERI OD CNT' R

.... else

ERR WD 1

BR I F CK ENG LI GHT ON
1ST DDA T ERR BLINK CNT' R

BR I F NOT' 2ND PASS

SET CK ENG LIGHT ON BI T
BLI NK ON OF PERI OD CNT' R

BR I F b5, 2nd PASS
... else
SET b5, 2nd PASS BI T

CLR b5, PASS BI T

BRIFNT Dbl &b2, CNTR =0

... else

DCR FLG WD 4, DI AG READ QUT REP CNT' R

CURRENT ERR BLNK QUT CNT' R

BRIF LT 39

... else

CLR CURRENT ERR BLNK QUT CNT' R
CLR b5, 1st TIME FLG BIT



BNE LDB12

;... else
LSRB : DV BY 8
LSRB
LSRB
LDX #L0004 . ERR WD 1
ABX : ADD B TO X
LDAB 0, X
STAB LooDC : FOR ROTATI NG ERR S I N BLI NK QUT

LDB12 I NC LOODB : BUVP UP CURRENT ERR BLNK OUT CNT' R
ASL LooDC : FOR ROTATI NG ERR S I N BLI NK QUT
BCC LDAF5
el se

SET bl, REP CNTR 2ND BI T
CURRENT ERR BLNK OUT CNT' R

LDB1A  BSET L0044, #2
LDB1D LDAB LOODB

LDX #LF13C ERR NUMBER TABLE FOR BLI NK OQUT
ABX ADD B TO X

LDAA 0, X CGET BLNK NUMBER

TAB

ANDB #$0F ; MASK FOR LSB

LSRA ; SHT TO UPPER NI BBLE

LSRA

LSRA

LSRA

STD LOOD9 ; 1ST DDA T ERR BLINK CNT' R

LDAB #$001C

BSET L0044, #3$40 : SET 1ST Tl ME FLG
LDB33: STAB LOODD : BLINK OV OF PERI OD CNT' R
LDB35: BCLR L0042, #1 : CLR CK ENG LIGHT ON BI T
LDB38 RTS
LDB39 ERCLR L0047, #$80, LDB45 : BRI F NOT b7
: B7 1 = CLOSED LOCOP
;... else
BRSET LOO3D, #$08, LDB53 . BRIF b3,

: B3 1 = 1st Cs Lp PASS
Thu field svc node

;... else
BRSET L0038, #$08, LDB60 . BRIF b3
: B3 1 =1N CCM MODE
;... else
LDB45 LDAA LOO3D ;. ALCL MODE WD
ANDA #3F7 ; CLRBIT 3 1st Cs Lp PASS THUR
;. FI ELD SvC MODE
ECRA #3540 ; 200 Msec TE FOR 2 1/2Hz FLASH
STAA LOO3D ;. ALCL MODE WD
BRCLR LOO03D, #$40, LDB69 : BRIF NOT 200 Msec TGL

; FOR 2 1/2Hz FLASH
BRA LDB75

LDB53 BRCLR L0038, #8, LDB75 ; br if not b3



... else

BR I F NOT b4,02 R L Xl SSION
(FLD SvC MODE)

... else

CLR b4, 02 R/'L XISSION (FLD SvVC MODE)

BRCLR  L003D, #$10, LDB63

BCLR LOO3D, #$10

BRA LDB69
LDB60 BSET LOO03D, #$08 : SET b3,
: B3 1 = 1st Cs Lp PASS THU
FI ELD SvC MODE
LDB63 BRCLR L0047, #$40, LDB6D : BR IF NOT b6
: B6 1 =02 RCH
;... else
BRA LDB72
LDB69 BRCLR L0042, #1, LDB72 : BRif not b0, CK ENG LI GHT OFF
;... else
LDB6D BCLR L0042, #1 : CLR b0, CK ENG LIGHT ON BI T
BRA LDB75 D EXIT
LDB72 BSET L0042, #1 : SET b0, CK ENG LIGHT ON BI T
LDB75 RTS
LDB76 LDY #$824D ;. ERROR W 5 MASK, 0000 0000
. ERR 65 & 66
CLRA
LDX #$0005
LDB7E ORAA $51, X
DEX
BNE LDB7E . BRIF NZ
;. .... else
TSTA
BNE LDBA6 . BRIF NZ
;. .... else
LDX #$0005
LDB89 LDAA $4C, X
ANDA 0,Y
STAA $51, X
DEY
DEX
BNE LDB89
;. .... else
LDAA $00D4 : LOG ERR TI ME FILTER
BEQ LDB9E
;... else
DEC $00D4 : LOG ERR TI ME FILTER
BRA LDC04
LDB9E BCLR L0042, #1 : CLR BO, CK ENG LIGHT ON BI T
BCLR LOO3C, #4 : CLR b2,
BRA LDC04
LDBAG LDX #$0005
CLRA

LDBAA  LDAB $4C, X
ANDB $51, X
ANDB 0,Y
STAB $51, X



CRAA $51, X

DEY
DEX
BNE LDBAA
;. .... else
I NC LOOD4 : LOG ERR TI ME FILTER
LDX #$824F ;1 SEC S LOG FI LTER CONST #1
BRCLR L0042, #1, LDBC6 : BRIF CK ENG LI GHT OFF
I NX
I NX
LDBC6 TSTA
BEQ LDBCA
;... else
I NX
LDBCA LDAB 0, X
CVPB LOOD4 : LOG ERR TI ME FILTER
BCC LDC04
;... else
STAB LOOD4 : LOG ERR TI ME FILTER
TSTA
BEQ LDC04
;... else
LDAA $8251 ; 10 SEC S LOG FI LTER CONST #3
STAA LOOD4 : LOG ERR TI ME FILTER
CLRB . B=0
LDY #$01AC
LDX #$0005
LDBE2 LDAA 3, X
ORAA $51, X
STAA 3, X
LDAA 0,Y
ORAA $51, X
STAA 0,Y
STAB $51, X
DEY
DEX
BNE LDBE2
;. .... else
STAB L0016 : NO ERR CNT' R
; DO Non Vol RAM CK SUM
JSR LE4A9 : GO DO Non Vol RAM CKSUM
STD L0017 : Non Vol ERR CK SUM
BSET L0042, #1 : SET CK ENG LIGHT ON BI T
BSET LOO03C, #4
LDC04 RTS
LDC05: LDAB L0038
Bl TB #3$24 : b2 & b5, ERR14/15 & I N ALDL

BRIF b2 & b5

.... else

BR | F | NTI GRATOR

FORCED TO 128, ERR44/ 45
el se

BRSET L0042, #$40, LDCLA

LDD L0019 ; Eng run tine
LSRD ; DV BY 2



C\vPB $8256 ; 30 SEC, IF RUN TI ME < DI SABLE ERR 13

BCS LDCAE
;. .... else
BSET L0042, #3$40 ;. SET | NTI GRATOR FORCED
: TO 128, ERR44/45 BIT
LDC1A: LDAB LOOSE : MNR LP FILTERED A/ D 02
CVPB $8258 : 0.549 VDC, |F 02 > DI ABLE ERR 13
BHI LDCAE
;... else
CVPB $8257 : 0.035 VDC, |F 02 =< Dl ABLE
BLS LDCAE
LDAB LOOC9 : 02 HEAVY LD TMR, 2 SEC
CVPB $825A ;15 SEC M N COND S PERI D FOR ERR 13
BHI LDC53
... else
BRCLR L0038, #%$10, LDC56 BR I F NOT b4, (ALDL blink out node)
el se

FLT OOOLANT TEMP
IF COOL <= 69.5 C, (157F) DI SABLE ERROR

LDAB LOO5D
C\vPB $8255

BLS LDC56
;... else
LDAA L0095 ;. TPS Ld val
CVPA $8259 : 5% TPS, M N FOR ERR 13
BHI LDC49
;... else
TST LOOC9 : 02 HEAVY LD TMR, 2 SEC
BEQ LDC56
;... else
DEC LOOC9 ;. 02 HEAVY LD TMR, 2 SEC
BRA LDC56
LDC49
I NC LOOC9 ;. 02 HEAVY LD TMR, 2 SEC
BRA LDC56
LDAE CLR LOOC9 ;. 02 HEAVY LD TMR, 2 SEC
BRA LDC56
LDC53 BSET LO04D, #$40 : SET b6, ERR 21, TPS HGH BIT

LDC56 LDAB L0038

LDAA L0094
CVPA $8261
BLS LDC72

IF TPS A/ D VAL < = DI SABLE ERR 21A
BR IF TPS GI' THRESH

... else

TPS ERR CNT' R

CONDI TI ON MUST EXI ST FOR 3 SEC

TO QUALI FY

LDAA LOOCo6
CVPA $8262

BHI LDC79

... else

LIMTED Al R FLOW FM | DEAL GAS LAW
IF AIR FLON >= 15 gm sec

LDAA  LOO6B :
. DI SABLE ERR 21A

CVPA $8263

BCC LDC74 EXIT via CLR ERR

el se



I NC LOOCo6 ; INCR TPS ERR CNT' R
BRA LDC7E ; EXIT

LDC72  ANDB #$FB

LDC74 CLR LOOCo6 ; TPS ERR CNT' R
BRA LDC7E
LDC79 BSET LO04D, #4 ; SET ERR 21, TPS HGH BIT
CRAB #$04 ; SET b2, DRP HAPPENED TH S PERI OD

LDC7E  STAB L0038

LDAB L0038

Bl TB #3E4
BNE LDCB2

;. .... else
LDAA L0081 ; Vss
CVPA $826C : 3 MPH, |F > DI SABLE 24
BHI LDCB2

;... else
LDAA $00CA
CVPA $8271
BHI LDCCO
LDAA L0079 ; MAP for Spd/Dens calc
CVPA $8270 ; 22 Kpa, |F MAP > DI SABLE 24
BCC LDCB?2

;... else
LDAA L0095 : TPS Ld val
CVPA $826F : 1.9% TPS, |F >= Dl SABLE ERR 24
BCC LDCB?2

el se

BR I F b0, I N PK/ NEUT

(CPU I NPUT STATUS WD)

... else

RPM 25

| F <= 1000 RPM DI SABLE Vss ERR 24

BRSET  LOO03B, #$01, LDCB2

LDAA L0057
CVPA $826D

BLS LDCB2
;. ... else
CVPA $826E . I|F > 4600 RPM DI SABLE Vss ERR 24
BLS LDCB7 ; el se
LDCB2: CLR $00CA :
BRA LDCCo6
LDCB7: BITB #3$08
BEQ LDCCo6
;... else
I NC $00CA
BRA LDCC6
LDCCO: BSET LOO4E, #$80 : SET ERR 24, Vss BIT
BSET L0047, #3$10 . b4,
: B4 1= VSS FAL
LDCC6: LDX #$824A
BRCLR 0, X, #$08, LDD35 : BRI F NOT
BRCLR L0047, #$02, LDD35 : BR IF NOT bl

: Bl 1 = LEARN ENABLED
;... else



LDCEG:

LDDOF

BRSET

BRSET

BRCLR

BRSET

LDAA

BRSET
STAA
SUBA

L0043, #$08, LDD35

L0043, #$10, LDCE6

LOOCD
$8275
LDD3B

L0043, #$10
LOOCD

L0048, #$01, LDD35

L0123
$8274
LDD35

LOO7F
$8277
LDD35

$8278
LDD35

L0095
$8279
LDD35

$827A
LDD35

150

LDDOF
$827C
LDD35
L0081
$827F
LDD35

L0047, #$80, LDD35

L0046, #1, LDD35

LOOEB

L0043, #4, LDD50
$00D2

#128

LDD30

BR IF OPT FOR 1 PASS
el se

BR TST CYCLE TIME BI T SET
el se

EGR ERR TI MER
BIN 2700 TO QUALI FY FOR ERR

.... else
SET TST CYCLE TIME FLG BIT
EGR ERR TMR

BRIF ININ ALDL MODE 4

LK ED UP EGR D. C.

75% DC, SKIP ERR 32 IF EGR < 75%
BRIFLT 75%

.... else

CURRENT MANI FOLD VACUUM

DI SABLE | F LD < 90 Kpa (ERR 32)
BRIF L. T. 90 Kpa

DI SABLE | F LD > 1 Kpa

TPS LD VAL
DI SABLE | F TPS < 7%
BRIF TPS L. T. 7%

DI SABLE | F TPS > 30%
BRIF TPS GT. 30%

el se

TPS % CHANGES 0. 39%
BR IF TPS % CHANCGES 0. 39 DI SALLOW TEST

30 MPH, ENABLE TST

br if vSSI1t 30 MPH

.... else

BR IF NOT b7, 1 = CLCSED LOCP
el se

BR IF b0, 1 = |INTEGRATOR CHG
(USED ERR 32)
el se
Csd Ip intrgrator

BRIF EGR DIAG IN WORK BIT SET



;... else

NEGA
LDD30 CVPA $827B ; CLS LP I NT W NDOW VALUE , 6d
BLS LDD44
; el se
LDD35: ERCLR L0043, #4, LDDSA : BRIF EGR DI AG NOT | N WORK
BRA LDD87
LDD3B BRCLR L0038, #$08, LDD90 : BRIF NOT b3, IN CCM MODE
;... else
LDD3F I NC LOOCD ;. BUWP EGR ERR TMR
BRA LDDO0
LDD44 LDAA LOOCD ;. EGR ERR Tl MER
CVPA $8281 : DELAY 5 SEC
BLS LDD3F
BSET L0043, #4 ;. SET EGR DI AG | N WORK
BRA LDD8D
LDD50 SUBA LOOD2 : OLD EGR DI AG VAL
BCS LDD59
;... else
CVPA $827E : 5 1S INT or VAC CHANGE
;. FOR EGR FAULT
BCC LDD70
;... else
LDD59 LDAA LOOCD ;. EGR ERR Tl MER
CVPA $827D : RUN EGR INT TST 2.5 SEC S
BCS LDD3F
el se

LDAA  LOODS3 EGR FAI L COUNTER

:

BUWP EGR FAI L COUNT

CVPA $8282 FAIL GCOUNTER = 3

BLS LDD6C

BSET L0043, #1 ; SET ERR TST 32 ACTIVE BIT

DECA ; DEC EGR FAI L COUNTER
LDD6C  STAA LOOD3 ; EGR FAI L COUNTER

BRA LDD87
LDD70 LDAA LOOD3 ; EGR FAI L COUNTER

SUBA $8280
BCC LDD6C

Dec FAI L COUNTER BY 1
I F NO UNDERFLOW

el se
CLRA

BCLR L0043, #1 CLR ERR TST 32 ACTIVE BIT

STAA LOOD3 ; EGR FAI L COUNTER



; CK AFR OPT WD 4, 0000 1001
; b0, 1 = ERROR 32 DI SABLED | F PASSES 1 TI ME

LDAA $8019 . AFR OPT WD 4

BI TA #3501 ;b0

BEQ LDD87 : BR IF NOT bl
; el se

BSET L0043, #8 SET OPT FCR 1 PASS BI T

LDD87: BCLR L0043, #%$10 : CLR TST CYCLE TIME FLG BIT
LDDBA: BCLR L0043, #4 : CCREGR DAGINWRK BIT
LDD8D: CLR LOOCD ;. EGR ERR Tl MER
LDD90: BRCLR L0043, #1, LDD97 : BR ERR TST 32 NOT ACTI VE
BSET LOO4E, #$08 : SET ERR 32, EGR DAGBIT
LDD97: BCLR L0046, #3$01 : CLR bO
; BO 1 = | NTEGRATOR CHG (USED ERR 32)
LDAA L0041 ;. DIAG MOD WD 2
LSRA ;
BCC LDDA2
;... else
BSET LOO4F, #%$40 . SET ERR 45, 02 RICH BIT
LDDA2: ASLA
STAA L0041 ;. DIAG MOD WD 2
BRSET L0039, #1, LDDD1 : BRIF IN SKIP ERR Stall
: Saver SPK BYPASS
BRSET $0000, #$10, LDDD1 : NINOR LP CNTR
BRCLR L0037, #$40, LDDD1 : BRIF NOT b6, 1 = SPK BYPASS CK ENABLED
;... else
LDAB LOODO : NUM CONSEC PASSES W ERR 42
LDAA L0057 : RPM 25

CVPA $8294 I F RPM < 100 THEN DI SABLE ERR 42

BLS LDDCB
;... else
LDAA $00D7 : EST FB CNT' R
BNE LDDCB
;. .... else
CVPB $8297 ;. P/IO EST ERR 42, 3d
BCC LDDC6
;... else
| NCB
BRA LDDCC
LDDC6: BSET L0001, #$80 ; SET EST ERR, (42)
BRA LDDCE
LDDCB: CLRB
LDDCC: STAB LOODO ;' NUM CONSEC PASSES W ERR 42
LDDCE: CLR $00D7 : EST FB CNT' R

LDDD1: BRSET  $003C, #$20, LDDD9

BRCLR L0002, #$80, LDDDC ; BRIF ERR 43B EST TEST



; FAILED TH S START UP

LDDD9: BSET LOO4F, #%$10 : SET ERR 43, KNOCK BIT
LDDDC: BCLR L0042, #2 : CLR ERR 44 or 45 BIT
LDAA L0038
BI TA #3$C0 ;. b6 & b7
BNE LDE45 . BRIF b6 & b7, SHFT LIGHT ON & H BATT
;. .... else
LDAA $829F : 1f 02 VOLTS >= 0.199 D SABLE 02 ERR 44
CVPA L0092 ;02
BLS LDEO4
LDAA LoocC7 : 02 LEAN CNTR, 2 SEC
CVPA $82A0 ; RL ERR TI ME REQUSI TE
BHI LDEO9 . ERR TIME GT. 50 SEC
BRCLR L0047, #$80, LDEO4 : BRI F NOT b7
: B7 1 = CLOSED LOCOP
;... else
BRSET L0042, #4, LDEO4 : BR I F | NTI GRATOR FORCED
: TO 128, ERR44/ 45
;... else
BRCLR L0038, #$08, LDEOF : BR IF NOT b3
: B3 1 =1N CCM MXDE
;... else
I NC LoocC7 : BUWP UP 02 LEAN ERR TMR
BRA LDEOF
LDEO4 CLR LoocC7 : CLR 02 LEAN ERR TMR
BRA LDEOF
LDEO9 BSET LOO4F, #8 : SET ERR 44 02 LEAN
BSET L0042, #2 : SET ERR 44 or 45
LDEOF LDAA L0092 ;02

CVPA $82A1 If 02 VOLTS >= 0.699 D SABLE

ERR 45, LEAN

BLS LDE3A BRIF 02 GT. E.QO0.699
LDAA LOOC8 : 02 RRCH CNTR, 2 SEC
CVPA $82A2 ; 50 SEC, 02 LEAN TI ME REQUSI TE
BHI LDE3F
BRCLR L0047, #$80, LDE3A : BR IF NOT b7,
: B7 1 = CLOSED LOCOPv
BRSET L0042, #4, LDE3A : BRI F | NTI GRATOR FORCED
: TO 128, ERR44/ 45
LDAA L0095 ;. TPS Ld val
CVPA $82A3 ;. ENABLE 02 LEAN ERR 45 |F TPS > 1. 9%
BHI LDE31
CVPA $82A4 ;. ENABLE 02 LEAN ERR 45 IF TPS < 0%
BCC LDE3A
;... else
LDE31: BRCLR L0040, #$08, LDE45 : BR IF NOT b3,

I NC LOOC8 ; BUWP UP 02 RI CH CNTR



LDE3A:

LDE3F:

LDE45:

LDE49:

LDESE:

LDEGA:

LDE70:

LDE82

CLEAR 02 RICH TI MER

SET ERR 45, 02 RICH BI T
SET ERR 44 or 45 BIT

CLR | NTI GRATCR FORCED TO 128, ERR44/45

CLR LOOC8 ;

BRA LDE45

BSET LOO4F, #4 ;

BSET L0042, #2 ;

BCLR L0042, #4 ;

RTS

R S kR R R R O SR S e R R R S S R R
Rk S S kR R R R R S SR S e O S R AR R R R
* BATTERY VDC, TCC, CARS, & E LIGHT ROUTI NE

*

* >>> SEGVENT E (14), OF MAJOR LOOP EXE <<<

*

* TYPE $8D ECM P/ N 1227730

R kR R R G I S O R R R S S O R S R R R R

LDAA #3$10

JSR LFOD2

STAA $0103

CVPA #90

BCC LDESE
CVPA #40

BCC LDE70

BSET L0036, #$10
BRA LDE70
BRCLR L0036, #$10, LDE6GA
LDX L3FC8

STX $00D5

CLR LOOD7

BCLR L0036, #$10
JSR LDFOF
BRSET L0003, #$20, LDE91
LDAA LOOD1

CVPA $82A5

BHI LDE82

I NCA

BEQ LDE91

STAA LOOD1

BRA LDE91

© CK | F VATS ERR

ALLOAED
LDX #$824B
BRCLR 0, X, #2, LDE91

SEL A/D CH 1, BATTERY
CGo read A/ID

A/ D BATTERY VOLTAGE,
8.7 VDC

(0. 0968/ V)

el se

SET | GN OFF

BRIF IGN ON

PA2 CNT' R
CGLD PA2Z CNT' R

EST FB CNT' R

CLRIGN OFF BIT

BR I F VATS K

VATS ERR CNT' R
I F NO VATS I N X SEC SET ERR 46,

... else

I NCR VATS ERR TMR
BRIFTMR =0

... else

VATS ERR CNT' R

ERROR WD 3 NMASK, 0111 1111

(50d)

BRIF BIT 1 =0 (NO CODE 46 VATS)



LDE91:

LDEB6

LDEC3

LDECB

LDEDO

BSET L0006, #2
© DO Non Vol RAM CK SUM
ISR LE4A9
STD L0017
BRCLR  LOOFD, #4, LDEFD
LDAA  $0103
OWPA  $8693
BHI L DEDO
aR LO1B7
LDAA L0000
OWPA  #$0E
BNE LDEFD
LDAA  LO1B6
OWPA  $8695
BHI L DEB6

| NCA

BEQ LDEFD
STAA  LO1B6
BRA LDEFD
aR LO1B6
LDAA  LO1BS5
ADDA  $8696
BCC LDEC3
LDAA  #255
OWPA  $8698
BLS LDECB
LDAA  $8698
STAA  LO1B5
BRA LDEFD
OWA  $8694
BLS LDEFD
QR LO1B6
LDAA  $0000
OVMPA  #$000E
BNE LDEFD
LDAA  LO1BY7
OWPA  $8695
BHI L DEEE
| NCA

BEQ LDEFD

... esle
SET VATS ERR

GO DO Non Vol RAM CK SUM CKSUM
ERR CK SUM

br if not MOTOR RESET WORKI NG
... else

A/ D BATTERY VOLTAGE, (0.0968/V)
ADD OFF SET TO DESIRED RPM | F
BATT =< 11.7 V

BAT TIME H FOR DESI RED RPM OFFSET

NI NOR LP CNTR
14d

.... else

BAT TIM LO FOR DESI RED RPM OFFSET
ADD OFF SET | F BATT LO5 SEC S
BRIF GT. 5 SEC

... else
BAT TIM LO FOR DESI RED RPM OFFSET

BAT TIM LO FOR DESI RED RPM OFFSET

DI FF DESI RED RPM FOR LOW BATTERY

ADD 12.5 RPM TO OFFSET | F BATT LO

if no overfl ow

... else

MAX VAL

LIMT I AC OFFSET FOR LO BAT TO 75 RPM

LIMT I AC OFFSET FOR LO BAT TO 75 RPM
D FF DESI RED RPM FOR LOW BATTERY

SUB OFF SET TO DESI RED RPM | F
BATT > 13.5 V
BAT TIM LO FOR DESI RED RPM OFFSET
Nl NOR LP CNTR

el se

BAT TIM H FOR DES| RED RPM OFFSET
ADD OFFSET | F BATT LO 5 SEC S



LDEEE

LDEFA
LDEFD

LDFO7

LDFOE

LDFOF

LDF3F:

LDF44:
LDF47:

LDF4A:
LDF4D:

STAA

BCLR

BCS

CVPA
BHI

LDAB
BHI

| NCB
BEQ

STAB

BSET
BRA

BSET

BCLR
BCLR

LO1B7
LDEFD
LO1B7
LO1B5

$8696
LDEFA

LO1B5
L0081
$8697
LDFO7
LO1B5
L0036, #$10, LDFOE

LO1B5

L0140
$82FC
LDF44

LO04B, #$20
$82FC

LDF47

$82FD
LDF47

$0141
$82FF
LDF3F
LDF4A

$0141
LDF4A

LO04B, #$10
LDF4D
LO04B, #$20
L0141

LO04B, #$10
L0042, #8

... else
BAT TIME H FOR DESI RED RPM OFFSET

BAT TIMH FOR DESI RED RPM OFFSET

DI FF DESI RED RPM FOR LOW BATTERY

ADD 12.5 RPM TO OFFSET | F BATT LO
el se

DI FF DESI RED RPM FOR LOW BATTERY

CLR BATT | AC WHEN Vss > 20 MPH

D FF DESI RED RPM FOR LOW BATTERY
BRIF IGN ON

D FF DESI RED RPM FOR LOW BATTERY

RPM 25
675 RPM

CEAR RATI O
255d, 1st GEAR RATIO

CLR b5, IN 1ST GEAR BI T
255d, 1st GEAR RATIO

.... else

36d 4th GR MAX RATI O
BRIF

4t h GEAR TI MER

0.8 Msec FOR 4th CGEAR DETERM NE
BRIF TIME LT 800 Msec

el se

SET IN 4TH GEAR BI T

SET IN 1ST GEAR BI T

4TH GEAR TI MER

CLR IN 4TH GEAR BI T
CLR E LIGHT BULB TST IN WORK BI T



BRSET L0037, #$80, LDF69 BR IF NOT b7, 1 = ENA NE RUNNI NG
... else
BR | F BAD SHUTDOMN

el se

BRSET  LOOO1, #8, LDF69

LDAA $0146
CVPA $8253

2 SEC S ELITE Light blb tst tine

BCC LDF69
; ... else
I NC $0146 ; INRC TMR
BSET L0042, #8 ; SET E LI GHT BULB TST IN WORK BI T
JMP LDFFO
LDF69: LDAA LOO5D ; FLT COOLANT TEMP
CVPA $8357 ; __ DEG C THERSH FCR ENG
; LAVP ENABLE, 47d
BLS LDFEA
LDAA L0081
CVPA $8358 ;0 MPH THERSH FOR ENG LAMP ENABLE
BLS LDFEA
LDAA L0095 ; TPS Ld val
CVPA $8359 ; 0% TPS THERSH FOR ENG LAWMP ON
BCS LDFEA
7 .... else
LDAA L0079 ; MAP for Spd/Dens calc
CVPA $835A ; 1400 RPM THERSH FCR ENG LAMP ON
BLS LDFEA
LDAA L0140 ; GEAR RATI O
CVPA $82FC
BLS LDFEA
LDAA L0085 ; RPM 25
LDX #$835B ; 5200 RPM THERSH FCR ENG LAMP ON
BRCLR L0038, #$80, LDF99 ; BRIF NOT b7, SH FT LI GHT ON
LDX #$8364 ; 1300 RPM THRESHOLD FOR ENG LI GHT ON
LDF99: CMWPA 0, X
BLS LDFEA
CVPA 1, X
BLS LDFAF
LDX #0
STX $0142
BSET L0038, #$80 ; SET b7, SH FT LIGHT ON
BSET L0039, #$10 ; SET SHFT LI GHT DELAY STARTED
BRA LDFFO
LDFAF  CWVPA #$00EO
BLS LDFB5
LDAA #$00EO
LDFB5 LSRA
LDAB #$0010
I NX
I NX
JSR LE3CC ; 2D LK UP
CVPA L0095 ; TPS Ld val

BCS LDFEA



LDFCE

LDFDC

LDFEA

LDFED

LDFFO

LDFFA

LEO15

LEO24

BRSET
BSET

LDAA
BPL
LDAA
LSRA
LDX
JSR

LDAB
MJUL
STD

BSET
LDX
BEQ
DEX
STX
BRA
BCLR

BCLR

© K AFR OPT WD 3,
© b2, 1 = CPU Auto Ratio Sel,

LDAA
Bl TA
BNE

Rk R R R R e o b R R R S o O

* COVPUTER Al DED RATI O SELECTI ON

*

Rk R R R R e S b R R R S O

BCLR
BRSET

BRSET

Bl TB
BEQ

LDAA
CVPA

L0039, #$10, LDFDC

L0039, #$10
L0095
LDFCE
#128

#$836E
LE3DO

$836D
$0142
L0038, #$80

$0142
LDFFO

$0142
LDFED
L0039, #$10

L0038, #$80

$8018
#$04
LDFFA

L0042, #$10
L0037, #$80, LEO15
L0001, #8, LEO15

$0147
$8254
LEO15

$0147
L0042, #$10
LEO7F

$8306
LO04B
LO04B, #1

#1
LEO24

$8307
LOO7B

0101 0010

.... else
BR | F SHFT LI GHT DELAY STARTED

SET SHFT LI GHT DELAY STARTED

TPS Ld va

DV BY 2

E LITE ON DELAY MODI FER TBL
2D LOOX UP, NO OFF SET

E LI TE ON DELAY MODI FER TBL, (SCALER)

SET b7, SHFT LIGHT ON

el se

CLR b4, SHFT LI GHT DELAY STARTED BIT

CLR b7, SHFT LIGHT ON

TCC

AFR OPT W 3, 0101 0010
b2

BR IF b2

... else

IF TCC JP TO TCC FUNCTI ON

kkhkkkkhkhkkkkhkhkkkkhk*x

kkhkkkkhkhkkkkhkhkkkkhk*x

CLR CARS LIGHT TST IN WORK BI T

BR IF b7, 1 = ENG NE RUNNI NG
.. else
BR | F BAD SHUTDOMN
... else
CARS TMR
2 Sec, CARS LITE TST TI ME
BRIF TIME GI 2 Sec's
el se

SET CARS LIGHT TST IN WORK BI T
od

MDE W FOR C AR S
CLR CARS OFF DUE TO LOWBARO BI T



LEO2D

LEO47

LEOG8

LEOGE

LEO79
LEO7C

LEO7F

LEO8O:

BLS

BSET

BRA

BRSET
BRA
BCLR
BCLR

RTS

LEO2D
LO04B, #$41
LEO7C
L0081
$8303
LEO7C
L0085
$8304
LEO47
L0095
$8305
LEO47
LO04B, #$40
LEO7C

$8301
LEO79

LO04B, #$40, LEO68
$8302
LEO7F

LOO5D

$8300

LEO7F

LO04B, #$40
LO04B, #$20, LEO7F

LO04B, #2
LEO7F

#2
LEOGE

#$00FF
$8302
LEO7C

LO04B, #$10, LEO7C
LEO7F

LO04B, #$40
LO04B, #2

SET CARS OFF DUE TO LOW BARO BI T, AND
IN 4TH GEAR BI' T

CARS DI SABLE SPEED, 0d
... else

RPM 25

RPM CARS DI SABLE, (0d)

TPS Ld va
RPM CARS DI SABLE, O

SET WAIT FOR Vss RESET

CARS RESET SPEED, 0

BRIF WAIT FOR Vss RESET SET

CARS ENABLE SPEED, 0O

.... else

FLT COOLANT TEMP

IF COOL GI 151 C CK FOR CARS ACTI VE
SET WAIT FOR Vss RESET BIT

BR IF NOT I N 1ST CGEAR

... else
SET IN 1ST GEAR BI T

el se
CARS ENABLE SPEED, 0d
el se

BR IF IN 4TH GEAR

CLR WVAIT FOR Vss RESET BI T
CLR CARS ACTIVE BIT

khkhkkhkhhkhkhhhhhhhhdhhhdhdhhhdhhhhdhhrhdhhdhhdrdhdhdrdrddrrddxx*

R Sk kR R S R R R S SR S S R S R S R

* TCC FUNCTI ON

* P/ O SEGVENT E OF MAJOR LOOP EXE

Rk Ik Rk R R G I O R R R S e O R S R R R I R

LDX
BNE

LDAA
CVPA

L0139
LEOBS

L0095
$8308

SOFTWARE Tl MER VAL, UP SH FT TWMR
BRIF TMR NE 0, TCC | S LOCKED
.... else

TPS Ld va

CARS PASS BY UNLOCK CALI B



(di sabl ed),

BCS LEOBO . I|F TPS LT BR
;. .... else
LDAA L0081 : GET FILT MPH
CVPA $8309 ;. 28d
BLS LEOBO . |F MPH GI, BR
;... else
CVPA $830A ;. 32 WPH
BHI LEOBO ; |F MPH LT or EQ BR
LDAA L0085 : RPM 25
CVPA $830B ;. | F GI' 6375 RPM THEN BR
BCS LEOBO :
; el se
LDX L0137 :
CPX $830C : TIMER > 255 , BR & LOCK TCC
BHI LEOAA :
I NX
BRA LEOB3

;o INLT UP SHE FT TMR

LEOAA  LDX $830E - 0d
STX L0139 . UP SHI FT TMWR
© CLR TMR
LEOBO  LDX #0 X =0
LEOB3  STX L0137 : TCC RDY TMR
BRA LEOCA
LEOB8  DEX . DEC UP SHFT TI MER
STX L0139 . UP SH FT TMWR
BEQ LEOCA * BRIF TIME UP
... else
BSET  LOO4A #$11 . SET TCC LOCKED & TCC PASS BY FLGS
IWP LE1BB
LEOCA: BCLR  LOO4A #$10 . CLR PASS BY FLG TCC MD WD

LDAA LOO5D : FILT COOLANT TEMP
CVPA $8314 ;. TCC CALIB
BCS LEOD9 . BRIF L. T.

; el se

: AFR OPT WO 3, 0101 0010
; b3, 1 = UNLOCK TCC IN DECEL FUEL C/ O (TO CQAST)

LDAA $8018 ;. AFR OPT WD 3
BI TA #308 ;. b3,
BEQ LEODC :

; el se

BRCLR  $0056, #$02, LEODC BR I F NOT b1, |N FCO

LEOD9: JMWP LE1AD

; COAST RELEASE



LEODC: LDAB $8315 : Coast release, 32 MPH thresh

FILT MPH
TO COAST 2 | F MPH HI GH

LEOE7 C\vPB L0081
BLS LEOF3

BRSET LOO4A, #2, LEOEY : BRif coast
;... else

ADDB #5 ;5 MPH HYST

BCS LEOEB ;. BR | F OVERFLOW
; el se

LEOEB BCLR LOO4A, #2 ; CLR TCC CQOAST BI T
LDAB $8316 ; COAST 1, (8d)
BRA LEOF9 ; BR TO COAST 3

; COAST 1 IN USE, H &K Vss

LEOF3 BSET LOO4A, #2 ; SET TCC COAST BI T
LDAB $8317 ; COAST 2, O

© OK FOR TCC LOCKED HYST
. (USE | F LOCKED)

LEOF9: BRCLR  LOO4A, #1, LE103 ; TCC MD WD, BR I F TCC UNLOCKED

SuUBB $8318 ; Else Sub hysy, (3d) fm Coast
rel TPS Thresh

BCC LE103 if no math error
; el se
CLRB i f undrfl ow

: CK CURRENT TPS W TH COAST
;  RELEASE THRESH

LE103: CwPB L0095 ; TPS Ld val

BLS LE10A

JwP LE19A ; GO UN-LOCK TCC
LEIOA: LDX $833B ; MOVE TO NXT CGEAR

BRCLR LOO3B, #%$04, LE114 BR IF NOT b2, IN 4TH &R
(CPU I NPUT STATUS WD)
... else

TCC CALI B, 40

MOVE TO LOW GEAR TBLS

LDX #$831F

LE114: LDAB #15

BRCLR LOO4A, #1, LE11E : BR IF TCC NOT LOCKED
;... else



LE11E:

LE12A

LE14B

LE155

LE156

; CK AFR CPTION WD 1 0001 0100
; b0, 1 = RPM FCR TCC vs MPH

ASLA

JSR
BEQ

CVPA

#1
L0081

L0031, #$02, LE12A

$831E
LE12A

0, X
LE1AD

0, X
LE1AD

LOO4A, #1, LE14B

$8016
#3$01
LE14B

L0081
#100
LE155

#100

LE3CC

LE1AD

L0095
LE1AD

I F LOCKED

FILT MPH

BRIF bl, IN3rd or 4th &R
... else
TCC CALIB, 0 \WPH

... else
A=0

... else
I NC TBL PO NTER

... else

ADD B TO X

BR | F TCC UN- LOCKED
el se

AFR OPTION WD 1, 0001 0100b

b0

BR I F NOT b0, RPMFOR TCC
el se

400 RPM

RPM 25
4800 RPM LIM T

... else
USE 4800 RPM

FI LT MPH

100 MPH

BRIF WPH LT 100 MPH
... else

USE 100 WMPH

MULT BY 2

2d Lk Up

... else
TPS Ld va



LE16D:

LE182

LE18D

LE195

LE19A

LE1AD

LE1AE:

BCLR

BRA

BRCLR

BRSET

BSET

LDAA
BNE

LOO4A, #4, LE16D

L0145
LE18D

LOO4A, #$04

LE18D

LOO3B, #$04, LE18D

LOO4A, #$08, LE18D
LOO4A, #4

$8319

LE182

LOO4A, #4
LE18D

$0145
$0144
LE18D

$0144

LE1AE

LOO4A, #1
LE1BB

L0081
$831C
LE1AD

$831B
LOO3B, #$04, LE1AE

$831A
LE1AE

$0144

L0081
$831D
LE195

el se

IF TTC NOT | N COAST
DN SHFT TI MER

.... else
TCC MD W, CLR COAST
CLR DN SHFT | N PROGRESS

BR IF NOT b2, IN 4TH &R
(CPU I NPUT STATUS WD)
... else

BR I F NOT 4TH LAST PASS
... else

SET TCC COAST FLG

4-3 | 4-2 DN SHFT FLG

TCC CALIB, 2d
el se

CLR TCC COAST BI T

4 --> 3 SH FT TI MER
TCC LOCK TI MER
BRIF TCC TMR LT 4 -> 3

TCC LOCK TI MER

; TCC LOCK TI MER

;... else

; SET TCC LOCKED BI'T

; FILT MPH
; 0 MPH, TCC CALI B

.... else

TCC CALI B, 0d

BRIF b2, INA4TH &R
(CPU | NPUT STATUS WD)
... else

TCC CALI B, 0d

i A=0

; DELAY TMR FOR TCC LOCK

; FILT MPH
; TCC CALIB, 76 WMPH

;... else



LE1BB:

LE1CS:

LE1CG:

BCLR

BCLR

LOO4A, #$01

; OLD 4TH GEAR STATE FLG SET UP

LOO3B, #$04, LE1C5

; CLR TCC LOCKED BI'T

;7 CLRR TCC MD W BIT 3

BR I F NOT b2, IN4TH, (EXIT)
(CPU I NPUT STATUS WD)

... else

ELSE SET 4TH GR LAST PASS FLG

R S kR R R R O SR S e R R R S S R R

khkhkkhkhhkhhhhhhhhhdhhhdhhhhdhdhhhdhdhhdhddhdrdrdhdrrddrrddx*x

LOO4A, #8
BRCLR
BSET LOO4A, #8
RTS
* Air/ Fuel

*

* >>> SEGVENT F OF MAJR LOOP EXE <<<

*

MAJOR LOOP

khkhkkhkhhkhhhhhhhhhdhhhdhhhhdhdhhhdhdrhdhhdhdrdrdhdrrddrrddx*x

LDAA
BI TA
BNE

#L001B
L0047, #$02, LE21C

LDX
BRCLR

; CK COOLANT LMI" S

GET APPROPRAI TE BLM CELL CONTENTS
; & CK IF IDLE CELL

LDAB

LOOOO
#$10
LE21D

; 200 MSEC LOCP

LOO5D
$852A
LE21C

$852B
LE21C

LOODF

0, X
$8527
LE1FA

© LRN LOG C

C\vPB $8528
BNE LE21C
LDX LOOOB
LDAB $852D

M\R LOOP CNTR
b4,

el se

BLM BASE ADDR FOR 16 CELLS
BR I F NOT bl, LEARN ENABLED
el se

FLT COOLANT TEMP
M N COOL THRES FOR KEEP ALI| VE UPDATE
BR IF COOL LT THRESH, (EXIT)
.... else
H TEMP THRESH
BR IF TEMP GT THRESN, (EXIT)
el se

BLM CELL, 0-7
PO NT to BLM FOR KEEP ALI VE ' B'
GET CURRENT BLM
CELL A NUM (I DLE)
IF CELL = 0, DO CELL O
el se

H LIMT FOR OTHER CELLS)
IF WRONG CELL, EXIT
.... else
KEEP ALI VE MEM CELL B
CELL B FILTER COEF
LAG FI LTER RQOUTI NE



LE1FA:

LE212:

LE21C:

LE21D:

LE22F:

LE236:

STD LOOOB
BRA LE21C

KEEP ALl VE MEM A CELL
; LRN LOd C

BCC LE21C
LDAB L0095
C\vPB #6

BHI LE21C
LDAB L0081
BNE LE21C
LDAB $00E1
I NCB

BEQ LE212

LDX L0009
LDAB $852C
JSR LE31C
STD L0009
RTS

© COOLANT MULT

LDAA LOO5D
LDX #$8586
JSR LE3CS

BRCLR  $0046, #$80, LE22F

LDAA L0063

PSHA

CVPA #208

BLS LE236

LDAA #208

PSHA

LDAB L0037

BM LE28A

BRSET  LOO0O1, #8, LE28A
LDX #$8431

JSR LE3DO

PSHA

SAVE SAM B FI LTERED
EXIT

CELL 0 LRN ENAB TMR

CELL 0 LRN TMR THRESH

EXIT

... else

TPS Ld val

BRIF TOH FOR CELL 0 LEARN

FILT MPH, (Vss)

BRIF Vss GI 0, (EXIT)
.... else

CELL 0 LRN ENAB TMR

I NCR CELL 0 LRN ENAB TMR

... else
CELL 0 LRN ENAB TMR

KEEP ALI VE MEM CELL A
KEEP ALI VE MEM CELL A FILT COEF
LAG FI LTER ROUTI NE

KEEP ALI VE MEM CELL A

RETURN TO MAJOR LOOP EXE

FLT COOLANT TEMP
MAP Acel | Enr COOL MULT TABLE
LK UP W LI NE COUNT

Acel | Enr MAP COOL TRI M FACTOR
FLT COOLANT TEMP

BR | F NOT b7
B7 1 = USE MAT FOR FUEL CALC
el se

I NV MAT

SAVE MAT TO STX
120c
BR IF LT 120c

ELSE USE 120c FOR LK UP
SAVE TO STX
M NOR LP MODE WD 1, RUNNI NG ?

BR | F BAD SHUTDOMW

INIT VALUE, START UP ENRI CH
vs COCOLANT TABLE

2D LOOX UP, NO OFF SET



© LK UP START UP
" ENRI CH vs MAT

LDAA L0063 TNV MAT
LDX #$846F ;. START UP ENRI CH vs MAT TABLE
JSR LE3DO : 2D LOOX UP, NO OFF SET
PULB
ABA : ADD B TO A
LDAB #0
BCC LE257
; el se
LDD #$FFFF ; TWARE CNT' R

I
LE257 STD LOOOD ;T

LDX #$81B9 . START UP SPK vs START UP COOL

LDAA L0060 . START UP COOLANT

OWPA  #208 © 114 DEG C

BCS LE264 " IEGT. 114 DEG C
... else

LDAA  #208 . USE 114 DEG C

LE264:  PSHA

JSR LE3D0 . 2D LOOK UP, NO OFF SET

CLRB

STD L0012 . START UP vs COOLANT SPK ADV

PULA

LDX #$81C9 - START UP SPK ADV DECAY vs
. START UP COOLANT

JSR LE3D0 . 2D LOOK UP, NO OFF SET

© LK UP SPK vs

© SPK DECAY DELAY

LDX #$81C7 © MULT FOR $81C9 TBL

JSR LE33F 8 x 16 MULT

STD L0014 . SPK DECAY DELAY

LDX #$8441 . START UP ENRI CH DECAY DLY vs
© START UP COOLANT TABLE

PULA

PSHA

JSR LE3D0 . 2D LOOK UP, NO OFF SET

LDX #$843F . SCALAR FOR $8441 TABLE
. (START UP ENRI CHVENT DECAY DELAY
© " vs COOLANT TABLE)

JSR LE33F 8 x 16 MULT

STD LOOOF © | NI TAL CHOKE DELAY

© LK UP OPEN LP

© FUEL/ Al R %CHG vs COOL

LE28A:  LDX #$845E . OPEN LP FUEL/ Al R %CHG vs COOL

PULA
PULA



JSR LE3DO ; 2D LOOX UP, NO OFF SET
STAA $00FO0 ; COCOL FUEL/ AIR RATIO

DECAY vs COCL

LDX #$8590 ; Acel | Enr DECAY vs COOL
LDAA LOO5D ; FLT COCOLANT TEMP

JSR LE3CS ; 2D LK UP W LI NE COUNT
STAA $00A8 ; DI FF MAP DECAY

PK vs COCOL
i_DX #$8689 : 1 AC WARM PK vs COOL TBL
LDAA LOO5D : FLT COOLANT TEMP
JSR LE3c5 : 2D LK UP W LI NE COUNT
PSHA :
JSR LE604 : DO SCALED BARO FOR TBL LK UP'S
© LK UP IAC MULT
;. VvS BARO
i_DX #$8684 : I AC MULT vs BARO TBL
JSR LE3CC : 2D LK UP
PULB ;
MJL ;
ASLD :
BCS LE2BE
;. .... else
ADDA LO02D : KEEP ALIVE | AC PCSI T
BCS LE2BE . | F OVER FLOW
;. .... else
ADDA LO1B1 : | DLE SPD Ti ne QUT STEPS
BCC LE2CO
;. .... else
LE2BE LDAA #255 ;. MAX VALUE
LE2CO STAA LO11D : 1AC WARM PARK | NI T PCSI T, STEPS
BRSET L0036, #$10, LE2D3 . EXIT IF I GN OFF
el se

BR | F b2, | AC RESET I N WORK
(1 AC MD VD 2)

BRSET  LOOFE, #$04, LE2D3

.... else
CVPA L0119 IAC MN PCSI T
BCC LE2D3
;... else
STAA L0119 : ITAC MN PCSI T
LE2D3 RTS : RETURN TO MAJOR LOCP EXE
EE I I S I I I I I I I I I I I I I b I S I I b I b I I I R I I I I I I b 2 b I I I b
EE I I S I I I I I I I I I I I I I b I S I I b I b I I I R I I I I I I b 2 b I I I b
* >>>> GENERAL UTI LI TI ES <<<<

Rk Rk Sk S S R R R o kO o b O S R R R R O R R R S Sk R

hkhkhkkhkhhkhhkhhhhhhhdhhhhdhhhdhdhhhdhhdhhdhrhhdhhdhdhhdhdrhdrrdrdrxdxdk

* >>> 2/9/93 ANHT. BIN ($8D) <<<

*



L R T N S I RN T I N T TN I N I N I I R R R T R R N I R T R N R R R

*

MJX_READ. SRC
$E2D4

COP2TOG SRC
$E2F4

GM P4 fuel nodeling device read
$E2FA

LAG FI L. SRC
$E31C

8X16MULT. SRC
LE33F

LKUP_3D. SRC
$E353

LKUP_2DA. SRC
E3C5 ; 2D LK UP W LI NE COUNT

HANDLE SPURI QUS | NTERUPTS
$E3ED

P4ML616B. SRC
$E3EE

16 * 16 FI XED PO NT MJULTI PLY
$E424

TPSLOAD. SRC
$E45C

CHKSUM SRC of Non Volitile RAM FLAG WORDS
$E4A9

SHORT DELAY WRTS
$E4AB7

SHORT DELAY W RTS
$E4AB7
LIMTS TEST
$E579

FACTOR, Factor in a 8 X 16 Miltiply
$ES86

BIT ONOFF I N ECU
$ES5AC

BIT SET, TOGEE ECU BYTE 1
$E5D7

MAKE PRESSURE LOAD VAR S
$E5F3

SCALED BARO FOR TBL LK UP'S
$E604

hkhkkkhkhkhkhkhhhhhdhhhdhdhdhdhdhdhdhddhddddhdhdddhdhddhdddrhdrdrdhdrxdidx*x

hkhkkkhkhkhkhkhhhhhdhhhdhdhdhdhdhdhdhddhddddhdhdddhdhddhdddrhdrdrdhdrxdidx*x



* MUX_READ. SRC

* TYPE $8D, ECM P/ N 1227730

*

* CALL WTH: A Reg = Mux ch num

* RETURNS W TH: A Reg = A/Dresult

*

* CALLS: LFOD2, A/ D READ

* STACK REQ 2 BYTES

*

khkhkhkhhhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrdhhdhdhhdhhdhdrhdrrdrdrxdxdx
ORG $E2D4

LE2D4: PSHX ; SAVE FOR CALLER
LDX #$4002 ; CPU DATA LATCH
BCLR 2, X, #$0C CLR b1, INITALY ASSUME CH #0
BCLR 0, X, #$20 CLR b5
BI TA #4 BIT 2, CK CH #C SELECTED
BEQ LE2E5 BR IF NOT CH# C (CK CH A/ B)
; ... ELSE
BSET 0, X, #$20 SELECT CH# C
LE2E5: ASLA
ASLA
ANDA #$0C PREVENT CH C FM BEI NG OR ED
WBI O CR

ORAA 2, X OR CH A/ B & SELECT DATA W BI CCR
STAA 2, X
LDAA #$90 SET UP MUX READ
JSR LFOD2 GO DO A/ D
PULX ; RESTORE X
RTS

Rk Rk I S S R R R R S kO S b O S R R R R S R S S R R R R S O

Rk S o S R R R kS S b O S R R R I R R R o R R R o

COP2TOG SRC

Toggle COP2 to FMD

E R

* ORGS $E2F4
EE R S S I S b S b S I kR Sk Sk S b S Sk S b
LE2F4: LDAA L0033 ; Access serial data byte
ECRA #2 ; FMD COP2, Toggle bit 1
STAA L0033

Rk I S S R R kS S b O S R R e S R R R R S O

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhdhdhhhdhhhhdhhdhhdhhhdhdhhdhdrhddrdrdrxdxdk

GM P4 fuel nodeling device read via SPI
(AT $4002)

LE2FF 86 Cyc
LE302 83 Cyc

ORG $E2FA

*
*
*
*
* Exec time:
*
*
*
*
EE I S I b I I I I I I I I I I I I I I b I S I R I b R S I I I I I b I I I I I I b 2 I I I I I I b i



LE2FA:

LE2FF:

LE302:

BCLR

BSET
LDX
SEI
BSET

LDAA
STAA

BCLR

BCLR

CLI

RTS

L0033, #$80 ; SEL FMD BYTE 1, BIT 7
LE302

L0033, #$80 . SEL FMD BYTE 2, BIT 7
#$4000 * INDEX CHP'S, (1/0 D)

. INT'S OFF
2, X, #$04 . SET b2, SELECT FMD CH P ($4002)
L0033 ;. SET UP FMD DESC OUT' S
0, X . STORE DATA IN SERIAL SR (SRR
1, X, #$80 ;. START XM SSI ON

VWait min 8 sclk's, (39 clocks worst case)

CGet data returned fm SSR, di sable FMD

0, X
2, X, #$04 : CLR b2 ($4002)
. CLEAR & TURN ON | NTERUPTS
KAk kXkkkhkhkhkhhhhhhhdhdhdhdhdhdhdhdhhhdhkhk k k k k k k ok, k k ok k *,*d**,*x*x*x*k*x*x*x*x*x%
KAk kXkkhkhkhkhkhhhhhhhdhdhhhdhdhdhdhhhdhkhkhk k k k k k k o,k k k ki, kk*x*x*x*k*x*x*x*x*x%
SRC

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

LAG FI L.

First order lag filter

Filter out unwnated transients from@8 bit unsigned
i ntigers.

Conmput es NEWVALUE = OLDVALUE + Q * (I NPUT - OLDVALUE)

where Qis a 8 bit fraction (00.xx)
Call wth:
X Reg = old val ue (prior filtered val ue)
A Reg = New val ue (to be filtered)
B Rg=0Q (Filter coef)
Exec ti ne: 104 Cycles
St ack req: 6 Byt es
Code length: 35 Bytes
ALGORI THEM
NEW= OLD + Q* (IN - QD)
= ODHGH+ AOADLON+ Q* (IN- QD H G&H
- Q* OLD Low
= ODHGH+Q* (IN- OAD HG) H G
+ Q* (IN- AADHGH) HGEH
+ Q* (IN- OLD HGH) LOW
+
+ (1-Q * O.D LOwW

ORG $E31C



khkhkhkhhkhhhhhdhhhhdhhhhdhhhdhhhhdhhdhhdhhdhhdhhhdhhdhdrhdrrdrdrxdxdx

LE31C

LE32B:

LE337:

PSHB
PSHX
PSHX

TSX
SUBA
BCC

NEGB
ADDB
STAB
LDAB

MUL
STAB
PSHA
LDD
NEGB
BEQ

MJUL
ADCA

TAB
PULA
ADDD
PULX
PULX
I NS

RTS

0, X

’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’

SAVE Q TO STACK

SAVE OLD VAL

RESULT = I NPUT - COLD VALUE

;... ELSE

CALC O.D VALUE HG&H + Q * DELTA H G2

CALC (1 - Q * (OLDVALUE LOW

el se

ADD Q * DELTA

Rk S S S R R R R b S R SRR o S S R R R b O

khkhkkhkhhhhkhhhhhhhdhhhhdhhhdhdhhhdhhdhhdhhhhdhhdhdhhdhdrhddrdrdrxdxdx

8X16MULT. SRC

E o R S T R I RN T N .

*

LE33F:

8 x 16 Multiply with 16 bit
to the upper

CALL WTH:

A Reg
X Reg

RETURN W TH:
A Reg

B Reg =

Exec time:

Code | engt h:

Stack req:

ORG $E33F

khkkkhkhhkhhkhhhhhhhhhhhdhhdhdhhdhhdhhdhdhhdhhdhhdhhdhdrdrddrdrdrrdxdrx

PSHA
LDAB

MJUL
ADCA

PULB
PSHA

LDAA

1, X

#0

0, X

16 bits.

result

8 BIT Multiplier
Adderss og 16 bit Miltiplicand

VBB of 16 bit
LSM of 16 bit

66 Cycles
20 Bytes
3 Bytes

result
result

’

’

’

result rounded

SAVE MULTI PLI ER
CGET LSB OF MULTI PLI CAND

M5B PARTI AL PRODUCT
ROUND

SAVE PARTI AL PRCDUCT

GET M5B OF MULTI PLI CAND



MJUL ; MBB PARTI AL PRCDUCT

PSHX ;. SAVE
TSX
ADDB 2, X ; ADD I N LSB PARTI AL PRCD
ADCA #0 ;  ROUND
PULX
I NS
RTS ; RETURN TO CALLER
R I S S b Sk S I R R Sk Sk S I R Rk Sk S bk S S I S b S S
EE Rk I S Ik S S S R Rk Sk I S R Sk Ik b S S Rk kS S S S R o S S
* LKUP_3D. SRC
*
* 3D Look up routine. Returns with the table val ue,
* (interpolated), based on 2 independent inputs.
*
* | NPUTS:
* 1. R mn value, (Rows)
* 2. Qmn value, (Col's)
* 3. RNUM nunber of Q Vals, (col's)
* in each R table
* 4. Thr 1st Rtable, Rnumentries in |ength
*
* 4 + RNUM secont R table
* 4 + (N1) Nth Rtable
*
* CALL WTH
* A Reg = Rinput, (Row arg)
* B Reg = Qinput, (Coll arg)
* X Reg = Table start address
*
* RETURNS W TH:
* A Rg = F(QR
*
* EXEC TI ME: 257 - 264 Cycles
* SRACK REG 9 Bytes
* CODE LENGTH 114 BYTES
*
*
* ORGH E353
Rk I S S b Sk S Sk I S R S R Rk Sk S bk S I S S
LE353: PSHY
PSHB
PSHX
SUBA 0, X ; CALC ROW ARG OFFSET, (LIM TED TO 0)
BCC LE35C
; ... ELSE
CLRA
LE35C. SUBB 1, X ; CALC COL ARG OFFSET, (LIM TED TO 0)
BCC LE361
; ... ELSE
CLRB
LE361: PSHX ; XFER TABLE ADDR TO Y REG
PULY
PSHA ;  SAVE ROW ADDRESS
LDAA #16 ; SPLIT COL ARG | NTO TABLE OFFSET
MUL ; & | NTERP PORTI ON
PSHB ; SAVE | NTERP PORTI ON TO STACK
TAB
ABX



LE38C:

LE392:

LE3AZ:

LE3AS:

PULB
PSHA

LDAA #16

LDAB 2, Y

LDAB 2, Y

LDD 3, X

LDAB 3, Y
BCC LE38C

ADCA 3, X
BRA LE392

MJUL

ADCA #0
NEGA

ADDA 3, X
PULX

PSHA

LDD 3, X
SBA

LDAB 3, Y
BCC LE3A8
NEGA

MJUL

ADCA 3, X
BRA LE3A8

: Interp Y & round
; down if nesessary

ADCA #0
NEGA

ADDA 3, X
PULB

PSHA

SBA

LDAB 2, Y
BCC LE3B7
NEGA

MJUL

ADCA 1,Y
BRA LE3BE

CET ROW ARG

SPLIT RON ARG I NTO R
TABLE NUMBER
(MAX RESULT | S 255D)

el se

el se

Y1l - Y2

FRACTI ON MULT

BRIFD>=0

... else

ELSE INTERP Y (RND UP | F Req)

TO EXIT ROUTI NE



: I NTERP Y, & ROUND DOMWN
;| F NECESSARY

LE3SBE: INS
PULX
PULX
PULB
PULY

RTS ; Retun to caller

khkhkkhkhhhdhkhhhhhhhdhhhhdhhdhdhhhdhddhhdhrdhhdhhdhdhhdhdrhddrdrdrxdxdx

khkhkhkhhkhhkhhhhhhhhhhhdhhhdhdhhhdhhhhdhhdrhdhhhdhhdhdrhddrdrdrrddxx

LKUP_2DA. SRC

LKUP_2D: 2D tabl e | ookup w of f set
spaced fromtable

LE3CS: 2D tabl e | ook up w no of fset
spacing fromtable

PALKUPQ 2D table | ookup
spaced 16

Returns a value froma table based on the val ue of an
i ndependent varable. Only certin values of indepenednt
varable are represnted in the table.

Call Arg:
A Reg
X Reg

i ndependent var
Address of table

LKUP_2D:
B Reg = Val ue of independednt var

B Reg = Ignnored & 1st tabulated val is O

LE3CS:
1st byt of table = 256/ H (subsequent bytes
are the tabul ated val ues)

EXAMPLE
2 for H
16 for H
25 for H

128, (3 table entries max)
16, (17 table entries max)
10.4, (26 table entries nax)

LKUP_2D & LKU_PQ
This byte omtedmH = 16

RETURNS WTH: A Reg = tabl e val ue

EXEC TI ME: LE3C5 = 81 - 82 cyc
LKUP 2D = 78 - 81
LKIP Q = 73 - 74

STACK REQ 4 Bytes

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
* LE3C5 & LKU_PQ
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

ORG $E3C5



khkhkhkhhkhhhhhdhhhhdhhhhdhhhdhhhhdhhdhhdhhdhhdhhhdhhdhdrhdrrdrdrxdxdx

LE3C5:  PSHX
PSHB
LDAB 0, X
I NX
BRA LE3D4

LE3CC.  SBA

BCC LE3DO

: P4LKUPQ ENTRY, LD3DO
; 2D LOOK UP, NO OFF SET

LE3DO:  PSHX

Seperate val into table of fset

; & interp fraction

BCC LE3E4

ADCA 0, X
BRA LE3EA

: Interp & round
; down if req' ed

LE3SE4: ML

ADCA #0
NEGA
ADDA 0, X

LESEA: PULB

PULX

RTS

’

2D LK UP W LI NE COUNT

Get 256/ spaci ng val ue

* Subtract offset

* %k

*

Br if D>0
2D LOOX UP, NO OFF SET
;... else

Set 256/spacing, Hto 16

Pick up Y1 & Y2
Get delta Y1 - Y2,
Ck if table is increasing ?
Br if not inc
; ... else
Interp & round up if req

khkhkkhkhhkhhkhhhhhhhhhhhdhhdhdhhhdhdhhdhdrhdhdhhdhdhdhdrdrdddrdrddxddxx

khkhkhkhhkhhkhhhhhhhdhhhhdhhhdhdhhdhhdhhdhhdrhdhdhhdhhdhdrdrddrdrddrddxx

* HANDEL SPURI QUS | NTERUPTS



khkhkkhkhhkhhhhhhhhhhhhhdhhhdhdhhhdhhdhhdhhdhhdrhhdhhdhdrhddrdrdrxddxx

LE3SED: RTI

ER I S S SRR e o R R S R SRR Rk o R R R R S A

1616B. SRC
DO a 16 X 16 Multiply & return upper 2 bytes
Mul tiplication is done useing the HCl1 MJL instruction
CALL W TH:
X Reg Mul tiplicand

A Reg = M5B of Multiplier
B Reg = LSB of Multiplier

RETURNS W TH:
A & B Reg = Upper 2 bytes of 32 bit product
Cy = MSB bit of 3rd byte for rounding

EXEC TI ME: 166 CY
STACK REQ 7 Byt es
CODE LENGTH. 54 Bytes

E B I T DR R N T R

* ORG $E3EE

Rk I S S R R R kS S b O S R S R R e S R S R R R S O

LESEE: PSHA ; MAKE SPACE ON STACK FOR MsS BYTE
; OF RESULT
PSHX ; SPACE FOR PARTAI AL RESULT
PSHX ; MULTI PLI CAND TO STACK
PSHB ; LSB OF MULTI PLI ER
PSHA ; MBB OF MULTI PLI ER
TSX ;
LDAA 3, X ; GET LSB OF MULTI PLI CAND
MJUL ; LSM OF MULT' ER * LSB OF MULT' CND
ADCA #0 ; UPPER PART OF BYTE W ROUNDI NG
STAA 5, X ; TEMP SAVE LSB OF FI NAL RESULT
LDD 1, X ; GET LSB OF MULT'ER IN A
; & M5B OF MULT'CND IN B
MJUL ; LSB MULT' ER * MSB MULT' ER
ADDB 5, X ; ADD LSB OF RESULT TO TEMP
; LSB OF FI NAL RESULT
ADCA #0 ;
STD 4, X ; SAVE FOR LATER
LDAA 0, X ; GET MsB OF MULT' ER
LDAB 3, X ; GET LSB OF MULT' CND
CLR 6, X ; CLR M5B OF PRODUCT
MJUL ; MBB MULTP' ER * LSB MULT' CND
ADDD 4, X ; ADD RESULT TO TEPM LSB OF
; FI'NAL RESULT
ROL 6, X ; ROTATE CY IN TO OVERFLOW COUNTER
STAA 4, X ; SAVE A AS TEMP LSB OF FI NAL RESULT
LDAA 0, X ; GET MSB OF MULT' ER
LDAB 2, X ; GET MsB OF MULT' CND
MJUL ; MBB MULT' ER * MS MULT' CND
ADDB 4, X ; ADD LSB OF RESULT TO MsSB OF
; FI'NAL RESULT
ADCA 6, X ; ADD M5B OF FI NAL TO OVERFLOW COUNTer
STD 2, X i SAVE FI NAL RESULT
ROL 5, X ; SHIFT MSB OF BYTE 3 RESULT
; FOR ROUNDI NG
PULX
PULA ; FINAL RESULT TO A REG

PULB



PULX
I NS

RTS

Rk Rk I S S R R R R S S o b O R R R S Rk R o O R S b O

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrdhhdhhhdhhdhdrhddrdrdrxdxdk

* 16 * 16 FI XED PO NT MJULTI PLY
*
* ROUNDI NG | S FORM LOW ORDER BYTE OF RESULT
* THE M DDLE 2 BYTES RETURNED IN A & B REG S
*
* Cal l'ing:
* X = mul tipicand
* A = MSB of Miultiplier
* B = LSB of Multiplier
*
* Returring:
* X+5 = Partial prod
* +4 = Partial prod
* 3 = LSB of Multipicand
* 2 = \VsB of Multipicand
* 1 = LSB of Multiplier
* 0 = MsB of Multiplier
*
* Execution time: 155 Cycles
*
Rk I S S Sk S Sk O I S R R Sk S S kS kI
LE424: PSHX ; RESERVE STAKC SPACE FCR PARTI AL' S
PSHX ; MULT' CND TO STACK
PSHB ; LSB MULT' PLR TO STACK
PSHA ; MBB MULT' PLR TO STACK
TSX ;
LDAA 3, X ; GET LSB OF MULT' CND
MUL ; LSB MULT CND * LSM MULT' PLR
ADCA #0 ; ROUND PART PROD IN A REG
STAA 5, X ; SAVE ASL LSB OF RESULT, (TEMWP)
LDD 1, X ; GET LSB OF MULT PLT, (A) & MSB OF MULT' CND
MJUL ;
ADDB 5, X ; ADD RESULT LSB TEMP LSB OF RESULT
ADCA #0 ; ROUND TO MSB OF FI NAL RESULT
STD 4, X ; SAVE AS TEMP FINAL RESULT
LDAA 0, X ; GET MsB OF MULT' PLR
LDAB 3, X ; GET LSB OF MULT' CND
MJUL ;
ADDD 4, X ; AD TO FI NAL RESULT
BCS LE452 ; BRI F OVERFLOW
; .... ELSE
STD 4, X ; SAVE AS TEMP FI NAL RESULT
LDAA 0, X ;
LDAB 2, X ; GET MsB OF MULT' PLR
MUL ; GET MSB OF MULT' CND
TSTA ;
BNE LE452 ; BRI F OVERFLOW
ADDB 4, X ; ADD LSB TO MSB OF FI NAL RESULT
STAB 4, X ; SAVE MSB OF FINSL RESULT, (PRIOR TO OVERFLOw t st
BCC LE457 ; EXIT WTH OQUT OVERFLOW
; ... ELSE
LE452: LDD #SFFFF ; LIMT TO $FFFF

STD 4, X



LEAS7T:

PULX
PULX
PULA
PULB

RTS

’

’

’

RESTORE STACK
RESTORE STACK
M DDLE RESULTS IN A & B

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrdhhdhhhdhhdhdrhddrdrdrxdxdk

khkhkhkhhhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrdhhdhdhhdhhdhdrhdrrdrdrxdxdx

* TPSLQAD. SRC

*

*BEXIT WTH 8 BIT TPS LD VAL AT L0095, TPS Ld val

*

khkhkkhkhhkhhhhhdhhhhdhhhhdhhhdhdhhhdhhdhhdhhdhhdhhhdhhdhdrhdrrdrdrxdxdk

LE4ASC:

LEAT1:

LEATC:

LE48C:

LE497:

LDAB L0038
LDAA  $8249
BITA  #4
BEQ LEA71
LDAA L0094
OWA  $8260
BLS LEA71
ORAB  #4
BSET  L004D, #4
STAB L0038
LDAA L0094
BITB  #$24
BEQ LEA7C
LDAA  $8264
PSHA

LDAB L0099
CBA

BHI LEASC
© FILTER

LDX L0099
LDAB  $83E6
JSR LE31C
STD L0099
LDD L0099
ADDD  #128
TAB

PULA

SBA

BOC LEA97
CLRA

LDAB  $83E4
MUL

ADDD  #$20
ASLD

BCS LEAAA

’

D AG MD WD 1

ERROR WO 1 MASK, 1111 01
BIT 2

... else
GET A/D TPS
246 TPS A/ D VAL

11

IF TPS A/D VAL > SET ERR 21A

SET ERR 21, TPS HGH BI T

D AG MD WD 1
A D TPS
IF ERR 21 & 22 SET

... else
0.96V A/D | S DEFAULT TPS
SAVE TPS FOR LD CALC

I F ERR 21

IF TPS > OFF SKIP FILTER

3. 9% LONTPS FI LTER CCEF
LAG FI LTER ROUTI NE

SAVE FLT' ED RESULT

FLT' ED RESULT

GET TPS BACK

el se

105d, %PS FOR TPS HI

ROUND OFF
SCALE BY 2

el se

to TPS LOW



BCC LE4A6
... else
LE4A4: LDAA #255  LIMT
LE4AG6: STAA L0095 ;. SAVE TPS LD VALUE

RTS

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrdhhdhhhdhhdhdrhddrdrdrxdxdk

Rk I S R R R R S S o b O S R R R R S R R R IR S O

* CHKSUM SRC

*

* CHECKSUM of Non Volitile RAM FLAG WORDS
*

* RETURNS W TH:

* A Reg = MSB of check sum
* B Reg = LSB of check sum
*

* EXEC TI ME:

* 71 Cyc

*

* ORG $E4A9

hkhkhkkhkhhkhdhkhhhhhhhdhhhhdhhhdhdhhhdhddrhdhrdhhdrdhdhdhhdhdrhddrdrdrxdxdk

LE4A9: LDX #5 ; SET I NDEX FOR 5 NV BYTES
LDD #1 7 NC TO PREVENT 0 RESULT
LE4AAF:  ADDB 3, X 7 SUM EACH FLK WORD | NTO
; PARTI AL CKSUM
ADCA #0 ;
DEX ; DEC I NDEX & LOOP Tl LL DONE
7 WTH ALL 5 WORDS
BNE LE4AAF ;
; ELSE
RTS

khkhkhkhhhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdhhdhrdhhdhhhdhdhhdhdrhddrdrdrxdxdk

hkhkhkkhkhhkhhkhhhhhhhdhhhhdhhhdhdhhhdhhdhhdhrdhhdhhdhdhhdhdrhddrdrdrxdxdk

* SHORT DELAY WRTS

Rk S S R R R S S b O S R R R I I S R R R IR S

LE4AB7: RTS

Rk S S S R R R S R S S b O S R R R e S R S R R R S O

Rk S S S R R R R S S b O S R S R R e S R S S R R R b

LE4B8. SRC

>>>> SEGVENT 6 OF MAJOR LOOP EXE <<<<

READ COOLANT SENSOR & USE DEFAUALT | F FAI LED
CGet A/D tenp sensor reading:

If current flag shows 384 P.U. use 384 OHM
el se 4K then use 4K OM

If results are not within limts afetr some
engine run tine, flag error & use default.

Exec time: Cyc
Codel 1 ength: 115 Bytes

ORG $E4B8

hkhkkkhkhhkhkhkhhhhkhhhhdhdhdhdhdhdhdddhdhddhdhddhdhddrhdrdrhdrrhdrrddxx

E N T I R R TR R R



LE4B8: LDX L5800 © $5800
CPX #$7E58 CK | F HEADS UP ON LI NE,
(1ST CODE VAL)

BNE LE4AC3 BR I F NOT' ON LI NE
ELSE XFER THE LOGGE NG RAM BAck
TO ECM

JSR L5B32 I M PRESSENCE CK

: READ COCLANT MAKE | NV COOLANT Var's
; TYPE $8D, ECM P/ N 1227730

LEAC3: LDAA #$40 ; SET A/D CH #4
JSR LFOD2 ; GET A/D RESULT
PSHA ; SAVE A/ D RESULT TO STX

; LK UP I NV COCLANT VAL's

LDX #$F105 ;. PONT TO 4K | NV COOL TABLE
BRSET LOO03D, #$80, LE4D9 : BRI1F 4K PULL UP FOR COCOL
;... ELSE
BRCLR L0033, #%$01, LE4DO : BRIF 4K IN I N USE
io.... else
LDX #LF105 : PONT TO 348 OHM | NV COCL TABLE
BRA LE4DF ;. LOOK UP VALUE
LE4D9: ADDA #10 ;1S VAL GO NG TO RAP AROUND
BCC LE4DF : BRIF NOT GO NG TO RAP
... else
LDAA #255  LIMT
LE4DF: JSR LE3DO ; 2D LOOK UP, NO OFF SET

STAA  LOOSF - COOLANT TEMP, (DEG C +40) * (256/192)

CVPA #120 ; 50c

BHI LE4F1 : BRIF COOL > 50c
... else

CVPA #106 ;40 C

BHI LE4F4 : BRIF COOL > 40c
; el se

BCLR L0033, #$01 CLRBO, 0 = COOL P/U = 4K CHM

BRA LEAF4
LE4AF1: BSET L0033, #$01 ; SET COCOL PU, 348 OHM PULL UP,
LE4AF4: BCLR LO0O3D, #$80 ; CLR 4K PULL UP FOR COCL

PULA ; GET A/D COOL VAL FM STX
BRSET  LOO3C, #08, LE523 ; BRIF MODE 4 FORCING B. P. FUEL
PSHA

LDAA LOOSF ;o Get NV COOL VAL



LDAB

CVPA

PULA
BCC

LESOE: LDX

BLS

BSET

STAB

LES1C BCLR

BRSET

BSET

LES2E: LDAA
BRCLR
LDAB
LDX
JSR
STD

LE523: RTS

#$20

$825B

#$10
$825F
LES2E

L0019

L0019

LE51C

L0038, #$02
LO04D

LO04D

L0046, #$80
L0038, #$02, LE526

L0046, #$80

$825C
LOO5D

LE523

LOO5SF
LO03C, #$10, LE53F
$83E7
LOO5D
LE31C

LOO5D

Init LOO5D, (COCLANT TEMP)

L0060

LOO5D

’

’

bit 5, assum ERR 14

| F COOL 210c, DI SABLE ERROR

CGET ERR TMR FM STX
Ck timer, BRIF TMR NOT OVERFLOW

el se

Bit 4, assum ERR 15

IF AAD VAL < = 250 DI SABLE ERR 15
Filter cool ic > cal va

(A/D <= cal)

Eng run time
Ck eng run tine vs cal val ue

... else
Set bl, ERR14/15 TH S START UP
"this startup” flag

Signal ERR 14 or 15
CURRENT ERR FLG WD 1

CLR B7, B7 1 = USE MAT FOR FUEL CALC
Br if bl, ERR 14/15

... else
SET b7, B7 1 = USE MAT FOR FUEL CALC

DEFAULT COOLANT, 61c, 135d

Save default cool ant

NEW COOLANT TEMP, (DEG C +40) * (256/192)

SKIP FILT I F NOT 2ND PASS
... ELSE

FI LTER COEF, (6.3%
COOLANT TEMP

LAG FI LTER ROUTI NE

FILT I NV COOLANT TEMP

COOLANT TEMP



STAA L0060 ; START UP COOLANT
BSET LO03C, #$10 ; SET 2ND PASS COOLANT FLAG

RTS ; RET TO MAJOR LOOP EXE

hkhkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhhhdhhdrhdhhdhdrdrdhdrrddrxd*x

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdhhdrdrhdhddhdrdrdhdrrddrxd*x
* BLM_INT. SRC

*

*

* ORG $E548 ENDS $E578
EE R I S I S b Sk O b Sk Rk S I R Rk Sk kS b S S R
LE548: CLRB ; ZERO B REG
LDAA #128 ; DEFAULT M D PO NT VALUE
STD L0009 ; STAY ALIVE MEM CELL A
STD LO0OB ; STAY ALI VE MEM CELL B
Init 16 cells
LESF4:  LDX #16 ; SET TOINT 16 BLM CELLS
LE552: DEX ; DEC LOCOP COUNT
STAA $1B, X ; SET M D PT VAL (128)
CPX #0 ; CK FOR DONE
BNE LE552 ; TILL DONE
; ELSE
RTS
LE55B: LDAA LO0OB ; VAL TOLIMT
LDX #$8525 ; LOLIMT FOR OTHER CELLS
BSR LE579 ; GODOLIMT OF VALUES
STAA LO0OB ; SAVE LIM TED VALUE TO S.A CELL B
BSR LE5F4 ;
LDAA L0009 7 SSA. CELL A, VAL TOLIMT
LDX #$8523 ; LOLIMT FOR CELL 0, (IDLE)
BSR LE579 ; GODOLIMT OF VALUES
STAA L0009 ; SAVE LIM TED VALUE TO S.A CELL A
LDX #L001B ; SAVE STAY ALIVE MEM CELL A IN I DLE CELI
LDAB $8527 ; NUM (REL ADDR) OF | DLE CELL, 4D
ABX ; PO NT TO CELL A
STAA 0, X ; GET CURRENT CELL A VALUE
RTS
EE R I S I S b S S b S Rk S I R Sk kS R S O S
EE R I S I S b S S b Sk R Sk S I R R S kS Sk
* LE579. SRC
* LIMTS TEST
*
* Upper & | ower bounds check on a 8 bit val ue
* I f bounds exceeded apply cabilb table limts
* upper and | ower are nutually exclusive
*
* CALL W TH:
* A Reg = input value to linmt
* =

X Reg Lower bound in NMSB



upper bound in LSB

RETURNS:
A Reg

limted result
COLDE LENGTH: 13 Bytes

*

*

*

*

*

* EXEC TIME 16 - 24 Cyc
*

*

*

*  ORG $E579 ENDS $E585
*

hkhkkhkhhkhkhkhhhdhhhhdhhdhdhhhhdhhhdhdhhdhdrhdddrhdrrhdrrddrx*

LE579: CWPA 0, X ;

IS AREG > LONLIMT ?
BR I F YES

ELSE APPLY LONLIMT

ISAREG< HGALIMT ?
BR TOEXIT I F YES

ELSE APPLY HHGH LIMT

MULT LO BYTE OF 16 BI T NUM

SAVE BOTH BYTES OF RESULT

MULTI PLY H BYTE OF 16 BI T NUM

ADD LOW BYTE OF RESULT TO
H GH BYTE OF PRI OR RESULT
MULT BY 2, SHT H BYTE
OF PRI CR RESLULT LOW BYTE
PRI OR RESULT' S LOW BYTE

BHI LE5791 ;
LDAA 0, X ;
LE5791: CWPA 1, X ;
BLS LE5792 ;
LDAA 1, X ;
LE5792: RTS
EE R I S I b Sk S b Sk Rk Sk I I R Rk Sk kb S S S
EE R I S I S b S S S R Sk S S R S S I R Sk S S
* LE586. SRC
* FACTOR
*
* Factor in a 8 X 16 Miultiply
*
* CALL W TH:
* A Reg = multiplicand
* X Reg = Multiplier address
*
* RETURNS:
* A Reg = Factored result, (Limted to FFFF)
* cY = TEMP + 2
*
* EXEC TI ME: Cyc
* CODE LENGTH: Byt es
*
*
* ORG $E586 ENDS $E5AS8
EE R I S I S b Sk S b Sk R Sk S O S R R S S S S R S Ok S I
LE586: PSHA
LDAB 1, X ;
MUL ;
PSHB ;
PSHA
TSY
LDAA 2,Y ;
LDAB 0, X
MUL
ADDB 0,Y
ADCA #0 ;
RL 1Y :
ROLB :
ROLA
BCC LE5A2 ;

REMAI NG 7 BI TS ARE | N TEMP+2
ELSE



LDD #SFFFF 7 LIMT TO MAX

LESA2: STD 0, X
ROL 1Y ; SET/CLR CY
PULY
I NS
RTS

hkhkhkkhkhhkhhkhhkhdhhhhdhhhhdhhhdhdhhhdhhhhdhhhhdhddhdrdrdhdrrddrxd*x

hkhkhkkhkhhkhhkhhkhdhhhhdhhhhdhhhdhdhhhdhhhhdhhhdhddhdrdrdhdrrddrxd*x

BIT ONOFF I N ECU

Miul tiple entry subroutine used to tuen on

or off a bit in the Iower byte of the ECU CR
ECUCR

ENTRY:
LESAE: is used to turn off a bit

LESBC. is used to turn on a bit

CALL WTH:
A Reg = Bit pattern to be stored
RETURNS:
None
EXEC TI ME: Cyc
CCDE LENGTH: 42 Byt es
STACK REQ 4 Byt es

L R R R N T SRR T R

* ORG $E5AC

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhdhdhhhdhhhhdrdrhdhdrdhdrdrdhdrrdrrxd*x

LESAC. LDAA #SF7 ; BIT3*, TURN ON CK ENG LAWP

; used to turn off a bit

LESAE:  PSHX i SAVE ENTRY WD
LDX L3FFC ;7 TURN OFF ECU CR BI' T
PSHX
TSY
ANDA 1,Y
BRA LE5C6
LESBA: LDAA #8 ; TURN OFF CK ENG LI GHT

; used to turn off a bit

LESBC.  PSHX
LDX L3FFC ;7 TURN OFF ECU CR BI' T
PSHX
TSY
CRAA 1,Y

LESC6:  ANDA #SFE ; ECU TEST NORVAL
CRAA #2 ; ENABLE MASTER OUTPUT
STAA 1,Y ;
PULA
CRAA #$FB ; ECU REFRESH

PSHA



PULX
STX
PULX

L3FFC ; ECU CR

RTS

khkhkkhkhhkhhhhhhhhhdhhhdhhhhdhhhhdhhdhhdhhdhhdhhdhdrhddrdrdrrxdrx

khkhkkhkhhkhhhhhhhhhdhhhdhdhhdhhhhdhhhdhhhhdhhdhdrhddrhdrxdxdk

* BIT SET

LESDY?:

LESEZ:

LESEB:

LESF3:

LESF7:

*
*

* TOGGELE ECU BYTE 1

khkhkkhkhhkhhhhhdhhhhdhhhdhdhhdhhhhdhhhhdhhhdhhdhdrhddrhdrrdxix

LDX
PSHX

TSY
CRAA

BRA

LDX
PSHX

TSY
ANDA

STAA
PULX
STX

RTS

R Ik kR R R G I O SR S O R R AR S S R

khkhkkhkhhkhhhhhdhhhhdhhdhdhhdhhhhdhdhhdhhdhdrdhddrhddrhrdrrdxdxk

L3FFC

0,Y
LESEB

L3FFC

0,Y
0,Y

L3FFC

MAKE PRESSURE LOAD VAR S

VAR S = K(A/ D-C)

*
*
*
*
* Cal |
*
*
*
*
*

hkhkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhddrhdhddrhdrdrhdrdrdhdrrddrx*

MAKE PRESS LD VAR S

Wt h:

Ret urn wut h
BCC LESF7
CLRA
RTS
MJUL
ASLD
BCS LE6O1
TSTB
BPL LE6O3
| NCA
BNE LE6O3

K SCALED TO 1

A reg
B reg

A REG

(A D-0)
K

’

’

ECU CR

TOGGELE

ECU CR

GET ECU ADDR

RESET A BIT

ECU CR

A VAL LIMTED TO 255

’

’

’

... ELSE
LOAD = 0

TO CALLER

MULLT * 2

EXIT WTH 255 IN A

.... ELSE
CKIF Z

EXIT WTH RESULT IN A

I F NO VERFLOWN EXIT WTH RESULT IN A

ELSE



LE601:

LE603:

LE6O4:

LE613:

LDAA

RTS

#255

’

LIMT TO 255

khkhkkhkhhkhhhhhdhhhhdhhhdhdhhdhhhhdhhhdhhhhdhhdhdrhddrhdrxdxik

Rk Sk kR R S R R SR S S IR S S I

E o R R T R

*

LDAA
SUBA
LDAB
MJUL

ADCA
CVPA
BLS

LDAA

LDAB

RTS

DO SCALED BARO FOR TBL LK UP'S

RETURN W TH RESULT I N A Reg

$50 = 65 Kpa
$60 = 75

$70 = 85

$80 = 95

$90 = 105 Kpa

B Reg = $50 Main for Lk Up,

LOO2E
#13
#151

#0
#143
LE613
#143

#80

( 65 Kpa)

Rk kR R R I S SR S R R IR S R I R

’

’

’

GET A/ D BARO COUNTS
SUB OFF OFFSET

ROUND

CK I F 104 Kpa

I F LT

.. ELSE

LIMT TO 104 Kpa

MAX FOR LOOK UP 65 Kpa

khkhkkhkhkhhhhhhhhhdhhhdhdhhdhhhhdhdrhdhhhdhdrhdhdrrddrxdk

khkhkkhkhkhhkhdhhhhhhdhhhdhhhhdhhdrhdhdrhdhhhdrhdhdrrdrrxdk

* >>>> END OF UTILITIES <<<<<

khkhkkhkhhhhhhhhhhhdhhhdhdhhdhhdhhdhdrhdhhhdrhdhdrrdrrxdk

khkhkkhkhhkhhkhhhhhhhhhhhdhhhdhdhhhdhhdrhdhrrhdrrhdrrddrrd*x

* |AC PID (M nor |oop)

*

* Noins or

*

Qut s

Rk S R R R R S o b R R S O R R S e S o

LE616:

LDX
ASL

#$8628
LOOFE

Ck PK/ NEUT STATUS, (bit 0)

LDAB
RORB
ROR

BRSET
LDAB
BI TB
BNE

LDAB

LOO3B

LOOFE
LOO4F, #1, LE632
L0036

#$10

LE641

LOOFE

’

’

SET PO NTER TO CONTANTS ADDR S
PID MD WD #2

CPU | NPUT STATUS WD
XFET TO PI D MD WD #2
PID MD WD #2

CK FOR ERR 51, BR IF ERR 51

... ELSE

CK | GN ON STATUS

IGN OFF = 1

I F | GN OFF BYPASS OPN LP & THROT FOLLER
... else

PID MD W #2



LE632:

LE641:

LE644:

LEGAF:

LEG52:

LE6G6G4:

LEGGB:

LEGGE:

BI TB
BNE

LDAB

LDAB
Bl TB
BEQ

LDAB
STAB

JwP

BRCLR

BSET

JwP

LDAB

BSET

#$04
LE641

L0037
LE644
L0038
#$10

LE641

#$81
L0111

LEGFF

LOOFE, #$08, LE69F

L0059
L0112
LE664
L0037, #$80, LEG6E

LE66B

LOOFE, #$40, LE66B

LOOFE, #$08

LE6GFC

LO11D

LOOFE, #$40

If A/C Req, add start up offset

BRSET

ADDB

LOO3B, #$80, LE67F

$862A

B2, MOTOR RESET STARTED

BR I F B2

I F NO BYPASS CPN LP & THROT FCOLLER
... ELSE

CK ENG NE STATUS WM NCR LP MODE WD
I F RUNNING GO TO CPN LP & TF MODE

CK ECU MODE

B4, IN ADLD (BLINK OUT MODE)

BR I F NOT
; ... ELSE

IF IN D AG SET UP FOR MOTOR EXTEND

SAVE AS CMD STEPS

GO OPERATE MOTER

A D BATTERY VOLTAGE
17.1 V
BRIFGT. 17.1 VvDC

CK 9 VvDC
IF GT. 9VDC BR

DONT MOVE MIR | F VDC QUT OF LIMts

BR | F B3, START UP DELAY OVER
(1 AC MDE WD 2)

.... else

RPM 12. 5

| AC CNT' L SPEED

BR | G RPM DEC REQUESTED

.... else

BR IF B7, 1 = ENG NE RUNNI NG

BR | F NOT B6, START UP DELAY | N WORK
(PID MD WD #2)

SET B3, START UP DELAY OVER

(PID MD VD #2)

SET B6, START UP DELAY | N WR
(PID MD WD #2)

BR | F B7, A/C REQUEST
(CPU | NPUT STATUS \\D)
.. .ELSE

STARTUP OFFSET CALI B



BCC LEG7F ;| F NO OVERFLOW FN ADDER

.. el se
LDAB #255 : LIMT TO 255
LE67F: JSR LOO1F ;. G0 DO PARK DN STEPS
CLRA c A=0
CVPB L0119 B S DESI RED VALUE
BCS LE690 GO | F NOT YET AT PARK PCSIT

.... ELSE
GET DELAY CNTR VALUE
BR I F NOT 12.5 MSEC

LDAA $0114
BRCLR  $0000, #1, LE690

I NCA ; UP DATE DELAY
LE690: CWPA 7, X CURRENT DELAY TO MAX DELAY

BLS LE6FC | F DELAY NOT LONG ENOUGH,
BY PASS OPEN LOCP
LDAB  LOOFE : PID MD WD #2
ORAB  #$08 . B3, START UP DELAY OVER
STAB  LOOFE . PID MD WD #2
CLR L0114 . RESET DELAY CNT' R AFTER START
: UP DELAY
BRA LE6C2 :
LE6OF: BRSET  LOOFE, #$20, LE6FF : BRIF B5, PID CVD STEP ACTIVE
(PID MD WD #2)
... ELSE
LDAB  LOOFD PID MD WD #1

BI TB #3$10 CK FOR THROT FOLLOW MCDE, (BIT 4)
BNE LE6B1 BRIF IN TF MODE & DO STEP

... ELSE
BI TB #308 B3, START UP DELAY OVER
BNE LEGFF BR I F B3

... ELSE
BI TB #304 B2, MOTOR RESET STARTED
BNE LE6C2 BR I F B2

ELSE

LE6B1: LDAA L0111 ARE STEPS REQUESTED ?

BPL LE6C2 | F YES, BR TO TRAJ DECAY
ELSE
© TRAJECTORY DELAY
BITB  #$20 - B5, PID CMD STEP ACTI VE
© (A C STEPS BEI NG REMOVED ?)
BNE LE6C2 " BRIF B5
" |E SO, BYPASS DECAY
... ELSE
DEC L0114 . DECR DECAY STEP TI MER
BEQ LE6C2 " |'E DECAY DONE, STEP MOTCR
... ELSE
IWP LE7BC " ELSE RETURN W TH NO STEP
LEGC2: LDAA  $31, X - GET NEUT DELAY
LDAB  LOOFE - PID MD WD #2,
BM LE6DA " BR IF NOT IN DRI VE
LDAA L0081 " GET FILT MPH
OVPA  #32 CLIMT TO 32



LE6GDO:

LEGDA:

LEGF7:

LEGFB:

LEGFC:

LEGFF:

LDAB
BI TB

CovB

LDAA $34, X

MJUL

PULB

ABA

BCC LE6GFC

LDAA #255

BRA LEGFC

PULA

STAA L0114
MOVE MOTOR

B Reg use as GP reg

: A Req has MU 1/0

LE6DO

#255

$33, X

L0032, X
LEGF7

LOOFD
#$04
LE6GFC

LEGF7
L0059

L0112

LEGFB

.... ELSE
LIMT TO 255

MULT * 8

GET DRI VE MULT

ADD TO DRI VE DELAY

.... ELSE

PID MD VWD #1

CK FOR OPN LOOP MODE, BIT 2

BR I F NOI ARROUND OPN LP CALC S
ELSE

ELSE

GET RPM 12.5
SUB DESI RED | AC CNT' L SPEED

D VI DE BY MAX ERR OF 800 RPM

BY PASS INCR OF DLY CNT' R | F RPM > Max
ELSE

MAX DI FF COUNT' S

GET BASE COUNT
ADD DI FF TO BASE COUNT
I F NO OVERFLON EXI T W SAVE
; .... ELSE
LIMT TO MAX NUM M\R LPS/ STEP
EXIT W SAVE

RESTORE BASE DECAY

SAVE

CLR BO, SLEW OVERI DED LEARN, DONT LRN
(PID MD VD #2)

CK | F HUD ON LI NE

IF NO, SKIP HUD, TRY ALDL MD 4
... else

| AC FM HUD



LE709:

LE720:

LE724:

LE728:

LE72E:

LE73E:

CNT'

CNT'
CNT'

BRCLR
LDAA
Bl TA
BEQ

BI TA
BNE

LDAA
SUBA
NEGA
BPL

LDAA

BCS

EXTEND Pl NTEL
| ess air to engine

ALDL MODE , CONTRCOLI NG

L WD L0198, b0, 1 = CONT'LING IAC

L WD L0198, bl, 1 = RPM or
L WD L0199, | AC MOD VALUE

L0048, #$01, LE72E
L0198

#3$01

LE72E

#$02
LE72E

L002B

L0199
LE720

LE724
#LOO7F
LE728

#$80
L0111

LOOFE, #$01

LE761

L0111
L002B
LE743

LO11A
LE74C

RETRACT PI NTEL

; more air to engi ne

’

STEPS

BR IF NOT IN ALDL MODE 4

CNT' L WD

BO, 1 = CONT' LING | AC

BR | F NOT b0

... else

BO,

BR I F BO

... else

| AC CURRENT PGCsSI TI ON

CNT'L WD | AC DESIRED PCSIT / RPM

el se

.... else
SET B7,
CMD STEPs

BO, SLEW OVERI DED LEARN, DONT LRN
(PID MD WD #2)

GET NUM OF CVD STEPs

... ELSe
CVD STEPs
I AC CURRENT PCSI TI ON

ELSe

I F Z, SAVE CURRENT STATe
; ... ELSe
ADJ CURRENT PCSI t
DEC RUNNI NG CNT' r
& UP DATE A/ C & T.F. FLAGs



LE743: CwvPB $42, X ; LIMT PCSI T TO MAX

BCC LE761 :
. ... ELSe

| NCB * |F LT MAX, UP DATE POSIT
I NC LO11A © | NCR RUNNI NG CNT' r
CLC :
© UPDATE A/ C LEARN &
© THROT FOLLOWER

LE74C.  STAB  L002B - NEW PRESSENT MOTOR POSI t
LDAB  LOOFD © PID MD WD #1

w
—
(o8]
H
A4
=
o

CK THROT FOLLOAER ACTIVE, (BIT 4)
BEQ LE761 IN NOT, CK WARMUP & FAn
- . ELSe
LDAB L0115 - GET THROT FOLLOW LEARN VALUe
| NCB © MAKE CURRENT STEP | S RETRACt
BOC LE75E " | E RETRACT, BYPASS DEC
... ELSe
DECB - ORIG TF DI EF VALUe
BEQ LE75E " IEORIGIS = 0, BYPASS DEC
... ELSe
DECB - DEC ACTUAL TF DI FF
LE7SE: STAB L0115 - UPDATE THROT FOLLOW LEARN VALUe
LE761: LDAB  LOOFD - PID MD WD #1
BITB  #8 CBIT 3,
BEQ LE76A ;
- .. ELSe
I NC $011F :
LE76A° LDAB  LOO2B - | AC CURRENT POSI TI ON
OWB  $42, X ;
BLS LE775 ;
LDAB  $0111 :
BPL LE788 ;
© MOVE MOTOR 1 STEP
LE775: LDAB  LO11A - GET RUNNI NG CNT' R
LDX HSF127 © STEP FORMAT TABLE
ANDB  #$03 - MASK FOR 2 LSB's
LDAA  $4002 - CPU DATA LATCH
ANDA  #$EC © MASK OFF A & B MOTOR POS BI Ts
ABX - ADDED TO NEW BASE ADDR
ORAA 0, X - | NSERT NEW ONE' s
STAA  $4002 © CPU DATA LATCH

LE788: LDAB L0119
TPS FOLLONER DI FF

.... ELSe
LIMT TO 255

us)
8
—
m
O
N

LE792: PSHB ;



LDAB $011F ;
LDAA LOO3C ;
ASLA ;
PULA

BPL LE79D ;

NECB ;
LE79D:. ABA

LDAA L002B I AC CURRENT PCSI TI ON
STAA $0120

LDAB L002B
SUBB $0120

I AC CURRENT PCSI TI ON
CK SIGN OF UNK

LDAB  #128 LAST Bl AS TO +/ - 128
BCC LE7B4
... ELSe
CBA SIGN IS NEG (CY SET)
BHI LE7B9 BRIF BIAS IS IN LIMTs
| NCB . ELSE LIMT TO 128
BRA LE7B8 ;
LE7B4:  CBA ; SIGN IS PCS, (CY CLR)
BCS LE7B9 . BRIF BIAS INLIMTs
. .... ELSe
DECB . ELSE LIMT TO 128
LE7B8: TBA ;
LE7B9: STAA L0120 . ASJUSt
Rk I S S b Sk S Sk I S R R R S S Sk kS kS I
Rk I S S Sk S I kI S R S R Sk S S R Sk I S b S S
* | NJECT. SRC
*
*  THESE OP' S DONE EACH | NJECT:
*
* 1. CK CYL SEL (AND ERR CODE)
* 2. DECAY' S I AC TIME QUT
* 3. DECAY AFR | F RUNNI NG
* 3. TOGGLE SINGLE FIRE F/F
* 4. TOGGLE BOOKKEEP F/F
* 5. UPDATE QUM FUEL
* 6. SET MAP ACCEL ENR HAPPENED FLAG
* 8. SET TPS ACELL ERN LIM T
* 9. SET ALLOW SINGLE FI RE DI SABLE FLAG
* 10. | NCREMENT DECEL | NJ WHEN | N DECEL ENLEAN
* 11. MAKE UP COM ENG NE REV WD FOR OCM USE
*
EE Rk I S Sk Sk S Sk R Sk R S R Sk S S R Sk I b S S

LE7BC: BRCLR LOOCQO, #%$40, LE7TE3 BR I F NOT b6, | NJ HAPENED
(OLD CPU STATUS)

... else

BRIF bl, IN ALDL MODE 4
... else

GET OLD G M RPM

I NCR EVERY OTHER | NJECT

UPDATE CGET OLD G M RPM

BRSET L0048, #$02, LE7DO

LDAA LO1B8
I NCA
STAA LO1B8

BSET L0048, #$02 ; SET CCM ENG REV WD FLP/ FLP ER BI T

BRA LE7D3



LE7DO: BCLR L0048, #$02 ; CLR Dbl, CCM ENG REV WD FLP/FLP ER BI T

; CK FOR CYC SEL ERROR

LE7D3: LDAB L0032 ;. FMD BYTE 2, FROM RES PACK
ANDB #$18 MASK FOR BIT'S 3 & 4
CVPB $8293 0d, ERRCOR 41, cyl select
BEQ LE7DF BRIF MODE BITS K

... else

SET ERR 41 BIT

BSET L0041, #1

LE7DF: BRSET L0037, #$80, LE7E6 ; BRIF b7, ENG RUNNI NG

LE7E3: JWP LESF9 ; BR ITF ENG RUNNI NG

; DECEL ENLEAN COUNTER

LE7E6: CLRB

BRCLR LOO3F, #%$80, LE7F2 : BRIF NOT | N DECEL ENLEAN
... else

LDAB LOOAF ;. CGET DECEL ENLEAN I NJ CNT' R
| NCB : I NCR DECEL ENLEAN I NJ CNT' R
CVPB #16 : LIMT COUNT TO 17
BHI LE7F4 :

LE7F2: STAB LOOAF : DECEL ENLEAN INJ CNT' R

; DECAY' S | AC TI ME QUT
LE7F4: BRCLR  LOOFE, #$08, LE815 BR I F NOT b3, START UP DELAY OVER
(1 AC MD WD 2)
... else
Idle spd Time out steps
BRIF TIME UP

TST LO1B1 :
... else

BEQ LE8S815

LDAA LO1B2 DELAY BETWEEN DECAYS

BEQ LE8S08
el se
DECA
STAA LO1B2 DELAY BETWEEN DECAYS
BRA LE815 ;
LE808: LDAA LO1B1 ; Idle spd Time out steps
DECA ; DEC STEPS
STAA LO1B1 ; Idle spd Time out steps
LDAA $869E ; 4 INJ'S, I DLE SPEED | NJECT
; TIME QUT DECAY RATE
STAA LO1B2 ; DELAY BETWEEN DECAYS
LE815: BRCLR  LOOOD, #$FF, LES50 ; BRIF NOT b0->7, TIME QUT AFR
CK | Nl TAL CHOKE DELAY
’ LDD LOOOF ; I NI TAL CHOKE DELAY

BEQ LES824 ; BRIF Z



... else

SUBD #01
STD LOOOF ; NI TAL CHOKE DELAY
BRA LES850

; CK TIME QJUT A/F CNT' R

LE82’4: LDAA LOOEF ;. TIME OQUT AF CNT' R
BEQ LE82D : BRIF Z
... else
DECA ;. DECR CNT' R
STAA LOOEF ;. TIME OQUT AF CNT' R
BRA LE850
LK UP START UP ENRI CH %CHG vs TEMP
LE82i3: LDAA L0060 ;. START UP COOLANT
CVPA #208 ; 116 Deg C
BLS LE835 : BRIF COOL LT 116¢
... else
LDAA #208 ; 116 Deg CLIMT
LE835: LDAB $841E ;4 INJ'S, START UP | NJ DECAY RATE
STAB LOOEF ;. TIME OQUT AF CNT' R

TBL = 6.5536 * UCHG

LDX #$844F ;| NDEX START UP ENRI CH, 9% CHG vs TEMP
JSR LE3DO ; 2d LOOK UP, NO OFF SET
PSHA
LDD LOOOD . TIME QUT AFR
TSX ;. DELAY FUEL/ Al R
SUBB 0, X
SBCA #0
BCC LE84D
... else
LDD #0 : ROUND
LE84D: STD LOOOD . TIME QUT AFR
PULA
LE850: BRSET L0039, #%$20, LESAE : BRIF b5, IN Stall Saver SPK BYPASS
LDD L0014
BEQ LES5F
... else
SUBD #1
STD $0014
BRA LESAE
LE85F: BRCLR LO03C, #$80, LES86C : BR IF NOT b7
LDAA $0011
BEQ LE8S86C
... else
DECA

STAA $0011

BRA LESAE



LESGC:

LES77:

LES8F:

LESAS:

LESAA:
LESAB:

LESAE:

LESBB:

LDAB
STAB

LDD
STD
PULA
BNE
BRCLR
LDAA
BCS

CVPA
BLS

BSET

LO03C, #$80
$0060

#208

LES77

#208

$81B8
$0011

#$81D7
LE3DO

L0012
0, X
#$0000
LES8F
#0
L0012
LESAE
L0002, #1, LESAA
LO1A7
$829B
LESAS

$829E
LESAB

$829E
LESAB

L0047, #4, LESBB

L0047, #$08

; TOGGLE BOOKKEEP F/ F

LDAA

LOO3E

SET b7
START UP COCLANT
116 Deg C

.... else
116 Deg CLIMT

LK UP START UP SA DECAY vs START UP
14 LI NES

; | NDEX START UP SA vs COOL
; 2D LOOX UP, NO OFF SET

START UP vs COOLANT SPK ADV

el se
START UP vs COOLANT SPK ADV

... else

BRIF NIT b0, ERR 43B TST NOT I N WORK
... else

SPK ADV FOR DI AG ESC ERR 43 TST
Add 0.3 deg SA for test

.... else
24.9 deg max S. A for ERR 43B TST

el se

SPK ADV FO DI AG ERR 43 TST

Al R FUEL MODE WD
b2, B2 1 = DELIVER O FUEL, SINGLE FI RE

BR NOT b2,
B2 1 = DELIVER O FUEL, SINGE FI RE
el se

SET b3,
B3 1 = ALLOW SINGLE FI NE DI SABLE

AlR MODE WD



LESD3:

LESEZ:

LESEE

LESF7

LESF9

I'N LAST 6. 25 Msec
LO ORDER N BBLE OF
L LIMT TBL

Base Pul se wi dth
OLD Base Pul se width

.... else
RUN TOTAL DELI VERED FUEL,

BRIF NOT b7, 1 =
INC INJ's CTR SI NCE START UP
BR | F NO OVERFLOW

el se

DEC INJ's CTR S| NCE START UP

BR I F NOT b6

B6 1 = TPS ACCEL ENRI CH LI M1 NG EXT ON

EXTENDED A/ F LI M TI NG
1 INJ IN FUEL LIMTING

el se

B6 1 = TPS ACCEL ENRI CH LI MIT NG EXT ON

CLR Acell Enr COUNTER
Acel |l Enr COUNTER

CLR

ACCUM Acel | Enr FUEL

EXTENDED A/ F LI M TI NG

Rk Ik S R R R e S O S b R R S R A R R R SRk b o

*
*
*

Rk I S S R R R kO S b O S R R R e S R S R R R S O

LESFA

ECRA #1
STAA LOO3E
BSET L0045, #$14
LDX LOOE2
STX LOOE4
LDD LO12E+1
ADDD $0132
BCC LESD3
I NC L012D
STD LO12E+1
BRCLR L0037, #$80, LESE2
I NC LO1A4
BNE LESE2
DEC LO1A4
BRCLR L0045, #$40, LESEE
LDAB LOOA4
I NCB
C\vPB $852F
BCS LESF7
BCLR L0045, #$40
CLRB
STAB LOOA2
CLRA
STD LOOF8
STAB LOOA4
RTS

FUEL QUTPUT

VAP Acel | Enr FUEL DELI VERY
LDAA LOOAS
BRCLR L0045, #$02, LE9OE
BRCLR L0045, #$04, LE9OE

MAP Acell Enr SYNC FUEL MULT

BR I F NOT bl, MAP ACCEL ENRI CH
DONE 1ST TI ME

.... else

BR | F NOT b2,
el se

( COUNTS)

ENG NE RUNNI NG

INJ I N LAST 6.25 Msec



LE9OC

LE9OE

LE921:

LE93B:

LE949:

LE94C:

LE9S53

SUBA LOOA8

BCC LE9SOC

CLRA

BCLR L0045, #$08

STAA LOOAS

BCLR L0045, #$04

BSET L0045, #$02

LDX LOOE2

JSR LE33F

ADDD LOOE2

BCC LE921

LDD #SFFFF

STD LOOE2
QUTPUT BLCCK

BRCLR L0003, #$20, LE94C
BRSET L0036, #$10, LE94C
BRSET L0046, #$02, LE94C
FUEL CUT OFF

LDX #$83F4

LDAA L0081

BRCLR L0046, #$40, LE93B
LDX #$83F7

BCLR L0046, #$40

CVPA 0, X

BHI LE949

LDD LOOB3

CPD 1, X

BCC LE9S53

BSET L0046, #$40

ZERO BPW I F VATS FAI L

ZERO BPWIF DECEL T/ O

LDX
STX
STX

BRCLR

© ZERO BPW I F | GN OFF

L0045, #$C0, LE9AA

BRIF EQLTO

el se

LIMT TO 0
CLR b3,

MAP ACCEL ENRI CH ON

MAP Acel | Enr SYNC FUEL MULT

CLR b2, INJ IN LAST 6.25 Msec
SET bl, MAP ACCEL ENRI CH DONE
1ST TIME

Base Pul se wi dth
MJULT 8 * 16,

ADD TO Base Pul se width
I F NO OVER FLOW

.... else

MAX LIMT

Base Pul se wi dth

BR I F MOT b5, VATS PASS

,... else

BRIF b4, I1GN OFF

... else

BR I F bl, DECEL FUEL C/ O ENABLED
el se

MPH FOR FUEL CUT OFF
FILT MPH

BR I F NOT b6, 02 RICH
... else
MPH FOR FUEL BACK ON

CLR b6, 02 RICH

MPH GI' THRESH

BR | F YES

... else

CURRENT MNR LOOP DRP PERI OD
RPM GI' THRESH

BR | F NOT

.... else

SET b6, 02 R CH

ZERO PW
SET Acell Enr FUEL = O
SET BPWFUEL = 0O

BR I F NOT b7 & b6
B7 1 = TPS ACCEL ENRI CH ON
B6 1

TPS ACCEL ENRI CH LI MII NG EXT ON



LE973

LE97F

LE98A

LE9AO

LE9A2

TBA
LDX
JSR

ASLD

LDD

PSHB
PSHA

LDD

BCC

PSHB
PSHA
PULX
STX

#$8563

LOO5D

0, X

#$FO
0, X
#$FO

L0045, #$10, LE973

#LOOE2
LE33F

LE97F

H#$FFFF

LOOE4
LOOF8
LE9SA

#$FFFF

0, X

LE9AA

LOOE2
0, X

LE9AO

$83E9
LE9A2

L0465

’

... else
FUEL LIM T FACTOR vs COOL TBL

FLT COOLANT TEMP
SCALE COOLANT DIV by 32

ADD COOL FOR | NDEX LK UP
GET SELECTED FUEL LIM T FACTOR
SWAP NI BBLES

MASK FOR UPPER NI BBLE
FUEL LIM T FACTOR
MASK FOR UPPER NI BBLE

BR | F NOT b4
B4 1 = USE LO ORDER NI BBLE OF
FUEL LIMT TBL
el se

Base Pul se wi dth
8 * 16 MU,
FUEL LIMT = FUEL FACT * BPW

I F NO OVER FLOW
.... else
USE MAX LIMT

OLD BASE PULSE W DTH
ACCUM Acel | Enr FUEL
I F NO OVER FLOW

.... else

MAX LIMT

el se

Base Pul se wi dth

.... else
0 MSEC M N BPW

el se



BRA LE9CO

LE9AA  LDX LOOE2 ; Base Pul se width
STX L0465

© & FUEL CONTROL

LDD LO09B
BNE LE9CO
... else
BRCLR L0047, #3$01, LE9DA : BRIF NOT b0, IN SINGE FI RE MODE
... else
CPX $83EB ;1.1 Ms SINGLE FI RE BPW DI SABLE THRESH
BLS LE9CS : BRIF PW=< 1.1 MSEC
... else
BRCLR L0047, #$08, LE9CS : BR IF NOT b3, ALLOW SI NGLE FI NE DI SABLE
; el se

LE9CO BCLR L0047, #$01 clr b0, IN SINGLE FI RE MODE

BRA LE9E9
LE9C5 PSHX
PULA
PULB
ASLD
BCC LE9CE
io.... else
LDD #SFFFF
LE9CE PSHB
PSHA
PULX
BRCLR L0047, #3$04, LE9E9 : BR IF NOT b2, DELIVER O FUEL,
;.. SINGE FIRE
... else
LDX #$0000
BRA LE9E9

LEODA  BRSET  LOO3F, #$80, LE9E9 BR I F b7, DECEL ENLEAN ACTI VE

el se

CPX $83ED 0.85 Ms, SINGLE FI RE BPW
ENABLE THRESH
BCC LE9E9
co.... else
BSET L0047, #$01 " SET b0, IN SINGLE FI RE MODE
BCLR L0047, #$04 - CLR b2

B2 1 = DELIVER O FUEL, SINGLE FIRE

LE9E9 BCLR L0047, #$08 CLR b3, ALLOW SI NGLE FI RE DI SABLE

STX L0132 SAVE BPW
BEQ LEAOA BRIF Z
... else
CPX #256 3.90 Msec, (Low BPW bypass thresh)
BCC LEAO6 BR I F BPWGT 4.90 Msec, (SKIP LOWPW CORR)
el se
PSHX

PULA



LEAOG6

LEAOA:

LEA12:

LEALC:

LK UP LOW PULSE W DTH | NJECTOR OFFSET

15 line thbl
TBL = MBEC * 65.536
LDAB #32
LDX #$840B
JSR LE3CC
TAB
LDX L0132
ABX
LDAB LOOEE
ABX
ABX

;v SIMULTANI QUS FUEL OQUT

CPX
BCS
LDX
STX

BRSET

STX

RTS

#$TFFF
LEA12

#$TFFF

L3FDO

L0047, #$05, LEALC

L0463

’
’
’
’
’
’
’
’
’
’
’
’
’
’
’

M N VAL FOR TBL LOOKUP, (0.488 Msec)
| NDEX LOWVPW I N) OFFSET vs PW
2d LK UP

LK UP RESULTS TO B Reg

CET BPW
ADD | N LOWN PW BPW OFFSET

BATT BPW CORRECTI ON
ADD TO BPW (twi ce)

499. 9 Msec MAX BPW
BRIF GT MN

.... else

FORCE 499 Msec

QUT INJ PWTO ECU <----<<<
BRIF b0 & b2
bO I N SI NGLE FI RE MODE
b2 DELI VER 0 FUEL, SINGE FI RE
el se

BPW CORRECTED HU USR RAM

Rk S S R R R R S O S b R I R R R b S R Rk O

END OF FUEL QUT

khkhkkhkhhhhhhhdhhhhdhhhhdhhhdhhhhdhhdhhdhrdrhdhhhdhdhhdhdrhdddrdrdrxdxdk

* 8192 BAUD SERI AL DATA CCODE

*
*

Rk S I S R R R S R S S b O R R R S R b S R R R R b

LEALD:

LDAB

CK RX STAT REG FOR ERRCRS

L4008
L4009

L014C
LO19E

EXIT I F ERROR

BI TB
BNE

TAB
ADDB
STAB

#$0E
LEAAS

LO014B
LO014B

’

CPU TX/ RX STAT REG (8192 BAUD SCl)
CPU RX Data Reg, (8192 BAUD SCl)

SCI DATA MSG TBL | NDEX

1110 0000

BR IF SCI ERROR, Frame, Ovr Run, ETC.
... else

RX DATA TO B Reg

RUNNI NG CK SUM ON SPI RX DATA

SAVE NEW SCI DATA CHECKSUM



LEA3C:

LEA46:

LEA4D:

LEA57

LEAG3:

LDAB
BNE

LO14A
LEAS7

Cl M MESSACE, | D $40

LDX

CVPA
BEQ

LDX
BNE

BRA

CVPA
BNE

BSET

STX

#$8882

2, X
LEA46

0, X
LEA3C

LEAAS

#$F4
LEA4D

L0038, #$20
L014C
#$25

L4007
LEA9A

SCI DATA BYTE COUNTER
BRIF Nz
el se

SERI AL DATA RX CCM DEVICE I D 40

$40

| F MATCH

... else

GET NEXT ENTRY ADDRESS FM ROM

BR | F NEXT ADDRESS | S NZ

... else

ERROR, DEVICE | D NOT FOUND, WAIT FOR NEXT

CK | F ALDL MSG HEADER
BR | F NOT
... else
Set b5, IN ALDL MODE

SCI DATA MSG TBL

SCl MODE
CPU TX/ RX CNT' L REG (8192 BAUD SCl)

DECR

CK FOR ALDL MODE NUMBER
... else

SUB OFF MBG LENGTH BI AS
ERROR, NEQ Tl VE MSG LENGTH
.... else

SERI AL DATA MSG LENGTH

: CHECK QUT RX' ED ALDL MODE COMVAND
; MODE O th 4, 7 & 10

LO19D
LEAAO

LEA95

L0038, #$20, LEA9S

DECR BYTE CNT
SERI AL DATA MSG LENGTH
BR | F LENGTH NZ

el se

... else
BR | F NOT b5, (IN ALDL MODE)

MCDE BYTE I N ALDL BYTE 3,
CALC ADDRES OF CORRECT MODE TBL

#$8978

#10
LEAAS

LEA90

| NDEX TO DEVI CE $F4 TBL PO NTER
MESSAGE | D $4F MODE O th MODE 10

MODE 10 ?

BRIF GI' MODE 10, ERR <--**
... else

BR I F MODE 10 ALDL



LEASC

LEAQO:

LEA92:

LEA9S:

LEASA:

CVPA #7

BHI LEAAS

BEQ LEASC

CVPA #4

BHI LEAAS

PSHB

TAB

ASLB

ABX

PULB

LDX 0, X

BRA LEA92
MCDE 7 | NDEX

LDX 10, X

BRA LEA92

MCDE 10 | NDEX

LDX 12, X

STX L014C

LDX 7, X

ABX

STAA 0, X

I NC LO14A

JwP LEB92
CKSUM BYTE

LDAB LO014B

BEQ LEAAS

JwP LEB84

BCLR

LDAA
STAA

L0038, #$08

2, X
LO19C

’

’

’

... else

MODE 7 ALDL ?
BRIF GI MODE 7, ERR <--**
... else

BR I F MCDE 7

... else

MODE 4 ?

BRIF MDE 5 or 6, ERR <--**
... else

SAVE BYTE COUNT TO STX

MODE NUM TO B Reg
ADD MODE NUM TO ADDR FOR ADDR LK UP

GET BYTE COUNT FROM STX
GET RX ED DATA MSG ADDRESS

GO SAVE ADDRESS

GET MODE 7 MESSAGE TBL PO NTER
@O SAVE ADDRESS

GET MODE 10 MESSAGE TBL PO NTER

SCI DATA MSG TBL | NDEX

CGET BUFFER ADDRESS
CALC | NDEX
SAVE DATA IN I NPUT BUFFER

SCI DATA BYTE CCQUNTER

SCI DATA CHECKSUM
BRIF Z, CK SUM &K
el se

CLR b3, I'N CCM MCDE

GET DEVI CE | D CCDE
SERI AL DATA DEVI CE CODE



ANDA #3F0 : Mask for LO N BBLE
CVPA #3540 : CK FORCCMDEVICE ID
BNE LEAB9 : BR IF NOT $40

... else
BSET L0038, #$08 ;. SET b3, | N CCM MODE

XFER RX' ED MESSAGE TO AL SO | CB BUFFER | F GOOD MsG
XFER DATA FROM LO14E th LO16E to L0170 th L0190, (32 WD YS)

$014E = TOP OF DATA OCB/ I CB

LEAB9: LDAA LO19D ;. SERI AL DATA MSG LENGTH
BEQ LEB24 : BRIF Z
... else
LDD LO14E ;. SERI AL DATA OCB
STD L0170 ; SERI AL DATA ALDL MODE WD (0-10)
LDD L0150
STD L0172
LDD L0152
STD L0174
LDD L0154
STD L0176
LDD L0156
STD L0178
LDD L0158
STD LO17A
LDD LO15A
STD LO17C
LDD LO15C
STD LO17E
LDD LO15E
STD L0180
LDD L0160
STD L0182
LDD L0162
STD L0184
LDD L0164
STD L0186
LDD L0166
STD L0188
LDD L0168
STD LO18A
LDD LO16A
STD LO18C
LDD LO16C

STD LO18E



LEB24

LEB33:

LEB3B:

LEB55

LO16E
L0190

CLR ALDL MODE FLAG I F IN MODE O or
BRCLR L0038, #$08, LEB33 :
BCLR L0038, #$20 E
aR L0170 :
BCLR L0048, #$01 :
BRA LEB3B
LDAA L0170 :
BNE LEB3B ;
BCLR L0038, #$20 E
LDX L014C
BRSET 4, X, #$80, LEB84

REPLY REQUI RED - START TRANSM T

LDAA L0170 ;
CVPA #$07 ;
BNE LEBS5 ;

IF IN MODE 7, THE DATA BYTE SET

| NDEX MESSAGE SKED TBL
16 ADDRESS, 1 FOR EACH M NCR L

LDX #$8825 ;

LDAB $0171 ;

ASLB

JSR LBE11l ;

BRA LEB92 ;
:  LDAA 2, X ;

K FOR CCM MCDE - - >
REPLY DEVI CE CCDE = RX

L0038, #$08, LEB5C

BRCLR

I NCA

SER DEC +32
AL SO I CB +32

CCM MODE

BR I F NOT b3, |IN CCM MODE
... else

CLR b5, I N ALDL MODE

SERI AL DATA 1/0 CNT' L BUFFER
(MODE WD (MODE O - 10)

CLR b0, {IN ALDL MODE 4}

SERI AL DATA MODE WD, (MODE O -
BR I F Nz, (NOT MODE 0)

... else
CLR b5,

10)

I'N ALDL MODE

SCI DATA MSG TBL | NDEX
BR IF b7, (L0150, b7)
(NO REPY REQ

el se

SERI AL DATA MODE WD, (MODE O -
MODE 7
BR | F NOT MODE 7

el se

10)

SCHEDULE TBL TO SEND

OOP NUMBER

| NDEX MESSACE SKED TBL,
VWH CH TBL TO TX

(EMPTY TABLE)

TX ROUTI NE
EXIT RX CODE via RTS

GET DEVICE ID (TLB I NDEX I N X REG

BR I F NOT b3, {IN CCM MCDE}
ELSE



LEBS5C  STAA L400A

LEB84:

LEB92:

LEB93:

I R

STAA LO014B

LDAB #1
STAB LO14A

LDX #$4000

SELECT
BCLR 2, X, #$80
BSET $32, X, #301
LDAA L0032
JSR LFOCO
DESELECT

BSET 2, X, #$80

FORCE | DLE BYTE TX

LDAA #$81
STAA L4007
LDAA #$89
STAA L4007
BRA LEB92
BAD MESSAGE

LDD #$0000
STD L014C
STD LO14A

Enabel 8192 SCI Rx interupts,
& WAIT FOR NEXT MESSAGE

b0 CNT' R | NTERUPT

bl RX WAKE UP

b2 RX ENABLE

b5 RX | NTERUPT ENABLE

LDAA #$27
STAA L4007
RTS

LDX L014C

LDAB LO14A

CPU TX DR, (SCl) TX CKSUM VAL
SCI DATA CHECKSUM

SCI DATA BYTE CCQUNTER

| NDEX CPU REG S

CLR b7 $4002,
SET b0 $4032
SCl STATUS, 1 = TX ENAB)

ENABLE SXR TX
XM T ON SERI AL LI NE

SER b7 $4002,

1000 0001,
CPU TX/ RX CNT' L REG (8192 BAUD SCl)

1000 1001,
CPU TX/ RX CNT' L REG (8192 BAUD SCl)

CLR SCI DATA MsG TBL | NDEX
CLR SCI DATA BYTE COUNTER

$4007

’

’

’

CPU TX/ RX CNT' L REG (8192 BAUD SCl)

I NDEX SCI DATA MsG TBL

SClI DATA BYTE CCQUNTER

CPU TX/ R



LEBBS:

LEBB7:

LEBCD:

M5G LEN BYTE 2

DECB
BNE

LDAA

BRCLR

C\vPB

BRSET

BRSET

BRSET

LDX

LEBBF

4, X

L0038, #$20, LEBB7
L0170

#$02

LEBB7

LO19D

#05
LEBB7

LEBBS

LO19D
#$55

LEC40

LEBCD
L0038, #$20, LEBCD
L0170

#7
LEC40

LO19D
LEC3A

L0048, #$80, LEC2E
3, X, #$80, LEBE5
3, X, #$40, LEBFO

5, X

DECR CNT' R
BRIF CNT'R NZ
... else
L0150,
CLR b5, I N ALDL MODE

SERI AL DATA MODE WD, (MODE 0 - 10)
CK FOR MCDE 2

BR IF MODE GT 2

... else

SERI AL DATA MSG LENGTH

BRIF MODE O or MODE 1

CALC QUTPUT MSG LENGTH

BRIF Z,,
el se

(BR | F MODE 3)

ADD 1 TO TX SERI AL DATA M5G LENGTH

SERI AL DATA MSG LENGTH
SERI AL BYTE CNT BI AS

TX DATA & CALC SCI CHKSUM

DECR SCI DATA BYTE CQUNTER

BR I F Nz, (NOT 1st DATA BYTE)
... else
BR I F NOT b5, IN ALDL MODE

el se

SERI AL DATA MODE WD, (MODE 0 - 10)
MODE 7
BR | F NOT MODE 7,
TX DATA & CALC SCI CHKSUM
el se

SERI AL DATA MSG LENGTH

BR | F CNT GI' SERI AL DATA MSG LENGTH
.... else

BR IF b7, 2nd BYT XM T WAl TI NG

.... else

BR IF b7, OQUTPUT | S ROM TBL

.... else

BR IF b6, OQUTPUT | S RAM TBL

.... else

QUTPUT | S RAM BUFFER, GET ADDR OF BUFF



LEBES:

LEBEA:

LEBFO:

LEBF5:

LEBFF:

LECOB:

LEC10:

LEC14:

ABX

BRA

BRSET
DECB
ASLB
LDX

BRA

BRSET
DECB
LDX

BRSET

C\VPA
BEQ

ASLB

CVPA
BNE

ABX
LDX

BRA

CPX
BHI

PSHX
PULA

PSHA

0, X

LEC40

L0038, #$08, LEBEA

9, X

LEC14

L0038, #$08, LEBF5

5, X
L0170
L0038, #$20, LEBFF

#2
LEC10

#4
LECOB

#10

0, X

LEC14

0, X

#$3000
LEC36

#$6FFF
LEC36

#3$01

CGET DATA BYTE

TX DATA & CALC SCI CHKSUM <- - -***

BR IF b3, IN CCM MXDE, (NO MOXDE BYTE)
.... else
DECR BYTE CNT TO ACCOUNT FOR MCDE BYTE

SCALE FOR DBL BYTE ADDR
ADJ | NDEX
GET ADDRESS

TO CK FOR DBL BYTE LD/ | LLEGAKL ADDR

BRIF b3, IN CCM MXDE, (NO MOXDE BYTE)
.... else
DECR BYTE CNT TO ACCOUNT FOR MCODE BYTE

CGET ADDRESS OF RAM BUFFER
SERI AL DATA /0O CNT' L BUFFER
BR IF b5, IN ALDL MCDE

el se

MODE 2 ?

BR | F MCDE 2
el se

MODE 4

BRIF MDES 0,1,3, OR 7
el se

LOAD ADDRESS

MODE 2 1S SPECI AL CASE

CK ADDR W NDOW

BR | F ADDR BELOW W NDOW
.... else

CK ADDR W NDOW

BR | F ADDR ABOVE W NDOW
el se

0000 0001



PULX

LDD
STAB

BSET

BRA

LEC2E: BCLR

LEC36: LDAA

0, X
LO19F

L0048, #$80
LECA40
L0048, #$80
LO19F
LEC40

0, X
LECA40

; CHECK SUM BYTE

LEC3A° BNE

LDAA
NEGA

LDAA
STAA

LEC64: RTS

’

DO DBL BYTE LOAD

SET b7
TX DATA & CALC SCI CHKSUM

clr B7

TX DATA & CALC SCI CHKSUM

TX DATA & CALC SCI CHKSUM <---***

LECAE : BRIF NZ, BRI F NOT CKSUM BYTE
io.... else
L014B ;. SCl DATA CHECKSUM
;| NVERT

CALC SCl CHKSUM

L400A : TX DR, (SO) <----**xkx

L014B ;. SCl DATA CHECKSUM

L014B ;. SAVE NEW SCI DATA CHECKSUM

LO14A ;. SCI DATA BYTE COUNTER

LEC64 : EXIT VIA RTS

BEI NG TX ED, CLEAN UP

L0048, #$80 ;. CLR b7

LO14A ;. SCl DATA BYTE COUNTER & CK SUM

LO14C ;. SCI DATA MSG TBL | NDEX

L4008 ; CLR CPU TX/ RX STAT REG (8192 BAUD SCl)

L4009 ; CLR CPU RX DR, (8192 BAUD sSd)

#341 ;. b6, b0

L4007 ; CPU TX RX CNT' L REG (8192 BAUD SCl)
EE IR I b b I I I I I S I I I I e I b S I b I I b R b b S I I b I b I I b b I

8D FTEST. SRC ;. FACTOR TEST & A/ D READ

I NCLUDE

Rk Sk kR R R R R S SR S e S R R R S R R R

R Sk kR R R R S SR S e O S R AR R R

* 8D_FTEST. SRC



LECG5:

LEC/E

FACTORY TEST ROUTI NES, 8/31/93

. LIST EF,4
© | NCLUDE 8D_EQU. SRC

ASSEMBLED ERROR FREE 8/31/93 WAS

hkhkkkhkhhkhhkhhhhhhhhhhhdhhhdhdhhdhddrhdhrdrhdrdhhdrdrdhdrrddxx*

R Ik R R R O SR S I IR S S I R

FACTORY TEST

CALLER PRICR TO NORVAL I NI'T.

WLL TAKE CONTROL.

E R T R

ORG $EC65

; INIT P4 ECM

LDAA #$8C
STAA L4001

LDAA #$88
STAA $4002

LDAA #$FF
STAA L4003

LDAA #$90
STAA $4004

; CLEAR CPU REG S, 3FQ0 - 3FFA

LDX L3FCO
CLRA

CLRB

STD 0, X

I NX

I NX

CPX #L3FFA
BNE LECTE

’

IF F.T. 1S |ND CATED BY THE TEST MODULE

hkhkkkhkhhkhhkhhhdhkhhhhhhhdhhhdhdhhhdhddhdhhdrhdrdrhdrdrdhdrrddxx*

BIT2 3 &7, SEL SI PIN, PRESCALER = 4
SER 1/ O CSR

SET PRESCALER PORT VALUE

| AC CAO LS OFF

CPU DATA LATCH

SET PRP REG FOR QUTPUT' S
CPU DDR

BITS 4 & 7, SET BAUD RATE, 8192
BAUD |/ O REG, (SCl)

PO NT TO 1ST ECM ADDR

A=0
B=20
CLEAR ECM REG S

ECU STAT REG

TILL DONE

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhhdhhhhdhhdhdrhddrdrdrrdxdxx

* SUM ALL FM 8008 - TO END OR EPROM

* TYPE 8D ECM

*

R kS kR R R R S SR S e O S R AR S R R I



LEC87:

LECOZ:

LECO8:

LECOB

LECCA

LECCS

LDX #$8008 ; START OF EPROM

JSR LFOA8 ; CK SUM SUBROUTI NE

LDX #L0100 ; FACTORY TEST MODE WD

CLR 0, X ; CLR FACTORY TEST MODE WD

CcPY $8006 ; CK CALC CK SUM vs STORED CK SUM
BEQ LECOB ; |F OK BRANCH

BSET 0, X, #$10 ; IF NOT' SET ERR 51 FLAG

Rk S kb S R R R S R O S SRR O S b S R R

 INTEVMD 1 CHP
" AND EMDL & 2's BUFFERS

LDAA  #$4 - | NT DATA FOR FMD 1

TAB " A TOB FOR F\D 1

STD $0113 © SAVE I N FMD DATA BUFFERS

JSR LF083 - SEND & RX FMD 1 DATA

ANDA  #$03 - MASE FOR F.T. MODE SELECT BI TS
STAA  $0110 © SAVE MODE

© INIT SAD

CLRA - SEL VALID SAD CHANNEL

JSR LFOD2 " G read A/D

FACTORY TEST DETERM NATI ON
; TYPE $8D ECM P/ N 1227730

LDAA  #$60 . SEL A/D CH 6, (PUVP VOLTAGE)
JSR LFOD2 Q0 READ A/ D
OWPA  #160 - CK IF 16 VOLTS
BLS LECCA " IFVDCL.T. ORE Q F.T MDE NOT REQUESTED
LDAA  #$10 . SEL A/D CH 1, (BATTERY VOLTAGE)
JSR LFOD2 © Q0 READ A/ D
OWPA  #100 - CK IF 10 VOLTS
BCC LECCA " IFGT OREQ 10V, THEN F. T. NOT REQUESTED
JSR LFO9B - CK IF 3.9K TO GND ON ALDL PIN
BCS LECCS © IF SO F.T. MODE |'S REQUESTED
... else
RTS © RETURN TO MAI N PGM
© FACTORY TEST
CMANINT
LDS #$01FF - CLR STACK & RE-INIT
LDX #$8000 - SUM ALL EPROM BYTES
JSR LFOAS © RET W CKSUM IN Y
LDX #L.0100 - FACTORY TEST MODE WD
STY $2A, X © SAVE IN XM T DATA TABLE

LDD $8000 ; READ PRM | D FROM EPROM



STD $24, X ; SAVE IN XM T DATA TABLE

LDD $8002 - GET DATE CODE FROM EPROM
STD $26, X © SAVE IN XM T DATA TABLE
LDD $8004 . GET SEQ NUM FROM EPROM
STD $28, X © SAVE IN XM T DATA TABLE
LDAA 0, X - GET FACTORY TEST MODE WD
ORAA  #$80 . SET BIT 7, (F.T. MXDE)
STAA 0, X © UP DATE FACTORY TEST MODE WD
STAA  $43, X © SAVE IN XM T DATA TABLE
CLR $19, X © CLR SCI MODE WD
LDAA  #$8C - SET LEN BYTE OF XM T TABLE
STAA  $23, X ;
LDAA  #$CC
STAA L0012 * INIT | AC MOTOR STATUS WD
STAA  $11, X * INIT IGN OFF TMR TO N. Z.
LDAA  #$0001 © |NIT FLAGE FOR MODE 2
STAA  $18, X © DESCRETE OUTPUT CYCLI NG
CLR $15, X * INIT SC1 QUTPUT BUFF
LDD #$FI0A - GET ECM INI T DATA
STD L3FFC © TO CPU CONT REG
© WRITE $AA TO NV RAM | F
© PWR UP | N MODE 1
TST $10, X - K | F MODE 1
BNE LED14 : BRI F NOT
: . el se
LDAA  #$AA :
LDX #$00 © WR TO ALL NV RAM
LEDOC STAA 0, X C VR $AA
I NX © NEXT ADDR
CPX #$0100 © K FOR DONE
BNE LEDOC " TILL DONE
© SET UP REAL TIME | NTERUPT
LED14: LDX #L.4005 - CPU UP ONT' R
LDAA 0, X LD FM TMR REG
ADDA  #2 © SET FOR 1ST INT
STAA 1, X © SAVE TO TMR CAPTURE REG
BSET 2 X #1 © ENABLE TMR I NT' S
LED20:  CLI - TURNONINIT' S
BRA LED20 - LP TILL 1STINT

R b Sk R S R R R R SR S O R R R S R R R
* MAIN TI MER | NTERUPT HANDLER FOR FACTOR TEST MODE
*
*
Rk I kR R R G I S R R R R e O R S R R R R R O

LED23: LDAA L4008 ; CPU TX/ RX STAT REG (8192 BAUD Sd )
BI TA #3501 ;. TIMER I NT, 6.25 Msec ??
BNE LED38 : IF SOBR & handle tne int's



el se

BITA  #8$40 " K IE SC INT'S
BEQ LED31 " |'E NO CK OTHER INT' S
... else
IWP LFO6D " HANDLE SCI TC INT
LED31: ASLA - SC TDRE INT 2?2
BCS LEDS5 " |'E SO BR & HANDEL TRDE | NT
o.... else
RTI " | GNORE OTHER | NT' S
LED35: JMP LFO3B - TO TD READY HANDLER
LED38: LDAA L4006 - GET CURRENT TI MER MATCH VALUE
ADDA  #204 © FOR NXT INT IN 6.25 Msec
STAA L4006 " NEW TMER CAPTURE
LDS #$01FF - CLR STACK OF INT ADDR S
al © ENABLE INT'S FOR SCI XM T' S

JSR LF09B ; STILL 3.9K TO G\D ??

BCS LED4A I F SO BR TO CONTI NUSE FACTORY TEST
io.... else

SW ;. RESET SYSTEM

LED4A. LDAA  $0113 ;. LD FM FMD 1 BUFFER
ORAA  #$80 . SEL byte 2
PSHA . SAVE BUFFER DATA
JSR LF083 : SEND DATA & READ BYTE 2 TO A REG
TAB . BYTE 2 TO B REG
PULA . GET BUFFER DATA TO A

2
¥

CLEAR SELECT BIT, (BIT 7)
JSR LFO83 SEND DATA & READ BYTE 1 TO A REG
STD L0156 ; SAVE BOTH BYTES IN XM T TABLE

SEND BUFFER DATA & READ
; BYTES 1 & 2 OF FMD 2

LDAA  $0114 . LD FM FMD 2 BUFFER

ORAA  #$80 . SEL byte 2

PSHA . SAVE BUFFER DATA

JSR LFO8F : SEND DATA & READ BYTE 2 TO A REG
TAB . BYTE 2 TO B REG

PULA

ANDA  #$7F . CLEAR SELECT BIT, (BIT 7)

JSR LFO8F : SEND DATA & READ BYTE 1 TO A REG

STD $0158 ; SAVE BOTH BYTES IN XM T TABLE



LED96

LEDA4

LEDAG

TO CH P

LDX #$0100
STAA $5A, X

UPDATE SCI TABLE W TH
; DDR & PRP DATA

LDAA #3$10
JSR LFOD2
LDAB $11, X
CVPA #40
BHI LEDO6
I NCB

C\vPB #160
BLS LEDA4
SW

CVPA #90
BCS LEDAG
TSTB

BEQ LEDAG
CLRB

LDAA $56, X
ANDA #3

STAA $10, X
STAB $11, X

© RESTART COP1
LDD #$FFO0

STD L400B

LD FM SC1 BUFFER
SEND QUTPUTS' S RX | NPUTS' S

PO NT TO RAM START ADDR
SAVE INPUT'S IN XM T TABLE

CPU DDR REG
SAVE | N SCI DATA TABLE

CPU Data | atch REG
SAVE | N SCI DATA TABLE

Ch $10, BATTERY A/ D CH SEL
CGo read A/D

GET | GN OFF FLAG CNT' R
CK IF IGN ON

F NOT BR

...else

BUWP UP | GN OFF FLG CNT' R
TUEN OF DLY DONE ?

If not done, BR & keep goi ng
... else

| F DONE ALL PWR DOMN

lgn on ?7?

I F NOT' BR,

... else

CK OF TO ON XI SSI TI ON ??
| F NO BR

... else

CLR | GN OFF FLGE CNTR
LD FMD 1 DESCRETE I/ P S
MASK MODE REQUESTS
SAVE MODE REQUESTED
SAVE | GN OFF FLGE CNTR

SET TO ARM CCP



; MODE DETERM NATI ON

LDAB  $10, X - CK | F OPERATI NG | N NODE 1
BEQ LEDF7 * |E SO BR TO MDE 1
... else
JSR LFOOB © TOGELE OOP2 OF FMD 1 & 2
LDAA  $19, X . LD SO MODE WD
ASLA K IF XM SSI ON | N WORK NOW
BCS LEDBD  BRIF SO
... else
JSR LF018 © BGN SCI XM SSI ON
LEDBD LSRB © CK | F OPERATI NG | N NODE 2
BCC LEDC3 * |E NO BR TO MDE 3
... else
IWP LEE4B : TO MODE 2
EE R b b b b I I I I I I I b I I I b b b b I b I I I I I b b I b b I I S b I b b b b I I I b b b 4
* MODE 3 FACTORY TEST
* M SC TEST MODE
B R b b b b I I I I I I I I I I I I b b b I I I I I I b I b b b b b I I S b b b b b b I I I b b b 4
LEDC3  LDD #196 - SET FOR 3 nsec PULSE
STD L3FF2 © WR ASYNC PULSE TO CPU
MUL . DELAT PRI OR TO ACCESS CPU
NOP : (11 CYCLES)
LDD L3FFC . GET ECU CR
ORAA  #4 © SET ASYNC FUEL BIT
BSR LEE4A : DELAY PRI OR TO CPU ACCESS
STD L3FFC © | NI TI ATE ASYNC PULSE

WWRI TE TO ECU CR

; CALC Non Vol RAM CKSUM

LDX #0 ;. START ADDR FOR CK SuM
LDY #0 ;. CLR CKSUM ACCUM
LEDDC: LDAB 0, X : BYTE FM MEMORY
ABY : ADDB TOY
I NX ;. TO NEXT ADDR
CPX #$0100 : END OF NV RAM
BNE LEDDC : TILL DONE
.. . else
STY LO12C : SAVE NV CK SUM IN XM T TABLE

' TURN OFF PRP4 & DOL

DESCRETES
LDX #$4002 ; CPU DATA LATCH REG
BCLR 0, X, #$10 ; TURN OFF PRP4 DESCRETE QUTPUT
BCLR 2, X, #2 ; TURN OFF DOL QUTPUT

TURN OFF ALL SC1 QUTPUTS
; EXCEPT SXR ENABLE

LDAA #1 ; SXR ENABLE, BIT O
BRA LEEOE ;  CONTI UE MCDE 1



Rk kR R R R O SR S S R R R S S R R R

* MODE 1 FACTORY TEST
* ALL OFF MODE

Rk S kR R R A R R R R Rk b S R R R R R

. OoP 2 TOGGLE
. DETERM NE
LEDF7: TST $11, X - K IF IGN ON
BNE LEEO1 : BR IF NOT
: el se
LDAA  $56, X S IE TGN O,
BITA  #$03 © NEW MODE COWM NG 2?2
BEQ LEE04 © |'E NOT DONT TOGALE COP
... else
LEEOL  JSR LFOOB : |E SO GO TOGGLE COP

TURN ON PRP4 & DOL
DESCRETES
CK DM DI SABLE | N BYPASS

LEEO4 LDX #$4002 ; CPU Data | atch, (PR REQ
BSET 0, X, #$10 ; TURN ON PRP DI SCRETE QUTPUTS
BSET 2, X, #2 ; TURN ON DOL DI SCRETE QUTPUTS

CLRA ; DATA FOR SCl BUFFER
LEEOE  STAA L0115 ; SAVE | N BUFFER FOR SC1 QUTPUT

MDD 1/ 3

LDD L3FEC - ECU Ont REG
ANDA  #$FB © CLEAR ASYNC FUEL BI TS
ANDB  #$EB . CLEAR DI S5 & EST, (BOTH OFF)
ORAB  #$08 : OFF ERR LI GHT
BSR LEE4A © DELAY
STD L3FEC . ECU Ont Reg
CLRA " CLEAR MBB OF FUEL
CLRB " CLEAR LSB OF FUEL
BSR LEE4A " DELAY
STD L3FDO - PWTIMER = 0
© TURN OFF ALL PWM S
" 3FD4 - 3FDC
LDX L3FD4 - POINT TO 1ST DUTY CYC REG
LDD #$7000 . FOR 0% DUTY CYCLE
LEE2C  STD 0, X ;
I NX © BUMP ADDR PO NTER



CPX #L3FDC ; LAST ADDR ?

BNE LEE2C : BR TILL DONE
... else

STD L3FCC . PWM 6 REG

BSR LEE4A © DELAY

STD L3FEA . PWW REG (PWM)

LDD $0113 . GET FM FMD BUFFERS

. SEL PWM, (PW) FOR OPRT 1
SET FMD 2 TO SELECT EFIB
SAVE NEW DATA | N FMD BUFFERS

H
A4
=
o

LEE47 CLI ; TUNE ON | NTERUPTS
BRA LEE47 TILL | NTERUPT
LEE4AA  RTS

Rk kS kR R S S R A Ik O O R R O R R R S R R SR

* FACTORY TEST
* MODE 2 (1/0O CHECK)

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhdhhdhhhdhdhhdhdrdrdddrhdrxdxix

LEE4B  LDY #$4002 . CPU Data | atch, PRP REG
BCLR 0, Y, #$20 © CLR SAD MUX SEL C
LDAA  $4004 . GET Baud 1/0 Reg, (SCl)
ANDA  #$F3 . CLR SAD MUX SEL's A & B
PSHA . SAVE INITAL BI O CR DATA
LDX #$012E+1 . ADDR OF 1st SAD CH I N TABLE
CLRB . START W ch 0
LEESD STAA  $4004 . Baud 1/O Reg, (SCI) WMJIX SEL'S
PSHA . SAVE RUNNI NG Bl O REG
SUBB  #$10 . COVPENSATE FOR LOCP ADDI TI ON

LEE6G3  ADDB #3$10 ADD FOR NEXT LOCP

CVPB #3$C0 CK IF ALL CH S DONE
BEQ LEE8S7 BR QUT | F DONE
TBA : | F NOT DONE LOAD SAD CH NUM
JSR LFOD2 . Go read A/D
STAA 0, X : SAVE RESULT IN XM T TABLE
I NX : I NCT TABLE PO NTER
CVPB #3$90 : CH9 ??
BNE LEE6G3 ; BRIF NOT, (TILL DONE)
;... else
PULA : GET Bl O DAYA
ADDA #4 : SET SEL'S A & B FOR NEXT MJX
BI TA #3$0C : DONEW 4 MIXCHS ?
BNE LEE5SD ; BRIF NOT, (TILL DONE)
BRSET 0,Y, #$20, LEE63 : IF SO CONT W CH 10
;... else
BSET 0,Y, #$20 : SET FOR MX 4 - 7
PULA : GET BIOCR IN T DATA



BRA LEESD ; LOOP AGAIN

© 25 MBEC

LEE87 LDAB LO116 ; GE M NOR LP COUNTER
PSHB TO STACK
BI TB #303 START OF 25 M5 PERI QD ??
BNE LEEA1 BR I F NOT

.. else
: GET DATA FM FMD 1 BUFFER

SAVE DATA IN FMD 1 BUFFER

BI TB #$01 CK I F PULL UP 4K NOW

BNE LEE97 BR I F NOT

I NX ; I F SO SET NEW ADDR
LEE97 LDAA L0132 ; GET SAD COOLANT VALUE

STAA 0, X ;

ECRB #$01 ; TOGGLE PULL UP BIT

LEEAL PULB :
Bl TB #$0F : CKIF TIME FOR 100 Msec ??
BEQ LEEA9 . BRIF TIME, TO 100 Msec
;... else
JMP LEF3E : JVP OVER 100 Msec

LEEA9 LDX #L3FD4 ; PONT TO 1ST DUTY CYCLE REG
LDD #$D134 ; FOR 30% DUTY CYCLE
LEEAF  STD 0, X ; SAVE TO 1ST DUTY CYCLE REG
ADDD #3$66 ; INCT D.C. 10%
I NX ;  NEXT REG ADDR
I NX
CPX #L3FDC ; CKIF AT PRM REG 5
BNE LEEAF ; |F NOT LOCOP TILL DONE
STD L3FCC ; |F DONE WR TO PWM 6 REG

CYCLE EACH OF 7 DI SCRETE QUTPUTS
ON EVERY 100 Msec's.

DATA IN RAM LCC 0118 | NDI CATES
VWH CH I N ON NEXT.

WHEN BIT 1 1, SC1 - 02 1S ON
BIT 2 1, SC1 - 03 1S ON
ETC THRU BIT 6, (7 NOT USED)

LDX #$0118 ; PO NT TO DI SPLAY FLAG WD
LDAB 0, X ; CGET DI SCRETE CYCLE FLAG WD
ASLB ; ROTATE FOR NEXT OPTPUT CYCLE
BCC LEEC8 ; BRITF NOT THRU 7t H CYCLE

LDAB #$02 ; IF TH 7th, RESET FOR NEXT



LEEC8

LEEES

LEEEB

LEFO1

LEFO7

BI TA

0, X

L0115
#$F1
#$0E

L0115

L3FFC
#$FB

0, X
#$10
LEEES
#$F7

#$20
LEEEB

#4
L3FFC
0, X
#$4002
0, X, #$10
2, X, #2
#340
LEFO1

0, X, #$10

LEFO7

: 100 M5 LOE C, CYCLE VSS
; SPEED BUFFER OPTI ON

LDX #1.0100
I NC $17. X
LDAB  $17, X
LDAA  #32

MUL

LDAA  $15, X
ANDA  #$1F
ABA

STAA  $15, X

. BITS3 &4 =
© BIT3=0

© BIT4=1

1 OPRT1 DI SCRETE ON

FUEL PUMP 50% D. C.

CPRT1 DI SCRETE OFF
FUEL PUMP 50% D. C.

SAVE NEW FLG WD

CET FM SC1 BUFFER

CLR SC1, 02,03 & 04 QUTPUT BITS
MASK OFF NON SC1 FLAG BI TS
SET STATUS OF SC1 QUTPUT BITS
SAVE NEW SC1 DATA BUFFER

CET CPU CR

TURN OF DI S5

TURN OFF ERR LI GHT

SAVE MsB OF CPU CR REG
RELOAD FLAG WD

BIT 4, SHOULD ERR BE ON ??
BR I F NOT

ELSE TURN ON ERR LI GHT
BIT5 SHOUD DIS 5 BE ON ?
BR | F NOT

... else

BIT 2, TURND S 5

RESTORE MSB OF ECM DATA
ECU CR

RELOAD FLAG WD

CPU Data | atch, (PRP REGQ
TURN OFF PRP4

TURN OFF DOL

BIT 5 SHOULD PRP4 BE ON
NR | F NOT

SHOULD DO1L BE ON ?7?
BR | F NOT

... else
TURN ON DOL

FACTORY TEST MODE WD
I NC MOD 8 CNTR

GET MOD 8 CNTR

SHI FT 3 LSB

BITS OF B REG5 PL'S LEFT TO
PGS 7,6,5 AS REQ FOR TH S CYCLE

SC1 BUFFER

CLEAR ALL OPTION SEL BITS
RESET OPTION SEL BI TS
RESTORE | N SC1 BUFFER



LEF28
LEF2A

LEF3E

BITS3 &4 =0 OPRT1 50 %D.C

LDD #$D200
STD L3FEA
LDAA $13, X
Bl TA #3$10
BEQ LEF28
SUBA #8

BRA LEF2A
CRAA #3$18

ASLA

ADCA #0
STAA $12, X
ANDA #3

LDAB $4002
ANDB #$00FC

LDD L3FFC
ANDB #$DF
CRAB #3$10
PSHB

PSHA

LDX L3FCO
PSHX

PULA

PULB

LSRD

LSRD

CPX #328
BCC LEFGF
PULX

STX L3FFC
LDX #66
PSHX

; CALC 2'S COW TO CET REF PERI QD 4

COVA

FUEL PUMP DI SCRETE ON

FOR 50% DUTH CYCLE
ECM PWM OF FMD 1

GET FROM FMD 1 BUFFER

TI NE TO RE- START CYCLI NG
BRIF TIME

... else

ADJ FOR TH S CYCLE

RESTART CYCLI NG
SAVE NEW DATA IN FMD 1 BUFFER

CGET CURRENT | AC STATUS

ROTATE LEFT

VWRAP WCY BIT

SAVE NEW | AC STATUS WD

MASK FOR C1OL BITS, 0000 0011b

CPU Data | atch, (PRP STATUS)
CLR OLD COL BITS
SET NEWCO L BI TS
CPU Data | atch, (PRP STATUS)

CET FMD 2 BUFFER
SET EFI B, (SIMJULTAN QUS FI RE)
WR TO FMD 2 BUFFER

CPU Cntl Reg STATUS
CLEAR BIT 5 FOR SIMIL FI RE
BIT 4, ENABLE EST

CET REF PERI GD FROM ECM
XFER TO DBL ACCUM

D VI DE BY 4
REF PER 5 MSEC

BRIFGT. or EQ 5 Mec

ECU CR
SET BPW= 1 Msec
SET INJ DELAY 1 Msec

FOR 45 DEG SPK ADV



ADDD #1 ;
LDY #197 ; SET DWELL TIME = 3 Msec
BRA LEFOE ; GO UPDATE SCI TABLE

LEF6F  CPX #655 ; REF PER 10 Msec
BHI LEF8F ; BRIF GT. 10 Msec
PULA ; GET CPU DATA FM STACK
PULB
CRAB #3$20 ; BIT 5, FOR ATERNATI NG FUEL
STD L3FFC ; ECU CR
LDAB L0114 ; GET FM FMD 2 BUFFER
ANDB #SF7 ; SEL EFI A, ALTERNATI NG FUEL
STAB L0114 ; WR TO FMD 2 BUFFER
LDX #328 ; SET BPW= 5 Msec
PSHX
CLRB ; CLR D FOR TDC SPK
CLRA
LDY #262 ; SET DVELL 4 Msec
BRA LEFOE ; GO UPDATE SCI TABLE

LEF8F PULX ; GET ECM DATA
STX L3FFC ; ECU CR, SET FOR SI MJL FUEL
LDX #$0000 ; SET INJ DELAY = 0 BY PUSH TO STX
PSHX
LDX #655 ; SET BPW= 10 Msec
LDY #328 ; SET DWELL = 5 Msec

Rk Sk kR R S R A kO R R e O R R R R R
* UPDATE SCI TABLE

*

*
khkhkkhkhhkhhhhhhhhhdhhhdhdhhdhhhhdhhhdhhdhhdhdhddrdrdddrhdrrdxixx

LEFOE: STD L3FF6 ; EST FALL CNT'R, WR FOR S.A. or S. R
BSR LEFF9 ;  DELAY
STX L3FDO 7 WR FOR FUEL PW
BSR LEFF9 ;  DELAY
STY L3FDC 7 WR FOR DWELL TI ME
BSR LEFF9 ;  DELAY
PULX ; GET DELAY FM STX
STX L3FCE ; SAVE FOR | NJ DELAY
SEI ; TURN OFF | NTERUPTS
LDX #L0144 ; PO NT TO CPU DATA TABLE
LDD L3FCO ; GET REF PERI CD
BSR LEFED ; WI TO TABLE
LDY #L011D ; OLD PP2 TMR
LDD L3FC2 ; BCGr, QLD PPl TMR

BSR LEFFA ; WR TO TABLE



LEFEA:

LEFED:

LEFF7:

LEFF9:

LEFFA:

LFO02:

LDY #LO11F ;

LDD L3FC4 ;

BSR LEFFA ; WR TO TABLE

LDD L3FC6 ;

BSR LEFED ;

LDD L3FC8 ; PA2 CNT'R

BSR LEFED

LDD L3FCA ;

BSR LEFED ;

LDD L3FEO ; PAA CTR, Rd spd pul se cntr
BSR LEFED ; WR DI FF TO TABLE

LDY #L0121 ;

LDD L3FF8 ; PAL TMR

BSR LEFFA ; WR TO TABLE

CLI ; CLEAR & ENABLE | NTERUPTS
BRA LEFEA ; WAIT FOR NEXT | NTERUPT

khkhkkhkhhkhhhhhhhhhdhhhdhdhhdhhhhdhhhdhhhdhdhhdhdrdrddrhdrrdxdx

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhhhdhhdhdhhdhdhhddrhrdrrdxdk

* CKif LOWBYTE OF D REG pointed by X REG is next
* for TX BY SCl, If not, D REG Data is witten to
* pointed addr. Up dating SCI table. else nothing is

*witten
EE IR I S I I I I I I S I I I I b S I I I I S I b I b I b I b I I b b I

PSHX : SAVE PO NTER

I NX : I NC TO PO NT LO BYTE

CPX LO11A : LOWBYTE NEXT FOR SCI ?

PULX :

BEQ LEFF7 . |F SO DON T UPDATE TABLE
;... else

STD 0, X : I F NO. WR FRESH DATA TO TABLE

I NX ;I NC PO NTER

I NX

RTS

Rk kR R R R S SR S e O S R AR S R R R I

Rk Sk kR R S R I R R R R A R AR IR I

*CKIF DATAIN D reg IS D FFERENT THAN Y PO NTED
* DATA, I|F SO THE D FFERENCE IS WRI TTEN TO SCi
* DATA TABLE USING PRI OR SUB ROUTI NE (AT LEFED)

*
R Sk kR R R R I R SR S R IR R S R S

SUBD 0,Y : IS THER A DI FF ?
BNE LF002 . BRIF SO
;... else
I NX : NEXT ADDR
I NX
RTS : RET W NO UP DATA

BSR LEFED ; WD DI FF VALUES TO SCI TABLE



ADDD 0,Y ; RETAIN ORI G D REG VALUE
STD 0,Y 7 SAVE AS REF FOR NEXT DI FF
RTS

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhhhdhhdhdhhdhdhhddrhdrxdxdxx

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhhdhhhhdhhdhdrhddrdrdrrdxixk

* TOGGLE COP2 BIT OF FMD 1 & 2
* I N SERI AL DATA REG S

*
khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhdhhdhhhdhdhhdhdrhddddrdrxdxdk

LFOOB: PSHB

LDD L0113 ; CGET FM FMD BUFF' S

ECRA #$02 ; TOGGLE FMD 1 COP 2 BIT
ECRB #$02 ; TOGGLE FMD 2 COP 2 BIT
STD L0113 ;  SAVE NEW FMD BUFFER DATA

PULB

RTS

R kS kb R R R R O SR S S R R S R R R

R Sk kR R R R I O SR S e O R R S b R R R

* INITIATE XM SSION OF XM T DATA TABLE VI A
* THE SERRAL COWM I/ F, (SC).

*
*
Rk Sk kR R S R A O R R R S R IR S R S A

LFO18: LDX #L0119 ; ADDR OF STATUS TBL
LDAA #3$80 CLR ALL BUT BIT 7
STAA 0, X ; WR TO STATUS TBL
LDY #L0123 PO NT TO DATA TABLE
STY 1, X ; SAVE | N STATUS TABLE
CLR 3, X ; CLR RUNNI NG CK SUM BYTE

LDAA L0115 ; GET SC1 BUFFER
CRAA #$01 ; SET b0, ENABLE SXR
STAA L0115 7 SAVE NEW SC1 DATA

BSR LFO77 ; XMT TOSCL CHP
. (X NOW HAS PRP)
LDAA 6, X . RD TOCLR INT'S
CLRA . FACTORY TST | D CCDE
STAA 8, X © R TO TDR SO | D CODE TX FI RST
BSET 5, X, #$88 . SET b7 & b3
RTS

R S R R R R o R S O R R R S S R R R R

R R S R R R R R o S R R S S R O R R i

* HANDLE | NTERUPTS CAUSED BY TX DATA REG EMPTY
* DURI NG AN SCI XM SSI ON

*
*
khkhkkhkhhkhhhhhhhhhdhhhdhhhhdhddhhdhdrhdrdhdhdrdrdhdrrddrrddx*x

LFO3B: LDX #$0119 ;| NDEX STATUS TABLE
BRCLR O, X, #1, LFO52 ; BRITF NOT b0, LAST BYTE FLAG
; BRIF NOT LAST BYTE

LDAA 3, X ; CGET CK SUM BYTE



LFO52:

LFO6C:

LFO6D:

LFO77:

NEGA

MAKE 2's COWPL

CPU TX/ RX CNT' L REG (8192 BAUD SCl)
CLR b7, DI ASABLE TDRE INT' S

XMT 2'S COW CK SUM
ENABLE TC | NTERUPTS

EXIT VI A RTI

GET ADDR OF CURRENT BYTE
GET CURRENT BYTE
CPU TX DR (SCl)

ADD CURRENT CK SUM BYTE
SAVE AS NEW CK SUM

FOR NEXT BYTE

SAVE ADDR | N STATUS TABLE

CK | F ALL BYTES SENT ?

BR | F NOT DONE

... else

SET LAST BYTE FLAG I N MODE WD

RETURN

R kR R S R G S O R R R S e O S R R R I

Rk S kR R R R R S SR S e O S AR S S R

LDX #$4007
BCLR 0, X, #$80
STAA 3, X
BSET 0, X, #$40
BRA LFO6C
LDY 1, X
LDAA 0, Y
STAA  L400A
ADDA 3, X
STAA 3, X

I NY

STY 1, X

CPY #3015B
BNE LFO6C

I NC 0, X

RTI

*

*

*

*

*

* WORK FLAG

*

*

CLR L0119
LDX #$4007
BCLR 0, X, #$48
RTI

HANDLE | NTERUPTS RESULTI NG FROM COMPLETI ON OF
SC XM SSIONS. A TC | NTERUPT WHEN SCI HAS SENT
LAST BYTE AND RDRE | S EMPTY.

Dl SABLE XM TER, TC INT'S, CLR XM SSI ON I N

hkhkhkkhkhhkhhkhhhdhkhhhhhhhdhhhdhdhhhdhddhhdhddrhdrdrdhdrdrdhdrrdrrx*

CLEAR SCI MODE WD

CPU TX/ RX CNT' L REG (8192 BAUD SCl)
DI SABLE XM T & TC INT' S

Rk Sk kR R R G S R R R R S O R S R R R R

R Sk kR R S R R R S SR S S R S R S R

* USE FOR COWM W TH SC1 CHI P. ENTER W DATA IN A

* QNG TO SC1 CH P

*

* DATA RX ed FROM SC1 CH P WLL BE IN A reg ON RET

Rk Ik R R R G I S O R R R S R Rk R R S R R R I

LDX
BCLR

BSR

BSET

RTS

#$4002
0, X, #$80

LFOCO

0, X, #$80

CPU Data | atch, (PRP REGQ
SELECT SC1 CH P

XM T/ RX SERI AL LI NE

UN-SELECT SCI CH P

R kS kR R R R S SR S e O S R AR S R R I

R kS kR R R R S SR S e O S R AR S R R I

* COWM W FMD 1 ON ENTRY, ENTER W TH DATA TO GO NG

*TOFMD 1 IN A REG

* DATA FM FMD WLL BE IN A REG ON EXIT



Rk Ik kR R R A R R S Rk S b R R R

LF083: LDX #$4002 ; CPU Data |atch, (RPR REG
BSET 0, X, #04 ; SELECT FMD 1

BSR LFOCO © XM T/ RX SERI AL LI NE
© UN-SELECT FMD 1

BCLR 0, X, #4

RTS

R Ik R R R O SR S I IR S S I R

R I kR R S R AR O R R S R R S S R R

* COWM W FMD 2 ON ENTRY, ENTER W TH DATA TO GO NG
*TOFMD 2 IN A REG
* DATA FM FMD WLL BE IN A REG ON EXIT

Rk S S kR R R R R S SR S e O S R AR R R R

LFO8F: LDX #$4002 ; CPU Data |atch, (RPR REG
BSET 0, X, #$40 ; SELECT FMD 2
BSR LFOCO ; XM T/ RX SERI AL LI NE
BCLR 0, X, #$40 ; UN-SELECT FMD 2
RTS

Rk kS kR R R R O SR S e R R R S R R R

R I S kR R R O SR S S IR R S R I R

* CK IF ALDL HAS A 3. 9K RESI STOR TO GRCOUND
* |F SO THE CY FLAG IS SET TO | NDI CATE A FACTCRY
* TEST REQUEST

khkhkkhkhhkhhhhhhhhhdhhhdhdhhdhdhhdhdhhdhhhdhdhhdhdrhdddhrdrrdxik

LFO9B: LDAA #3$70 ; SEL ALDL A/D CH, (7)
BSR LFOD2 ; GO READ A/ D
CVPA #100 ; 2.00 VvDC
BCC LFOA7 ; BRIF NOT' FACT TEST
; ELSE
SUBA #40 ;
COVA ; CMPL BIT 7 ...
ASLA ; SHIFT TO CY
LFOA7: RTS

Rk b kR R R A O R R R R R R R S S R I R

Rk b kR R S R O R R R O R R S S R R

* 16 BIT CK SUM OF 8 BI T NUMBERS

* BEG NE W ADDR PO NTED BY X TILL FFFF
*EXIT WTH CK SUMIN Y reg
*
*

TYPE 8D ECM

Rk I kR R S R A Ik O R R R S O R IR S R

LFOA8: LDY #$0000

CLRA : ZERO COP TMR
LFOAD: | NCA : DO 256 LOOPS
BNE LFOBS8 : TILL DONW
;... else
PSHX : SAVE CURRENT CK SUM ADDR
LDX #$FFO0 : Set to arm COP
STX L400B . COP ARM
PULX : GET CURRENT CK SuM ADDR



LFOBS:

LDAB 0, X ; CGET EPROM DATA
ABY ; ADDBto Y

I NX ;  NEXT EPROM ADDR
BNE LFOAD ; TILL DONE

RTS

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrdhhdhhhdhhdhdrhddrdrdrxdxdk

Rk I S R R R R S S o b O S R R R R S R R R IR S O

* LFOCO. SRC
* XM T ON SERIAL SH FT REG (SSR)

khkhkkhkhhhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrdhhdhhhdhhdhdrhdrrdrdrxdxdx

LFOCO: PSHX
LDX
STAA

#$4000
0, X

BCLR 1, X #$80

0, X

RTS

WR DATA TO SERI AL SHFT REG
SER 1/ O CSR, START XM SSI ON

WAIT 8 - 39 SYS CLK' S
FOR TRANSM SI ON TO COVPLETE

GET RETUREND DATA FM SSR
RESTORE X reg

Rk o S R R R O S b S R R R e S R S R R R

Rk S I S R R R S kS S b S R R R R R R R R o b S R R R

*  ADREAD. SRC

*

* Read serial AD

*

* Call wth:

* Ch numin Areg

*

* Return with:

* AlDresult in Areg
* or ) if ANDor serial
*

* TYPE $8D, ECM P/ N 1227730

fails

Rk Sk S S R R R Sk R O S b O R R e S R R R S S

LFOD2: PSHX
LDX #$4000
SEI
BCLR 2, X, #$08
STAA 0, X
BCLR 1, X, #$80

; 8 SCLK' s del ay

GM Regest er

HOLD | NTERUPTS

SELECT SERIAL AAD CH P
CH TO DON I N SSR

CLR b7, SEND CH NUM

LD TEST CH RESULT FM SSR



STAA $01AE ; SAVE RESULT

; delay 64 cycles

LDAA #3$BO ; SET A/D CH 11 FOR TEST
STAA 0, X ; WR TO SSR
BCLR 1, X, #$80 ; CLR b7, SEND CH NUM

; del ay

; CGET RESULT
, #$08 ; DI SABLE SAD
; I NT"S BACK ON

,_
NYS

PULX

RTS

khkhkkhkhhkhhkhhhhkhhhhhhhdhhhdhdhhhdhhdrhdhhrhdhhdhdrhrdhdrrddrx*

khkhkkhkhhkhhkhhhhkhhhdhhhhdhhhdhdhhhdhhrhdhrrdhdhhdhdrrdhdrrdrrx*

* Cool ant var table #1, 4K PULL UP

*

*  COOL = ((DEG C)+40) * (256/192)

khkhkkhkhhkhhkhhhdhhhhhhhhdhhhdhhhhdhddrhdhrrhdhhdhdrrddrrdrrx*

ORG $F105
; TEMP DEG C A D
LF105: FCB 225 ; VERY HOT 0 151 1

FCB 215 ;121 6
FCB 155 ;76 22
FCB 132 ;59 38
FCB 117 ;48 54
FCB 106 ;39 70
FCB 97 ;o 32 86
FCB 88 ;26 102
FCB 81 ;21 118
FCB 74 ;15 134
FCB 67 ;10 150
FCB 60 ; 5 166
FCB 52 ;-1 182



FCB 44 ;-7 198

FCB 34 L 14 214
FCB 22 L 24 230
FCB 00 L _40 246

hkhkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhhhdhrdrhdhdrdhdrdrdhdrrddrxdx*x

khkhkkhkhhkhhkhhhdhhhhhhhhdhhhdhdhhhdhddrhdhhrhdhhhdrrdhdrrddxx*k

* Cool ant var table #2, 384 OHM TBL

*
hkhkhkkhkhhkhdhkhdhhdhkhhhhhhhdhhhdhdhhhdhddhhdhrdrdhdhhdhdrrdhdrrddxx*

ORG $F116

TEMP DEG C A D

LF116: FCB 255 ; VERY HOT 0
FCB 255 ; VERY HOT 16
FCB 249 ;147 32
FCB 223 ;127 48
FCB 205 ;114 64
FCB 191 ; 103 80
FCB 178 ;o 94 96
FCB 167 ;85 112
FCB 157 ;78 128
FCB 147 ;70 144
FCB 137 ;63 160
FCB 127 ;55 176
FCB 117 ;47 192
FCB 104 ;38 208
FCB 89 y 27 224
FCB 67 ;10 240
FCB 00 ; VERY COLD 256

hkhkhkkhkhhkhhkhhhdhhhhhhhhdhhhdhdhhhdhddhhdhrrhdhhdhdrdrdhdrrdrrx*

khkhkkhkhhkhhkhhhhkhhhdhhhhdhhhdhdhhhdhhrhdhrrdhdhhdhdrrdhdrrdrrx*

* | AC STEPPER MOTOR STATE TABLE

khkhkkhkhhkhhhhhdhkhhhhhhhdhhhdhdhhhdhddrhdhhrhdhhdhdrrddrrdrxx*

ORG $F127

FCB 1
FCB 2
FCB 3
FCB 4

khkkkhkhhkhhkhhhdhkhhhhhhhdhhdhdhhdhddrhdhrdrdhdhhdhdrrddrrdrxx*

khkhkkhkhhkhhkhhhhhhhhhhhdhhhdhdhhhdddrhdhrrhdhhdhdrrdhdrrddxx*

*  MAT TABLE FOR 1K PU
* ANHT
* 17 LINE TBL

khkhkkhkhhkhhkhhhdhkhhhhhhhdhhhdhdhhdhddrhdhrrhdhhdhdrrdhdrrddxx*

ORG $F12B
. TEW DEGC A/D (INV)
LF12B: FCB 0 . -40 0
FCB 42 . -8 16
FCB 61 .6 32
FCB 75 .16 48
FCB 85 24 64
FCB 95 . 31 80
FCB 103 . 37 96
FCB 111 . 43 112
FCB 120 . 50 128
FCB 128 . 56 144
FCB 137 . 63 160
FCB 148 71 176
FCB 161 . 81 192



FCB 176 ;92 208

FCB 199 © 109 244
FCB 227 . 130 240
FCB 255 . 152 256

khkhkkhkhhkhhkhhhhhhhhhhhdhhhdhdhhhdhhdrhdhhrdhdhhdhdrrdhdrrdrxx*
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* MALF NUMBER TABLE FCOR BLI NK OUT

*

*TLB QUT IS 2 DDA T BCD NUM

hkhkkkhkhhkhhkhhhhhhhdhhhhdhhhdhdhhdddrhdhrdrhdhdhdhdrdrddrrddxx*

ORG $F13C

LF13C. FCB $12

FCB $12 : DUMW PLACE HOLDER
FCB $13 : 02 SENSOR

FCB $14 : H COOLANT
FCB $15 : LOW COOLANT
FCB $16 : SHORTED | NJECTOR
FCB $21 : H & TPS

FCB $22 : LOW TPS

FCB $23 ;. LOW NMAT

FCB $24 : \/ss

FCB $25 : H GH MAT

FCB $26 : NOT' USED

FCB $31 : NOT' USED

FCB $32 o BEGR

FCB $33 : H GH MAP

FCB $34 ;. LOW NVAP

FCB $35 : NOT USED

FCB $36 : NOT' USED

FCB $41 : CYL SELECT ERR
FCB $42 . EST

FCB $43 : KNOCK FAI L

FCB $44 : LEAN o2

FCB $45 . RICH o2

FCB $46 . VATS

FCB $51 : EPROM ERRCR
FCB $52 : LOAOL TEMP
FCB $53 : OVER VOLTAGE
FCB $54 : FUEL PUMP VLOTAGE
FCB $55 : NOT USED

FCB $56 : NOT' USED

FCB $61 : NOT' USED

FCB $62 : HGH AL TEM
FCB $63 : NOT' USED

FCB $64 : NOT' USED

FCB $65 : NOT' USED

FCB $66 : NOT' USED

khkhkkhkhhkhhkhdhhhhhhdhhhhdhhhdhdhhdhddrhdhrrhdrdrdhdrrdhdrrdrrx*

ORG $FFEE

khkhkkhkhhkhhkhdhhhkhhhhhhhdhhhdhdhhhdhddrhdhrrhdrdhdhdrdrdhdrrddxx*

* VECTORS
* TYPE $8D, ECM P/ N 122730
ER R R R b b b R R R R R R R R R R R R R R I S I I I I I I I O O O O
L7FEE FCB $88CD . FOR ALDL TESTI NG
L7FFO FCB $6000 . SwW
L7FF2 FCB $B204 . IRQL
L7FF4 FCB $E3ED . IRQ NOT USED

L7FF6 FCB $6000 | LLEGAL OP CODE



L7FF8 FCB $B000 ; | LLEGAL ADDRESS
L7FFA FCB $B000 ; COP TI MED QUT
L7FFC FCB $B000 ; CLOCK FAI LED
L7FFE FCB $B000 ;  HOT RESTART

khkhkkhkhhkhhkhhhhhhhhhhhdhhhdhdhhhdhhdrhdhhrdhdhhdhdrrdhdrrdrxx*

END



