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BUA/ 9340 P/ N 16059335 8/1/85 P
SS BY BUA/ 1728 P/'N

ECM P/ N 1227165

My86 YB L98 MD8 NMB VE1 (44

GM P4 conputer system

Cal i bration Tabl es

Deduced fm CAMS Di sassenbly of EPROM Code
From 1986 Y CAR, (BUA, VETTE)

L98§,
LB9,

85 - 86 160 BAUD ONLY
86 160 BAUD ONLY

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

* 8
* F
*

* LB9, F 87 - 88 160 & 8192 BAUD
* L98, 8 87 - 88 160 & 8192 BAUD
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

DATA ON PIN E

The ECMis uni-directiona in 160 Baud when the ECM
is not in the ALDL node. When the ECMis in the ALDL
Mode, (10k). The ECMwill xmt a normal 25 item ALDL
list at 160 baud.

The ECMwi Il listen for 50 MSEC after conpletion of
the 160 baud ALDL list. for an inboud Test device
originated 8192 (polling) message.

If the 8192 polling nmessage is accepted, 8192
commications will continue till power down,

CALI B = $C000 - $C800
| EEE CK SUM =

R R I S o S R R R Ik Sk S SRR I S S S S kS R Sk S
ORG $0000
LCO00: FDB $25E5 ; EPROM | D code
LC002: FDB $0A55 Dat e Code
LC004: FDB $0172 Sequence Number

LC006: FDB $9708
LC008: FCB $32

Ck Sum of Addr's $0008 - $FFFF
Pgm Match Byte, $32 = 1986 Prod.
-Set $AA For bypass of Cksum

LC009: FCB O Num of Cyl, 8 = 0000 0000, $00
6 = 1100 0000, $CO
4 = 1000 0000, $80
3 = 0110 0000, $60

LCOOA: FDB $CA21 Cust 1D WORD #1

LC00C. FDB $ClAl Cust |1 D WORD #2

LCOOE: FDB 3277
LC010: FDB 1638

66Hz, VATS Ck Value, Fail if VATS L.T.
33hz, VATS Ck Value, Fail if VATS G T.



LC012: FDB $0385 ; If Ign off =>this, turn off MPU

LCO14: FCB $B4 1011 0100 Air Fuel Opt Word 1, ($B4)

Use Filter for Ar flow

b6 = Use TCC for Shft Lanp Cnt'l
b5 = Req G sed Lp for Can Purge
b4 = VATS Enabl e
b3 =
b2 = Anal og MAF Meter in use (vs FM DI d TAL)
bl = Single Fire Mde
b0 = Manual Xmi ssion
LC015: FCB $04 0000 0100 2nd Alr Fl ow Mbde Word, ($04)
b7 =
b6 =
b5 =
b4 =
b3 =
b2 =
bl =1=2 AIRvalves, 0 = 1 valve
b0 =

LC016: FCB $62 3rd Alr Fl ow Mbde Wrd, 0110 0010

Calc Base Inj PW not Tbl
Int Reset when B.Lrn cell Chnge

Reset Corr/init of Auto Enrich

LC017: FCB $00 4th Alr Fl ow Mode Word, 0000 0000

b7 = Use TCC out to Cnt'l A/C Cutch
b6 = Use Pw Steer Pressure Sw

b5 = N.O Cooling Fan Req i nput

b4 = TCC | k' ed Hwy Mbde Spark Ck On.
b3 = If CCP Chg, force Int to 128

b2 = 4th Gear Hw Mdde Spark Adv on

bl =

b0 = Use Ld Val for BLM not dispflow

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

* Spark param a, (EST)
* TYPE 32 ECM P/ N 122

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

LCO18:  FDB 3277 . Start up RPM
LOO1A:  FCB 8 © 12.5 nB LP'S RPM nust be up, (8 Lp's)
LCO1B: FCB 32 - If Diff Ld Val > Use Max Dwel |

LCO1C:  FCB 17 . Advance Ref, (5.9 Deg), (Val/?2.844)



; Initial advance -- 6 deg

LCO1D: FCB 13 ; 198.28 usec Tine Corr to S A
; - (Val * 15.26) (spark del ay)

LCO1E: FDB 0119 ; 42 DEG Max S. A., (Rel to |ead)

LC020: FDB 65525 ; 3.5 Deg Max S. A Retard

LC022: FDB 57 ; Fixed S.A For Diag, (20 Deg)

LC024: FCB 23 ; 8 Deg Add S. A. for ALDL

: >> STALL SAVER PARAMS <<
; NUM = ARG 12.5 For all RPM args

LC025: FCB 32 ; Stall Saver Lo Int, (400 RPM
LC026: FCB 36 ; Stall Saver Lmt, (450 RPM

LC027: FCB 44 ; Stall Saver Lmt, (550 RPM

LC028: FCB 44 ; If RPM> Disable Stall Saver S A
LC029: FCB 2 ; Add To SABLND ****

; Hot Restart Spark Parans

LCO2A:  FCB 113 : 1f Cool > 54.7C (129 F) Di SABLE HOT RESTART,
Num = (tenp C +40) * (256/192)

LCO2B:  FCB 28 HOT RETARD, (9.8 Deg)
Num = tenp * (256/192)
LC0O2C  FCB 113 DI SABLE | F COOL => 54. 7c

Num = (tenp C +40) * (256/192)

; Disable cold S A
LC02D:. FCB 27 ; If cool diff fmstart > 20c
; Num= tenp C* (256/192)
MAI N SPARK ADV vs LD vs RPM
D ssassenby of BUA
09-03-1994, 13:39:24
12 x 12

TBL = SPK * (256/ 90)

LOO2E  FCB 0 -~ Mn RPM Val
FCB 32 " Mn LD VALUE Val ue
FCB 12 " COoL''S/ ROW
© 400 RPM
: SPK ADV LD VAL
FCB 57 . 20.0 32.0
FCB 57 . 20.0 48. 0
FCB 57 . 20.0 64.0



FCB 57 ; 20.0 96.0
FCB 57 ; 20.0 112.0
FCB 57 ; 20.0 128.0
FCB 57 ; 20.0 144.0
FCB 57 ; 20.0 160.0
FCB 57 ; 20.0 176.0
FCB 57 ;o 20.0 192.0
FCB 57 ;o 20.0 208.0
; 600 RPM

; SPK ADV LD VAL
FCB 57 ; 20.0 32.0
FCB 57 ;o 20.0 48. 0
FCB 57 ;o 20.0 64.0
FCB 57 ; 20.0 80.0
FCB 57 ; 20.0 96.0
FCB 57 ; 20.0 112.0
FCB 57 ; 20.0 128.0
FCB 57 ;o 20.0 144.0
FCB 57 ;o 20.0 160.0
FCB 57 ;o 20.0 176.0
FCB 57 ;o 20.0 192.0
FCB 57 ;o 20.0 208.0
; 800 RPM

; SPK ADV LD VAL
FCB 77 ;27,1 32.0
FCB 77 ;27,1 48.0
FCB 77 ;27,1 64.0
FCB 77 ;27,1 80.0
FCB 77 ;27,1 96.0
FCB 70 ;o 24.6 112.0
FCB 65 ;22,9 128.0
FCB 65 ;22,9 144.0
FCB 63 ;22,2 160.0
FCB 59 ;o 20.7 176.0
FCB 59 ;o 20.7 192.0
FCB 59 ;o 20.7 208.0
; 1000 RPM

; SPK ADV LD VAL
FCB 80 ;28,1 32.0
FCB 80 ;28,1 48.0
FCB 80 ;28,1 64.0
FCB 80 ;28,1 80.0
FCB 80 ;28,1 96.0
FCB 73 ;25,7 112.0
FCB 65 ;22,9 128.0
FCB 65 ;22,9 144.0
FCB 65 ;22,9 160.0
FCB 59 ;o 20.7 176.0
FCB 59 ;o 20.7 192.0
FCB 59 ;o 20.7 208.0
; 1200 RPM

; SPK ADV LD VAL
FCB 85 ;o 29.9 32.0
FCB 85 ;o 29.9 48.0
FCB 85 ;o 29.9 64.0
FCB 85 ;o 29.9 80.0
FCB 85 ;o 29.9 96.0



FCB 78 ;o 27.4 112.0
FCB 70 ;o 24.6 128.0
FCB 70 ;o 24.6 144.0
FCB 70 ;o 24.6 160.0
FCB 60 ;21,1 176.0
FCB 60 ;21,1 192.0
FCB 60 ;21,1 208.0
; 1400 RPM

; SPK ADV LD VAL
FCB 88 ;o 30.9 32.0
FCB 88 ;o 30.9 48. 0
FCB 88 ;o 30.9 64.0
FCB 88 ;o 30.9 80.0
FCB 88 ;o 30.9 96.0
FCB 81 ; 28.5 112.0
FCB 73 ;25,7 128.0
FCB 73 ;25,7 144.0
FCB 73 ;25,7 160.0
FCB 65 ;22,9 176.0
FCB 65 ;o 22.9 192.0
FCB 65 ;o 22.9 208.0
; 1600 RPM

; SPK ADV LD VAL
FCB 102 ; 35.9 32.0
FCB 102 ; 35.9 48.0
FCB 101 ; 35.5 64.0
FCB 98 ; 34.5 80.0
FCB 96 ; 33.8 96.0
FCB 94 ;33,1 112.0
FCB 91 ;o 32.0 128.0
FCB 88 ;o 30.9 144.0
FCB 77 ;27,1 160.0
FCB 70 ;o 24.6 176.0
FCB 70 ;o 24.6 192.0
FCB 70 ;o 24.6 208.0
; 1800 RPM

; SPK ADV LD VAL
FCB 106 ; 37.3 32.0
FCB 106 ; 37.3 48.0
FCB 105 ; 36.9 64.0
FCB 102 ; 35.9 80.0
FCB 100 ;35,2 96.0
FCB 98 ;o 34.5 112.0
FCB 93 ;o 32.7 128.0
FCB 91 ;o 32.0 144.0
FCB 81 ; 28.5 160.0
FCB 73 ;25,7 176.0
FCB 73 ;25,7 192.0
FCB 73 ;25,7 208.0
; 2000 RPM

; SPK ADV LD VAL
FCB 109 ; 38.3 32.0
FCB 109 ; 38.3 48.0
FCB 108 ; 38.0 64.0
FCB 104 ; 36.6 80.0
FCB 102 ; 35.9 96.0
FCB 99 ; 34.8 112.0
FCB 95 ;o 33.4 128.0



FCB 85 ;o 29.9 160.0
FCB 75 ; 26.4 176.0
FCB 75 ;o 26.4 192.0
FCB 75 ; 26.4 208.0
; 2200 RPM

; SPK ADV LD VAL
FCB 112 ;o 39.4 32.0
FCB 112 ;o 39.4 48. 0
FCB 111 ;o 39.0 64.0
FCB 105 ; 36.9 80.0
FCB 102 ; 35.9 96.0
FCB 102 ; 35.9 112.0
FCB 98 ;. 34.5 128.0
FCB 94 ;33,1 144.0
FCB 88 ;o 30.9 160.0
FCB 78 ;o 27.4 176.0
FCB 78 ;o 27.4 192.0
FCB 78 ;o 27.4 208.0
; 2400 RPM

; SPK ADV LD VAL
FCB 116 ; 40.8 32.0
FCB 116 ; 40.8 48.0
FCB 114 ;o 40.1 64.0
FCB 108 ; 38.0 80.0
FCB 105 ; 36.9 96.0
FCB 102 ; 35.9 112.0
FCB 100 ;35,2 128.0
FCB 97 ;34,1 144.0
FCB 92 ;o 32.3 160.0
FCB 81 ; 28.5 176.0
FCB 81 ; 28.5 192.0
FCB 81 ; 28.5 208.0
; 2800 RPM

; SPK ADV LD VAL
FCB 120 ;o 42,2 32.0
FCB 120 ;o 42,2 48.0
FCB 116 ; 40.8 64.0
FCB 115 ; 40.4 80.0
FCB 108 ; 38.0 96.0
FCB 108 ; 38.0 112.0
FCB 100 ;35,2 128.0
FCB 97 ;34,1 144.0
FCB 94 ;33,1 160.0
FCB 85 ;o 29.9 176.0
FCB 85 ;o 29.9 192.0
FCB 85 ;o 29.9 208.0
; 3200 RPM

; SPK ADV LD VAL
FCB 134 ;o 47,1 32.0
FCB 134 ;o 47,1 48.0
FCB 125 ;44,0 64.0
FCB 122 ;o 42.9 80.0
FCB 108 ; 38.0 96.0
FCB 108 ; 38.0 112.0
FCB 100 ; 35.2 128.0
FCB 97 ;34,1 144.0
FCB 94 ;33,1 160.0



FCB 85 ;o 29.9 176.0

FCB 85 ;o 29.9 192.0
FCB 85 ;o 29.9 208.0
; 3600 RPM

; SPK ADV LD VAL
FCB 134 ;o 47,1 32.0
FCB 134 ;o 47,1 48. 0
FCB 129 ;o 45.4 64.0
FCB 129 ;o 45.4 80.0
FCB 114 ;o 40.1 96.0
FCB 108 ; 38.0 112.0
FCB 101 ; 35.5 128.0
FCB 97 ;34,1 144.0
FCB 94 ;33,1 160.0
FCB 85 ;o 29.9 176.0
FCB 85 ;v 29.9 192.0
FCB 85 ;v 29.9 208.0
; 4000 RPM

; SPK ADV LD VAL
FCB 134 ;o 47,1 32.0
FCB 134 ;o 47,1 48.0
FCB 129 ;o 45.4 64.0
FCB 129 ;o 45.4 80.0
FCB 129 ;o 45.4 96.0
FCB 117 ;411 112.0
FCB 106 ; 37.3 128.0
FCB 97 ;34,1 144.0
FCB 94 ;33,1 160.0
FCB 85 ;o 29.9 176.0
FCB 85 ;o 29.9 192.0
FCB 85 ;o 29.9 208.0
; 4400 RPM

; SPK ADV LD VAL
FCB 134 ;o 47,1 32.0
FCB 134 ;o 47,1 48.0
FCB 129 ; 45.4 64.0
FCB 129 ; 45.4 80.0
FCB 129 ; 45.4 96.0
FCB 117 ;411 112.0
FCB 106 ; 37.3 128.0
FCB 106 ; 37.3 144.0
FCB 94 ;33,1 160.0
FCB 87 ; 30.6 176.0
FCB 87 ; 30.6 192.0
FCB 87 ; 30.6 208.0
; 4800 RPM

; SPK ADV LD VAL
FCB 134 ;o 47,1 32.0
FCB 134 ;o 47,1 48.0
FCB 129 ; 45.4 64.0
FCB 129 ; 45.4 80.0
FCB 129 ; 45.4 96.0
FCB 117 ;411 112.0
FCB 106 ; 37.3 128.0
FCB 106 ; 37.3 144.0
FCB 94 ;33,1 160.0
FCB 92 ;o 32.3 176.0
FCB 92 ;o 32.3 192.0



COOLANT ADVANCE CORRECTI ON vs LQAD VAL vs CQO

D ssassenmby of BUA, blocks = 12
02- 05- 1995, 11:02:07

TBL = (SPK ADV + BIAS) * (256/90 )

ORG $00FD

LCOFD:  FCB 57 20 DEG SA, COOL TBL BI AS

LOOFE: FCB 0 © Ld selector 0
: 4
LOOFF: FCB 32 : Mn cooL val, (-16 O

FCB 32 Mn LD VAL Val ue

FCB 9 COL' S/ ROW

; -16 Deg ¢ COCL

; spk adv LVv8
FCB 81 ; 8.5 32.0
FCB 81 ; 8.5 48.0
FCB 81 ; 8.5 64.0
FCB 81 ; 8.5 80.0
FCB 81 ; 8.5 96.0
FCB 81 ; 8.5 112.0
FCB 81 ; 8.5 128.0
FCB 85 ; 9.9 144.0
FCB 85 ; 9.9 160.0
; -4 Deg ¢ COOL

; spk adv LVv8
FCB 81 ; 8.5 32.0
FCB 81 ; 8.5 48.0
FCB 81 ; 8.5 64.0
FCB 81 ; 8.5 80.0
FCB 81 ; 8.5 96.0
FCB 81 ; 8.5 112.0
FCB 81 ; 8.5 128.0
FCB 85 ; 9.9 144.0
FCB 85 ; 9.9 160.0
; 8 Deg c COCL

; spk adv LVv8
FCB 68 ; 3.9 32.0
FCB 68 ; 3.9 48.0
FCB 68 ; 3.9 64.0
FCB 68 ; 3.9 80.0
FCB 68 ; 3.9 96.0
FCB 68 ; 3.9 112.0
FCB 68 ; 3.9 128.0
FCB 68 ; 3.9 144.0
FCB 68 ; 3.9 160.0



FCB 57 ; 0.0 32.0
FCB 57 ; 0.0 48.0
FCB 57 ; 0.0 64.0
FCB 57 ; 0.0 80.0
FCB 57 ; 0.0 96.0
FCB 57 ; 0.0 112.0
FCB 57 ; 0.0 128.0
FCB 71 ; 5.0 144.0
FCB 71 ; 5.0 160.0
; 32 Deg ¢ COOL

; spk adv LVv8
FCB 57 ; 0.0 32.0
FCB 57 ; 0.0 48.0
FCB 57 ; 0.0 64.0
FCB 57 ; 0.0 80.0
FCB 57 ; 0.0 96.0
FCB 57 ; 0.0 112.0
FCB 57 ; 0.0 128.0
FCB 71 ; 5.0 144.0
FCB 71 ; 5.0 160.0
; 44 Deg ¢ COOL

; spk adv LVv8
FCB 57 ; 0.0 32.0
FCB 57 ; 0.0 48.0
FCB 57 ; 0.0 64.0
FCB 57 ; 0.0 80.0
FCB 57 ; 0.0 96.0
FCB 57 ; 0.0 112.0
FCB 57 ; 0.0 128.0
FCB 71 ; 5.0 144.0
FCB 71 ; 5.0 160.0
; 56 Deg ¢ COOL

; spk adv LVv8
FCB 57 ; 0.0 32.0
FCB 57 ; 0.0 48.0
FCB 57 ; 0.0 64.0
FCB 57 ; 0.0 80.0
FCB 57 ; 0.0 96.0
FCB 57 ; 0.0 112.0
FCB 57 ; 0.0 128.0
FCB 57 ; 0.0 144.0
FCB 57 ; 0.0 160.0
; 68 Deg ¢ COOL

; spk adv LVv8
FCB 57 ; 0.0 32.0
FCB 57 ; 0.0 48.0
FCB 57 ; 0.0 64.0
FCB 57 ; 0.0 80.0
FCB 57 ; 0.0 96.0
FCB 57 ; 0.0 112.0
FCB 57 ; 0.0 128.0
FCB 57 ; 0.0 144.0
FCB 57 ; 0.0 160.0



FCB 57 ; 0.0 32.0
FCB 57 ; 0.0 48.0
FCB 57 ; 0.0 64.0
FCB 57 ; 0.0 80.0
FCB 57 ; 0.0 96.0
FCB 57 ; 0.0 112.0
FCB 57 ; 0.0 128.0
FCB 57 ; 0.0 144.0
FCB 57 ; 0.0 160.0
; 92 Deg ¢ COOL

; spk adv LVv8
FCB 57 ; 0.0 32.0
FCB 57 ; 0.0 48.0
FCB 57 ; 0.0 64.0
FCB 57 ; 0.0 80.0
FCB 57 ; 0.0 96.0
FCB 57 ; 0.0 112.0
FCB 57 ; 0.0 128.0
FCB 57 ; 0.0 144.0
FCB 57 ; 0.0 160.0
; 104 Deg c COCOL

; spk adv LVv8
FCB 57 ; 0.0 32.0
FCB 57 ; 0.0 48.0
FCB 57 ; 0.0 64.0
FCB 57 ; 0.0 80.0
FCB 57 ; 0.0 96.0
FCB 57 ; 0.0 112.0
FCB 57 ; 0.0 128.0
FCB 57 ; 0.0 144.0
FCB 57 ; 0.0 160.0
; 116 Deg ¢ COCOL

; spk adv LVv8
FCB 57 ; 0.0 32.0
FCB 57 ; 0.0 48.0
FCB 57 ; 0.0 64.0
FCB 51 ; -2.1 80.0
FCB 46 ; -3.8 96.0
FCB 40 ; -5.9 112.0
FCB 40 ; -5.9 128.0
FCB 40 ; -5.9 144.0
FCB 40 ; -5.9 160.0

H G-MWAY MODE SPARK CONTROL
ADVANCE vs LD8 LOAD

TYPE 32, BUA

LC16E: FCB 133 ; If Coolant <= 60c, (140f), disable
hi -way node spark

LC16F: FCB 100 If LV8 > 100 di sabl e hi-way node spark



LC170: FCB 254 ; If RPMis less than 6350 RPMt hen
di sabl e hi -way node spark

LC171: FCB 10 Enabl e hi -way node spark if > 10 Sec

H G-VWAY MODE SPARK ADVANCE vs LOAD VALUE

TBL = SA * (256/90)

LC172: FCB 28 ; 10 32
FCB 28 ; 10 48
FCB 28 ; 10 64
FCB 28 ; 10 80
FCB 28 ; 10 96
FCB 23 ; 10 112
FCB 8 ;3 128
FCB O ;0 144

START UP SPARK ADVANCE vs COCLANT TEMP

TBL = SA deg * (256/90)

ORG $017A DEG SPK Deg C COCL
LC17TA FCB 28 10 -40
LC17B FCB 28 10 -28
LC17C FCB 28 10 -16
LC17D FCB 28 10 -4
LCl17E FCB 28 10 8
LC17F FCB 28 10 20

LC181 FCB 28 10 44
LC182 FCB 28 10 56
LC183 FCB 28 10 68
LC184 FCB 28 10 80
LC185 FCB 28 10 92
LC186 FCB 28 10 104
LC187 FCB 28 10 116

LC180 FCB 28 10 32

START UP SPARK ADVANCE DECAY DELAY vs STARTUP COOL

D ssassenby of BUA, LINES = 14
09- 14- 1994, 10:09: 39

Tabl e val ue = | NJECTS
TBL = VAL/LC188

LCl88: FDB 0256 : Milt for tbl,
© (NUM = ARG * 256)



DECAY DLY DEG c S/U COOL

LC18A: 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

START UP SPARK ADVANCE DECAY Tl ME vs STARTUP COOL

TBL = | NDECTS

ORG $0198 ;INJ)'S DEG ¢ S/ U CoOL
LC198: FCB 1 ; -40
FCB 1 ; -28
FCB 1 ; -16
FCB 1 ; -4
FCB 1 ; 8
FCB 1 ; 20
FCB 1 ; 32
FCB 1 ; 44
FCB 1 ; 56
FCB 1 ; 68
FCB 1 ; 80
FCB 1 ; 92
FCB 1 ; 104
FCB 1 ; 116
FCB 0
FCB 0
FCB 0
FCB 0

khkhkkhkhhkhhhhhhhhhdhhhdhhhhdhhdhhdhdrhdhhdrhdrdrdhdrrdrrxdk

* PROM TEST WORD 1 FOR ERR CODE 51
*  Set ERR code 51 if N.E ($55)

Rk I kR AR R R S SR I o S R R R R S

ORG $01AA

LC1IAA: FCB $55 ; EPROM TEST WD 1

; STARTUP SPK ADV DECAY VS STARTUP COOLANT



LC1AB:

LC1B9:

LC1BA:

LC1BB:

LC1BC:

LC1BD:

LC1BE:

LC1C3:

FCB

FCB

FCB

FCB

TBL

114

142

53

1.4 Degrees -40

If filtered RPM 12.5 = > 650 RPM then KNOCK i s on
Tabl e value = Arg * (256/12.5)

If filtered MPH = > 2 than Then enbl e KNOCK

25.3 deg Max al |l owabl e KNOCK Retard when not in WOT
Tabl e value = Arg * (256/45)

| f COOLANT < 66.5C THEN DI SABLE KNOCK
Tabl e value = (Arg+40) * (256/192)

If delta COOL since start up G T. arg ENABLE KNOCK
Tabl e value = Arg * (256/192)

KNOCK ATACK RATE vs RPM

ATTACK RATE I N (Deg/ msec) /0.0225

Deg RPM
0. 158 400
0. 180 1200
0.293 2000
0. 360 3200
0. 360 4800

KNOCK PCT. RECOVERY RATE vs RPM

RECOVERY/ SEC * 256/ 500

Tabl e val ues attack rate in PCT.

PCT RPM
39.0 400
39.0 1200
50.8 2000



MAX KNOCK RETARD WHEN | N WOT vs RPM

. Dissassenby of BUA, LINES = 8
. 09-14-1994, 10: 27: 25

LC1C8 FCB 108 ; 19
LC1C9 FCB 77 ; 14
LC1CA FCB 65 ; 11
LC1CB FCB 77 ; 14 3200
LC1CC FCB 51 ; 9
LC1CD FCB 34 ; 6
LC1CE FCB 34 ; 6
LC1CF FCB 34 ; 6

khkhkkhkhkhhhhhhhhhdhhhdhdhhhdhhdhhdhdrhdhhhdhdrdrdhdrrddrxrdx
* >>> END OF | GNI TI ON TABLES <<<

*
khkhkkhkhhkhhkhhhhhhhhhhdhdhhhdhhhhdhhdrhdhhhhdrhdhdrrdrrxdk

khkhkkhkhkhhhhhhhhhdhhhdhdhhhdhhdhhdhhdrhdhhhdhdrdrdhdrrdrrxdk

* >>>Dl AGNOSTI C PARANS <<

*

* BUA, TYPE 32, (MY86)

* Ceneral Parans.

EE I I I I I I I I b I I I b I I o IR I IR b b I b b I I b I

ORG $01D0

1111 0111, WMask For Mal Funct flg 1
b 0 D sables ERR Recognition

LC1DO: FCB $F7

b 0 = ERR Code 23 MAT Sensor | ow

b 1 =ERR Code 22 TPS | ow

b 2 = ERR Code 21  TPS High

b 3 = ERR Code 16 Not used

b 4 = ERR Code 15 Cool Sensor Low Tenp
b 5 = ERR Code 14 Cool Sensor H Tenp
b 6 = ERR Code 13 Oxy Sensor

b 7 = ERR Code 12 No Ref pul se (Dist)

LC1D1: FCB $CE 1100 1110, Mask for ERR flag 2

b 0 = ERR Code 35 M A

b 1 = ERR Code 34 MAF Sensor | ow
b 2 = ERR Code 33 MAF Sensor hi gh
b 3 = ERR Code 32 ECGR Di ag

b 4 = ERR Code 31

b 5 = ERR Code 26

b 6 = ERR Code 25 MAT Sensor Hi gh
b 7 = ERR Code 24 VSS



LC1D2:

LC1D3:

LC1DA4:

LC1D5:

LC1D6:

LC1D7:

LC1D8:

LC1D9:

LC1DA:

LC1DB:

FCB $FF

FCB

$EO

FCB

FCB

FCB

FCB

FCB

FCB

FCB

FCB

50

10

50

100

120

$00

1111 1111, Mask For ERR flag 3

b 0 = ERR Code 51 Prom Error

b 1 = ERR Code 46 VATS Fai |

b 2 = ERR Code 45 02 Sensor Rich

b 3 = ERR Code 44 02 Sensor Lean

b 4 = ERR Code 43 KNCCK Fai |

b 5 = ERR Code 42 SPK Mbnitor error
b 6 = ERR Code 41 CYL Sel ect error
b 7 = ERR Code 36 Burn of f Di ag.

1110 0000, Mask for ERR flg 4

b 0 = ERR Code 63

b 1 = ERR Code 62

b 2 = ERR Code 61

b 3 = ERR Code 56

b 4 = ERR Code 55 ADU Error

b 5 = ERR Code 54 Fuel punmp Vol t age
b 6 = ERR Code 53 Over vol tage

b 7 = ERR Code 52 M ssing Cal Pack

0000 0000, WMask for ERRflg 5

ERR Code
ERR Code
ERR Code
ERR Code

ERR Code
ERR Code
ERR Code
ERR Code

50, SUCESSI VE PR UP'S W O ERROR

1 Sec ERR funct LOGE NG FI LTER CONSTANT #1
Num + Arg * 10

5 Sec ERR funct LOGGE NG FI LTER CONSTANT #2
Num = Arg * 10

10 Sec ERR funct LOGAE NG FI LTER CONSTANT #3
Num = Arg * 10

12 Sec ERR funct LOGAE NG FI LTER CONSTANT #4
Num = Arg * 10

Ck ENG LAMP BULB TST TI ME

13 Par ans

; Coolant lo limt. >= 70C, (157f)
; CALIB = (deg c - 40) * (256/192)



LC1DC:

LC1DD:

LC1DE

LC1DF:

LC1EL:

LC1ES:

LC1EA:

FCB

FCB

FCB

FCB

FCB

FCB

FDB

60 ; If eng run tine < 30 Sec, disable ERR 13
; CALIB = sec / 2

79 ; If 02 volts <= 350 Mvrdc, ERR 13
; CALIB = vdc * 226

124 ; If 02 volts > 548 Mrdc, ERR 13
; CALIB = vdc * 226

13 ; 5% TPS M n for ERR 13
; CALIB = TPS * 2.56

30 ;15 Sec TPS Mn tinme limt for ERR 13
: CALIB = Sec / 2

ERR # 14 Par ans
>> Cool sensor H <<

227 ; If cool 130c, (266f) < then Disable #14
; CALIB = (deg c +40) * 256/192

ERR # 14/ 15 Par ans
>> Cool sensor H /Lo <<

$01E2

135 ; 6lc, (142f), Cool Tenp for default #14/15
; CALIB = (deg c +40) * (256/192)

0000 ; If Eng run 0 Sec Disable #15

ERR # 15 Par ams
>> Cool sensor Low <<

250 ; |F TPS A/ D <= di sabl e ERR #15
; TBL4 ADCOCL4K

ERR #21 Par ams
>> TPS sensor H <<

$01E6

246 ; IF TPS A/ D > set ERR #21

128 ; If TPS <= 50% di sabl e #21

20 ; 20 Sec's Time req for ERR #21

12 ; If Air Flow >= 12 gnPsec, disable ERR #21

ERR # 21/ 22 Par ans
>> TPS sensor H /Lo <<

48 : Use as default A/D value for
;. TPS if ERR #21



FCB

FCB

FCB

FCB

FCB

FCB

ERR # 22 Par ams

>> TPS sensor

Lo <<

ERR # 23 Par ams

>> MAT sensor

lo <<

If MAT < Enable ERR 23
TBL3, A/ D MAT | NV

12 Sec req for ERR #23

ERR # 23/ 25 Par ans

>> MAT sensor

lo/H <<

if Eng Run time <= 120 SEC
di sabl e ERR #23 & ERR #25

1 VWP H MN TO ENABLE ERR 23/ 25
If ERR #25 Use as Defaul t

for MAT, (Deg O

TBL3, ADVATI NV

ERR # 24 Par ans

>> \/ss Sensor

240

<<

If >3 MPH then disable ERR 24

If <= 1000 RPM D sable ERR #24
TBL1, NTRPM

If RPM > 6000 then disable ERR 24
TBL1, NTRPM

If = 2% TPS then D sabl e ERR 24
CALIB = Arg * 2.56, (1.93%

If LV8 >= 26, Disable ERR 24

2 Sec's TIMER for ERR 24

ERR # 25 Par ams

>> MAT sensor

$01F8

243

120

H <<

If MAT > then Enabl e ERR 25
TBL3, ADMATI NV

12 Sec's req for ERR 25



LC1FB:

LC1FC

LC1FD:

LC1FE:

LC204:

LC205:

LC206:

FCB

FCB

FCB

FCB

FCB

FDB

FCB

FCB

FCB

FCB

FCB

CALIB = Sec's * 10

ERR # 32 Par ams

>> EGR Diag <<
$01FA

94 ;

128 ;

173 ;

133 ;

77 ;

15 ;

2560 ;

If cooL >= 30.5c, (87f), Skip
Strt up ERR #32
CALIB = (deg c + 40) * (256/19)

If LV8 > 128 then Skip #32

If Cool < 89.8c, (194f),

D sabl e ERR #32

CALIB = (deg c + 40) * (256/192)

If ECR DC < 51.9% skip ERR #32
CALIB = EGR DC * 2.56

If TPS > 30% han Skip #32
CALIB = Arg * 2.56

If TPS < 5.8% Skip ERR #32
CALIB = Arg * 2.56

Log ERR #32 if tnr > 2560 CNT' S

Inc ERR #32 tnr this am
every 100 Msec.

ERR # 33 Par ams

>> MAF Sensor

96 ;

H <<

If TPS >= 14.8% set ERR #34
CALIB = Arg * 2.56

If Air Flow <= 45 gns/ sec
di sabl e ERR #33

If > 0.6 Sec, Set code #33
CALIB + Arg * 160

800 Msec ERR 34 Mn tine req.
CALIB = Arg * 10

If RPM > Di sabl e #33
RPM 25

10. 0 VDC PUVP VDC FOR ERR 33 ENABLE

ERR # 34 Par ans

FCB

>> MAF Sensor

Lo <<

6.4 SECS, MN TIME WO SI GNAL,
CALIB = Arg/6.25

IF Analog CTIS * 7 or PP2DLT < 55
Set ERR 34.

ERR #43, 0.2 Sec Mn tine req.

(IF FM DI G MAF)



CALIB + Arg * 10

LC20D: FCB 24 ; If RPM > 600, Ck ERR #34

LC20E: FCB 16 ; I TPS > 6.25% Ck ERR #34
; CALIB = Arg * 2. 56,

LC20F: FCB 0 ; I LVB >= 0, Ck ERR #34

LC210: FCB 130 ; If LV8 <= 130, Ck ERR #34

LC211: FDB 85 ; IF Analog CIS * 7 or

PP2DLT <, enab ERR #34

ERR # 33/ 34 Par ans
>> MAF Sensor Hi /Lo <<

Q= -
7
3
=
(e}
~

LC213: If TPS > 65.2% then use for MAF Def aul t
; CALIB = Arg * 2.56
LC214: FCB 21 : Qrs/sec Scal e factor
; gns/sec/ 1 AC Count
; CALIB = Arg * 256
LC215: FDB 1024 . 4 G/ Sec default air fl ow of fset
; CALIB = Arg * 256
DEFAULT Al R FLOW OFFSET PER PCT TPS VS RPM
; Value = Grs/ Sec * 100 pct, (Ofset)
© TBL = Arg * 100
" ORG $0217
LC217: FCB 8 ;. Tabl e Val ue
© G/ Sec RPM
FCB 30 ©0.30 400
FCB 90 ; 0.90 800
FCB 110 ; 1.10 1200
FCB 135 : 1.35 1600
FCB 150 ; 1.50 2000
FCB 175 : 1.75 2400
FCB 210 ; 2.10 3200
FCB 225 ;. 2.25 4000
FCB 230 ; 2.30 4800
: ERR # 36 Parans
; >> MAF Burn off Diag <<
LCZZ’:L: FCB 3 ; 0.3 Second Dy prior to Burn off
; CAL = Arg * 10
LC222: FCB 6 ; 6 fails req for ERR #36 If HLMair meter
LC223: FCB 95 : 1.90 VDC, Fail B/Otest if HHM A/ D GTI 1.90 VDC

LC224: FCB 20 ; Fail B/Otest if A/D < 400 nvdc



ERR # 41 Par ams

; >> Cyl Sel error <<
LC225:  FCB 0 . Fuel node
;24 = TBI
; 16 = 4 Cyl PFI
;8 =6 Cyl PFI
;0 =8 Cyl PFI
: ERR # 42 Parans
; >> EST nonitor error <<
LC226:  FCB 4 . RPM tbl 1, ntrpm
: TBL1 NTRPM
LC227 FCB 2 ;1 SPK toggled, (PAl1 cnt's)
; >= 2 tines, prior to eng run set ERR #42
LC228 FCB 64 :1048. 6 nsec ERR 42 treshol d,
: ERR # 43 Parans
: >> KNOCK fail <<
LCZZQ FCB 235 : If KNOCK low tinme > 3.67 Sec, Enab ERR #43
; CALIB = Arg * 64
LC22A: FCB 45 ; If ERR 43, then KNOCK retard 7.9 Deg
; CALIB = Deg * 256/45
LC22B: FCB 57 ; Add 10 Deg Sprk Adv for #43 test
; CALIB = Deg * 256/45
LC22C. FCB 173 ; 90C, (194) M N COOL TO ENABLE ERR 43
; CALIB = (Deg C + 40) * 256/192
LC22D: FCB 170 . If LV < 170, D sable ERR 43
: ERR # 44 Parans
: >> 02 Sensor |ean <<
LCZZiE FCB 45 ;I f 02 Sensor >= 0.19v, then disable #44
; CALIB = Arg * 226
LC22F FCB 20 : 20 Seconds to set #44
: ERR # 45 Parans
; >> 02 Sensor rich <<
LCZ3b FCB 158 : If 02 Sensor >= 0.699v, disable ERR #45
; CALIB = Arg * 226
LC231 FCB 50 : 50 Seconds to set ERR
LC232 FCB 5 o If TPS > 1.95% enab ERR #45
; CALIB = Arg * 2.56
LC233 FCB 00 o If TPS < 0% enab ERR #45

CALIB = TPS% * 2.56



; ERR # 54 Parans
; >> Fuel Punp voltage <<
, CALIB = Arg * 10

LC234:  FCB 15 ; 1.5 SEC S M N FOR ERR 54
LC235: FCB 20 ; 2.0 VDC M N PUWP VOLTS FOR ERR #54
LC236: FCB 20 ; 2.0VDC M N PUWP VOLTS FCR ERR 54

LC237: FCB 20 ; 2.0VDC M N | GN VOLTACGE FOR ERR 54

Rk o S R R S S b S R SRR S R S R R R S O

*  >>> EGR QUAI LI FI CATI ONS <<<

*

* BUA, ECM TYPE $32

*

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

CRG $0238

LC238: FCB 5 ; Enable EGR if TPS > 1.95% (If ECR DC <> 0)
; CALIB = Arg * 2.56

LC239: FCB 8 ; Enable EGR if TPS > 3.13% (if EGR DC = 0)
CALIB = Arg * 2.56

LC23A: FCB 30 I f MAT < then disable EGR

EGR Duty CYC vs LV8 & RPM

Tbl Val (DC) = CALIB * (256/100)

LC23B: FCB 32 : Mn Mn Val for RPM
FCB 32 : LVB Mn
FCB 9 : 9 Lines in table
; 800 RPM
FCB 255 : LV 32, DC =99. 6%
FCB 255 : LV 48
FCB 255 ;. LV 64
FCB 255 : LV 80
FCB 255 : LV 96
FCB 255 ; LV 112
FCB 255 ; LV 128
FCB 255 ; LV 144
FCB 255 : LV 160
; 1200 RPM
FCB 255 LV 32
FCB 255 : LV 48
FCB 255 LV 64
FCB 255 LV 80
FCB 255 LV 96
FCB 255 LV 112
FCB 255 LV 128



; 1600 RPM
FCB 255 ; LV 32
FCB 255 ; LV 48
FCB 255 LV 64
FCB 255 ; LV 80
FCB 255 ; LV 96
FCB 255 LV 112
FCB 255 ; LV 128
FCB 255 y LV 144
FCB 255 ; LV 160
; 2000 RPM
FCB 255 ; LV 32
FCB 255 ; LV 48
FCB 255 LV 64
FCB 255 ; LV 80
FCB 255 ; LV 96
FCB 255 y LV 112
FCB 255 ; LV 128
FCB 255 y LV 144
FCB 255 ; LV 160

EGR DUTY CYCLE MULTI PLI ER (0-2) vs COOLANT
Gain vs Cool ant Tenp.

TABLE VAL = Mult * 128

ORG  $0262
: MULT cooL

LC262: FCB 0 0 8
FCB 0 0 20
FCB 0 0 32
FCB 0 ; 0 44
FCB 128 1 56
FCB 128 1 68
FCB 128 1 80

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrdhhdhhdhdhhdhdrhddrdrdrxdxdk

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

* >>>> (Can Purge Paramls <<<<
*

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

ORG $0269
LC269: FCB 80 ; If Eng time > 80 sec then disable CCP

LC26A: FCB 147 ; Disable CCP if Cool < 70.3c, (158.4f)

; cal = (Deg ¢ + 40) * 256/192



LC26B:  FCB 16 - Enable CCP if >= 5 MPH
. CALIB = Arg * (16/5)

LC26C. FCB 10 ;I f TPS > = 3. 9% t hen enabl e CCP
; CALIB = Arg * 2.56

LC26D:. FCB 0 cIf Alr flow > 0 then enabl e CCP

LC26E:  FCB 10 ; If <3.12 MPH Di sabl e CCP

; CALIB = Arg * (16/5)

LC26F: FCB 5 ; If TPS < 1.95% then Di sabl e purge
; CALIB = Arg * 2.56

LC270: FCB 0 ; If Flow > 0 don't disable CCP
; QGrs/ Sec

LC271: FCB 32 ; Filter Coef for CCP D.C

CCP Duty Cycle vs MAF, Grs/ Sec

Tabl e Value = %C * 2. 56

LC272 FCB 8 : 9 Lines in tbl
; oDC AR FLOWN Qrs/ Sec
FCB 16 ; 6 0
FCB 32 ;13 4
FCB 48 ;19 8
FCB 80 31 12
FCB 160 ;63 16
FCB 208 ;81 20
FCB 255 ;100 24
FCB 255 ;100 28
FCB 255 ;100 32

CCP Duty Cycle Gain Vs Load Val ue

Tbl e Val ue = Factor * 128

LC27B  FCB 8 - 9 LINE TBL
: GAI N LD VAL
LC27C FCB 128 1 32
FCB 128 1 64



FCB 128 ;1 128
FCB 128 ;1 160
FCB 128 ;1 192
FCB 128 ;1 224
FCB 128 ;1 256

khkhkhkhhkhhkhhkhdhhhhdhhhhdhhhdhdhhhdhhdhhdhrdhhdhhhdhhdhdrhdrrdrdrxdxdx

khkhkhkhhhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrdhhdhdhhdhhdhdrhdrrdrdrxdxdx

* TRANSM SSI ON CONTROL DATA & PARAM s
* ECM TYPE $32
* 700R4

khkhkkhkhhkhhhhhhhhhdhhhhdhhhdhdhhhdhhdhhdhrdhhdhhhdhhdhdrhdrrdrdrxdxdx

CRG $0284

LC284: FCB 255 ; SPEED FI LTER CCEF, (0.996)
CALIB = ARG * 256

LC285:  FCB 120 . 50C, (122F), COOL TRESH FOR LOCK/ UP SHFT ENAB
. CALIB = (ARG+40) * 256/ 192
LC286:  FCB 41 : 1st GEAR DIRECT NV RATIO
LC287: FCB 35 . 1st GEAR O.D. NV RATIO
LC288:  FCB 30 . M N 4th GEAR NV RATI O
LC289: FCB 35 . MAX 4th GEAR NV RATI O
LC28A:  FCB 8 © 0.8 SEC, 4TH GEAR NV TI MER
. CALIB = ARG * 10, (8/10 SEC)
LC28B:  FCB 255 . LOOK AHEAD 1ST GEAR TPS, (100%
LC28C:.  FCB 0 : UP SHI FT/ LOCK DELAY
. CALIB = ARG * 10, (SEC)
LC28D:  FCB 0 . 1ST GEAR DELAY TI MER
. CALIB = ARG * 10, (SEQ)
LC28E: FCB 3 . HYST FOR 9%aCC
. CALIB = ARG * 2.56
LC28F: FCB 32 . RD SPEED COAST, (32 MPH)
LC290: FCB 8 . LOW MPH COAST TPS = 3. 125%
. CALIB = ARG * 2.56, (TPS %
LC291: FCB 0 . H MPH COAST TPS
. CALIB = ARG * 10, (TPS %
LC292: FCB 255 : KI OK DN PREVENT (SHFTER SW
. CALIB = ARG/ 25, (6375 RPM
LC293: FCB 128 : KI OK DN/ UNLOCK TPS
. CALIB = ARG 25, (3200 RPM
LC294: FCB 128 © KI OK DN/ UNLOCK TPS PREV' NT RPM
. CALIB = ARG 25, (3200 RPM
LC295: FCB 60 . M N VSS, (60 MPH) FOR FORCE UPSHI FT
LC296: FCB 0 . 0 SEC'S, H TO LO GEAR LOCK
. CALIB = ARG * 10, (SEC 9)
LC297: FCB 26 . BIAS TO LOCK ENAB THRESH, (26 MPH)



LC298: FCB 255 - NO PASSBY L/U I F TPS < 99. 6%
* CALIB = ARG * 2.56
LC299: FCB 28 © NO PASS BY L/UIF =< 28 MPH
© PASS BY RPH HYST PAIR
LC29A: FECB 32 - NO PASS BY L/U |F > 800 RPM
LC29B:  FCB 255 © NO PASS BY L/U | F RPM < 6375
© CAL = ARG 25
LC29C  FDB 65535 - 819 SEC DLY PRI OR TO PASSBY/ LOCKUP
© CALIB = ARG * 80
LC29E: FDB 0240  : KEEP TCC LK ED UP FOR PASSBY 30 SEC
 CAL = ARG * 80
© MANUAL - 1ST GEAR DNSHET
© AUTO TRANS - NON 4TH GEAR UNLOCK
95 OF FULL LOAD * 2.56
© 12 ENTR ES
’ ORG $02A0
LC2A0: FCB 14 : 14 MPH, UNLOCK 1ST(MAN), LO GR (AUTO)
: %ULL LD MPH
LC2AL FCB 50 23 12
FCB 72 28 20
FCB 92 35 28
FCB 128 : 50 36
FCB 166 : 65 44
FCB 218 : 85 52
FCB 236 92 60
FCB 255 - 100 68
FCB 255 - 100 76
FCB 255 - 100 84
FCB 255 - 100 92
FCB 255 - 100 100
Manual - 1st gear Up shift
: Auto Trans - Non 4th Gear |ock
: % Of Full Load * 2.56
ORG $02AE
LC2AD:  FCB 15 - UNLOCK AT 15 MPH 1ST MAN & LON GRS MAN

%-ULL LD MPH



LC2AE FCB 51 ; 20 12
FCB 59 ; 23 20
FCB 67 ; 26 28
FCB 87 ; 34 36
FCB 115 ; 45 44
FCB 166 ; 65 52
FCB 210 ; 82 60
FCB 210 ; 82 68
FCB 210 ; 82 76
FCB 210 ; 82 84
FCB 210 ; 82 92
FCB 210 ; 82 100
LC2BA: FCB 14 ; Unlock 14 MPH H gr Auto & Non 1st Man
MANUAL - 1ST GEAR DNSH FT
AUTO TRANS - 4TH GEAR UNLOCK

ORG  $02BB
: %ULL LD VPH
LC2BB: FCB 255  : 100 12
FCB 113 . 44 20
FCB 141 . 55 28
FCB 172 . 67 36
FCB 200 . 78 44
FCB 225 . 88 52
FCB 255 100 60
FCB 255 . 100 68
FCB 255 . 100 76
FCB 255 . 100 84
FCB 255 . 100 92
FCB 255 . 100 100
" MANUAL - 4TH GEAR UP SHIFT
" AUTO TRANS - 4TH GEAR LOCK
© TBLE VAL = PCT FULL LD * (256/100)
’ ORG $02C7
LC2CT: FCB 15  : 15 MPH MN LK H GEAR AUTO & NON 1ST MAN
: %TPS VPH
LC2C8 FCB 00 : 0 12
FCB 77 30 20
FCB 105 . 41 28
FCB 136 . 53 36
FCB 174 . 68 44



FCB 215 ; 84 52

FCB 255 ; 100 60
FCB 255 ; 100 68
FCB 255 ; 100 76
FCB 255 ; 100 84
FCB 255 ; 100 92
FCB 255 ; 100 100

hkhkkkhkhhhkhkhhhhhhhhdhdhdhdhdhdhdddhdhddhdhddhdhddrhdrdrhdrrhdrrdidxx

hkhkkhkhkhhkhkhhhhdhhhhdhdhdhdhdhdhddhdhddhdhdddhdhddhdrdrhdrrdhdrrdidxx
* Check CARS LICGHT TABLE & CALIB' S

*
hkhkkhkhhkhkhkhhhhdhhhhhhhhdhdhdhdddhdhddhdhdddhdhddrhdrdrhdrdrdhdrrdidxx

CORG $02D4

LC2D4: FCB 120 ; 50C, (122F) COOL TEMP FOR ENG LI TE ENABLE
; CALIB = (TEMP C + 40) * (256/192)

LC2D5:  FCB 40 : 40 MPH LIMT FOR LI TE ENAB

LC2D6: FCB 00 : 0% TPS MN LIMT FOR LITE

LC2D7: FCB 00 : 0 LV8 MN FOR LITE ON

2 line tbl
LC2D8: FCB 56 : 1400 RPM 25 Thres for lite
LC2D9: FCB 208 ;: 5200 RPM 25, force lite on

SH FT Lite on Table, TPS VS RPM

% TPS * (256/ 100)

EQU $02DA
: Y%TPS RPM

LC2DA’ 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

2 line tbl

LC2E1: FCB 52 - Lite off, 625 RPM 25
LC2E2:  FCB 204 . Force lite OFf, 5100 RPM 25

SH FT Lite Of Table, %PS vs RPM

Table Val = % TPS * (256/100)

EQU $02E3



7 800
20 1600
48 2400
77 3200
77 4000

100 4800
100 5600

E Lite on delay Milt
CALIB = Arg

. CALIB = Arg
SEC S %IPS
. 30 0.0
. 30 12.5
. 30 25.0
. 30 37.5
. 30 50. 0

khkhkhkhhhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdhhdhrdhhdhhhdhdhhdhdrhddrdrdrxdxdk

khkhkhkhhkhhkhhhhhhhdhhhhdhhhdhdhhhdhdhhdhhdhhdhhhdhhdhdrhdddrdrdrrddrx

>>> Cool i ng Fan Tabl es & Parans <<<

*
*
*

LC2FO

LC2F1:

LC2F2:

LC2F3:

LC2F4:

TYPE $32 ECM

khkkkhkhhkhhkhhhhhhhhhhhdhhhdhdhhdhddhhdhhdhhdhdhhdrdhdhdrhddrdrdrrddrx

: FCB
FCB

FCB

FAN
Cal

e

CB

35

11

75

ON 107c

Fan DDC. = if MPH > 35 & A/C Press Hi
Use /C If > 11 MPH

15 Sec, Mn Fan On Tine
Cal = Arg * 5

Fan 99.6% D.C. If AAC Pres » & WMPH <
Cal = Arg * 2.56

(deg ¢ + 40) * (256/192)

197

Fan D. C bl

= thl if Cool >= 107c, (226f)
& A/ C on & FAN OFF



; FAN 2 OFF, 105c

LC2F5:  FCB 193 . Fan D.C. = tbl if Cool >= 104.7c, (220.5f)
. & AAC on & FAN on
© FAN 2 ON. 115c
© Cal = (deg c + 40) * (256/192)
LC2F6: ECB 207 ; Fan D.C. = tbl if Cool >= 115.2¢c, (239.5f)
. & AVC off & FAN of f
© FAN 1 OFF 110c
LC2F7: ECB 200 . Fan D.C. = tbl if Cool >= 110c, (230f)
. A/C off & FAN on
. cal = (Arg + 40) * 256/192, (Deg C)
Fan Duty Cycle D.C vs Coolant Tenp
© Tbl Val = 9D.C. * (256/100)
LC2F8:  FCB 255  :100% DC, 80 Deg C
FCB 255 92
FCB 255 104
FCB 255 116
FCB 255 128
FCB 255 140
FCB 255 152 C

Rk b Ik R R R R SR S S R R S R R SR
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* >>> Air Injection Managnent Tables & Paranml s <<<
*

EE R S S I S b S I S kR I S S R S S S S

LC2FF:  FCB 00 ; Max Air to ports if in Pwm Enrich
; If In WOT >= then divert Air, (Sec)

LC300: FCB 10 Dvert if If RPM Cont > > 10 SEC
; Cal = Arg * 10, (1 Sec)
LC301: FCB 170 If Filtered 02 > 0.752 vdc for
;. Then divert
; Cal = Arg * 226
LC302: FCB 56 ; If Filtered 02 0.247 vdc & in closed | oop
> Then divert
Cal = Arg * 226
LC303: FDB 200 20 sec Rich or Lean o2 Divert tiner
Cal = Arg * 10
LC305: FCB 160 Divert if cont > 4000 RPM & tinme >
LC306: FCB 10 Enable air to conv If > 1 SEC since

|l ast neg delta LV8 > is <

LC307: FCB 25
LC308: FCB 100
LC309: FCB 60

If LV8 < 25 then D vert
If LV8 > 100 & MPH > D vert Ar
If >60 MPH & LV8 > then divert



LC30A:

LC30B:

LC30C:

LC30D:

LC30E:

LC30F:

LC310:

LC312:

LC314:

LC315:

LC31D:

FCB

FCB

FCB

64

73

254

Enabl e air to conv if in open Ip
& 100 Msec Drop in LV8 < 64

If Cool < 14c, (58.5f) then divert
Cal = (Arg + 40) * 256/192

If in Open Lp => 25.4 Sec after
closed |l oop then Divert

Cal = Arg

* 10

R Ik R R R O SR S I IR S S I R

>>> Delta TPS Accel
Tabl es & parans

0. 125, Trans TPS filter coef.
Cal = Arg * 256

FCB

FDB

10

0111

0364

Enrichnent <<<

3.9%Mn Dff TPS for Pw Enri chnent
Cal = Arg * 2.56

0 Async Accel Enrich if Neg Diff TPS > 3. 9%
Cal = nmsec * 2.56

1.69 nmsec M n Async Pul se Wdth
Cal = nmsec * 65.536

5.5 nsec Max Async Pul se Wdth
Cal = msec * 65.536, (5.55 Msec)

Cal of Injects in fuel limting



FCB 12 ;12 80
FCB 12 ;12 104
FCB 12 ;12 128
FCB 12 ;12 152

Async Factor vs COOLANT
8 LINE TBL, BUA TYCE $32 ECM

LC327: FCB 8 : NUM OF ENTRIES | N TABLE
© MULT Deg C
FCB 128 . 1.00, - 40
FCB 128 . 1.00 -16
FCB 128 . 1.00 8
FCB 128 . 1.00 32
FCB 128 . 1.00 56
FCB 96 . 0.75 80
FCB 64 . 0.50 104
FCB 64 . 0.50 128
FCB 64 . 0.50 152 C

FUEL Limting Factor vs Cool ant

Bits 0 - 3 Are after Next Inject
Bits 4 - 7 Trigger To Next inject

LC331: FCB 217 ;217 -40 Deg C
FCB 217 ;217 -16
FCB 217 ;217 8
FCB 217 ;217 32
FCB 217 ;217 56
FCB 169 ;169 80
FCB 169 ;169 104
FCB 169 ;169 128 C

: D fferental Accel Enrichnent
; Tabl es & paranis

LC339: FCB 1 ; Loops between Filtering of Ld Vals, (sec)
LC33A: FCB 32 ; Transient Ld Val Filter coef, (0.125)
LC33B: FCB 128 ; Init Ld Val Filter constant

LC33C. FCB 20 ; Mn Delta LV8 for Acel enrich

LV8 AE FACTOR vs DELTA LV8

TBL = Mult * 128

DELTA LV8 ABOVE M Nl MUM (LC33Q)

LC33D: FCB 4 : Numof lines in table -1



; MULT Diff Id VAL
FCB 32 ; 0.25 0
FCB 32 ; 0.25 64
FCB 40 ; 0.31 128
FCB 52 ; 0.40 192
FCB 52 ; 0.40 256

Tbhl Value = Mult * 128

LC343: FCB 8 : Numof lines in table -1
; MULT COOL Deg C
FCB 45 : 0.35 -40 Deg C

FCB 45 : 0.35 -16

FCB 45 : 0.35 8

FCB 45 : 0.35 32

FCB 19 ; 0.14 56

FCB 6 ; 0.04 80

FCB 0 ;0,00 104

FCB 0 ; 0.00 128

FCB 0 ;0,00 152

ACCEL ENRI CH DECAY FACTCR VS COOLANT TEMP

TBL VAL = %CHG * (256/ 100)

; TABLE VALUE + DI FF LD VAL PCT' AGE PER | NJECT

LC34D:. FCB 8 : Numof lines in table -1
; UCHG COOL Deg C
FCB 64 ;25 -40 Deg C
FCB 64 ;25 -16
FCB 44 ;17 8
FCB 44 ;17 32
FCB 64 ;25 56
FCB 102 ;40 80
FCB 128 ;50 104
FCB 153 ;60 128
FCB 153 ;60 152
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* >>> Cranking Tabl es & Param s <<<
*
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LC357: FDB $0000 ; DRP VAL If Crank RPM < then use this

LC359: FCB 128 ; Crank RPM Coef, (0.5)
; CALIB = Arg * 256

LC35A: FCB 0 ; |F FF CNTR > 0 & enr running then
; skip crank fuel |ogic

CRANK FUEL MULTI PLI ER vs RPM

TBL = Mult * 256

ORG  $035B
; MULT RPM
LC35B: FCB 0 ;0 0
FCB 0 ;0 50
FCB 0 ;0 100
FCB 0 ;0 150
FCB 0 ;0 200
FCB 0 ;0 250
FCB 0 ;0 300
FCB 0 ;0 350
FCB 0 ;0 400
FCB 0 ;0 450
FCB 0 ;0 500
FCB 0 ;0 550
FCB 0 ;0 600
FCB 0 ;0 650
FCB 0 ;0 700
FCB 0 ;0 750
FCB 0 ;0 800

CRANK FUEL vs COCLANT Tenp.

Tabl e = Msec * (65.536 * 256) / LC36C

LC36C. FDB 6554 : Scale Factor for Max Gk P. W
; MSEC PW COOL Deg c

LC36E FCB 230 : 89.8 -40

FCB 205 : 80.0 -28

FCB 77 ; 30.1 -16

FCB 51 ; 19.9 -4

FCB 33 ;12,9 8

FCB 23 ;8.9 20

FCB 20 ;. 7.8 32

FCB 19 7.4 44

FCB 18 . 7.0 56

FCB 17 . 6.6 68



FCB 14 ; 5.5 80
FCB 12 ;4.7 92
FCB 16 ;6.3 104
FCB 20 ;7.8 115
LC37C. FDB 0032 ; 32 Sec Mn eng run tinme to reset
FCB 197 ; Mn TPS 76.9%Ilimt to reset pls ctr
CRANK FUEL PW MULT vs DRP's
Thl = Mult * 256
ORG  $037F
MULT DRP' S
FCB 255 ;1 0
FCB 255 ;1 8
FCB 255 ;1 16
FCB 255 ;1 24
FCB 255 ;1 32
FCB 255 ;1 40
FCB 255 ;1 48
FCB 255 ;1 56
FCB 255 ;1 64
FCB 255 ;1 72
FCB 255 ;1 80
FCB 255 ;1 88
FCB 255 ;1 96
FCB 255 ;1 104
FCB 255 ;1 112
FCB 255 ;1 120
FCB 255 ;1 128
Crank Fuel PWMilt vs TPS %
Table = Mult * 64
FCB 8 ;Numof lines in table -1
MULT %IPS
FCB 64 ; 1.000 0.0
FCB 81 ; 1.265 12.5
FCB 81 ; 1.265 25.0
FCB 89 ; 1.390 37.5
FCB 97 ; 1.515 50.0
FCB 106 ; 1.656 62.5
FCB 115 ; 1.796 75.0
FCB 0 ; 0.000 87.5 Un-fl ood
FCB 0 ; 0.000 100
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>>> Fuel /Air Tables & Parans <<<

*
*

khkhkkhkhhkhhhhkhdhhhhdhhhhdhhhdhhhhdhhdhhdhhhhdhhhdhhdhdrhdrrdrdrxxdx

LC39A:

LC39B:

LC39C:

LC39D:

LC39E:

LC39F:

LC3AO0:

LC3A1:

LC3A3:

LC3A5:

LC3AG6:

LC3A8:

LC3A9:

FCB 112
FCB 35
FCB 1
FCB 16

Throt H - Throt Lo

13. 7% M n TPS Throttl e Posit
CALIB = Arg * 2.56
Filt coef Low TPS, (0.0039)

Cool Tenp Coef, (0.0625)
CALIB = Arg * 256

khkkhkkhkhkkhkkhhkhkhkhhkhkhhhkkh*k

* 02 SENSOR PARAMS

khkkkhkhkhkkhkhhkhkhhhkhkhhkk*k

FCB 240
FCB 5
FCB 102
Fuel
FDB 0111
FDB 0111
FCB 255
FDB 0098
FCB 254
FDB 103

02 Sens 12.5 Msec COEF, (0.9375)
CALIB = Arg * 256

02 Sens 100 Msec coef, (0.0195)
CALIB = Arg * 256

12.5 nsec o2 Filter init val
VWHEN ENG NOT RUNNI NG (0. 398 VDC)
CALIB = Arg * 256

Qut put Param s

1. 693 nsec M n Base PW
CALIB = Arg * 65.536

1. 693 nsec Default Pul se Wdth
CALIB = Arg * 65.536

SHUT OFF ALL FUEL if > 255 MPH
CALIB = Arg = Tabl e

SHUT OFF ALL FUEL | F => RPM
& MPH =>

CALIB = Arg 65536 * 120/ (Arg * Num Oyl)
ENAB FUEL | F < 254 MPH

ENAB FUEL | F RPM <
CALIB = Arg $FFFF * 120/ Arg * Num Oyl

Inj Ofset Vs Batt Volts
Measured At Punp

TBL = Msec * 32.768 Msec

ORG  $03AB
FCB 21
FCB 21

Msec ADDER BAT VDC
; 6.90 0.0
; 6.90 1.6
; 6.90 3.2



FCB 227
FCB 95
FCB 59
FCB 41
FCB 30
FCB 21
FCB 16
FCB 11
FCB 10
FCB 8
FCB 7
FCB 6
FCB 5

Inj Ofset for

Smal

2.89 4.8
2.89 6.4
1.20 8.0
9.6
11.2
12.8
0. 336 14. 4
16.0
17.6
19.2
20. 8
0. 152 22.4
24.0
25.5 VDC
PWs vs Base PW
0. 198 nsec 0. 488 nsec
0. 153 0.732
0.122 0. 976
0. 076 1.220
0. 046 1. 460
0. 015 1.780
0. 000 2.197
0. 000 2. 440
0. 000 2.685
0. 000 2.929
0. 000 3.170
0. 000 3.410
0. 000 3. 660
0. 000 3. 900

hkhkhkkhkhhkhhhhhdhhhhdhhhhdhhhdhdhhhdhhdhhdhrdhhdhhdhdhhdhdrhddrdrdrrdxdk

>>> (pen Loop Fuel Tables & Param s <<<

*
*
*

LC3CB

LC3CD:

ORG $S3CB

Rk S S R R R S o b S R R R S R b S R R R b

FDB

FDB

0445

0735

Stoch Ratio
CALIB = 6553.6/ Arg, (14.727:1)

Table LU Multiplier
65536/ (7235) * 5)

I NJ FLOW RATE
23#/ HR | NJECTCORS

LC3CF:

LC3D1:

Double Fire #/h
Single Fire #/h

FDB

FDB

0882

10158. 8/ cal va
20317. 6/ cal va

Double Fire Prod of Inj Flowrate
cal = Sec/gm* (256 * 5)

0. 344/ sec/ g,
(1/0. 344/ sec/ g)

= 2.902 g/sec
2.902 g/sec * 3.6 =

10. 448 kg/ hr,

Single Fire Prod of Inj Flowrate
cal = Sec/gm* (256 * 10)

(23#)



PCT CHG TO AFR LD VAL

LC3D3 FCB O ; 0.0

LC3D4 FCB O ; 0.0 16
LC3D5 FCB O ; 0.0 32
LC3D6 FCB O ; 0.0 48
LC3D7 FCB O ; 0.0 64
LC3D8 FCB 3 ; 1.2 80
LC3D9 FCB 8 ; 3.1 96
LC3DA FCB 8 ; 3.1 112
LC3DB FCB 13 ; 5.1 128
LC3DC FCB 18 ; 7.0 144
LC3DD FCB 23 ; 9.0 160
LC3DE FCB 23 ; 9.0 176
LC3DF FCB 23 ; 9.0 192
LC3EO FCB 23 ; 9.0 208
LC3E1 FCB 23 ; 9.0 224
LC3E2 FCB 23 ; 9.0 240
LC3E3 FCB 23 ; 9.0 256

PCT CHG Deg ¢ COCL
LC3E4 FCB 235 ; 91.8 -40.0
LC3E5 FCB 215 ; 84.0 -28.0
LC3E6 FCB 194 ; 75. 8 -16.0
LC3E7 FCB 171 ; 66. 8 -4.0
LC3E8 FCB 115 ; 44.9 .0
LC3E9 FCB 36 ; 14. 1 20.0
LC3EA FCB 36 ; 14. 1 32.0
LC3EB FCB 36 ; 14. 1 44.0
LC3EC FCB 36 ; 14. 1 56.0
LC3ED FCB 26 ; 10. 2 68.0
LC3EE FCB 26 ; 10. 2 80.0

; 0.344/sec/g, 2.902 g/sec * 3.6

OPEN LOOP A/F Pct Chg vs LD VALUE
TYPE $32 ECM My 86

D ssassenmby of BUA LINES = 17
09- 23-1994, 09: 32: 07

TBL = 2.56 * PCT CHG TO AFR

START UP ENRI CH vs COOL

D ssassenby of BUA, LINES = 14
09- 23-1994, 09: 26:54

TBL = 2.56 * PCT CHG

10. 448 kg/ hr,

(23#)



LC3EF FCB 26 ; 10. 2 92.0
LC3FO FCB 26 ; 10. 2 104.0
LC3F1 FCB 26 ; 10. 2 116.0

LC3F2: FDB 512 :Scale factor for Table, (2)

LC3F4: FCB 175 ; - 40,
FCB 158 ; -28
FCB 140 ; -16
FCB 140 ; - 4
FCB 140 ; 8
FCB 127 ; 20
FCB 120 ; 32
FCB 100 ; 44
FCB 80 ; 56
FCB 73 ; 68
FCB 67 ; 80
FCB 67 ; 92
FCB 67 ; 104
FCB 67 ; 116

Start up Enrichment Decay Rep Rate Vs Start
up Cool ant Tenp

Thl Val = Num of Injects

LC402: FCB 23 ; -40 Deg C
FCB 23 ; -28. Injects
FCB 23 ; -16
FCB 23 ; -4
FCB 23 ; 8
FCB 21 ; 20
FCB 20 ; 32
FCB 16 ; 44
FCB 13 ; 56
FCB 12 ; 68
FCB 11 ; 80
FCB 11 ; 92
FCB 11 ; 104
FCB 11 ; 116

L4410 FCB 252 ; -40
FCB 252 ;o -28
FCB 252 ;o -16
FCB 252 ; -4
FCB 252 ; 8
FCB 252 ; 20



FCB 151 ; 56
FCB 151 ; 68
FCB 151 ; 80
FCB 151 ; 92
FCB 151 ;104
FCB 151 ;116

. Dissassenby of BUA, LINES = 14
. 09-23-1994, 09: 36: 15

TBL = 2.56 * %CHG TO AFR + BI AS
ORG $041E
LCA1E: FCB 221 ; Open Lp AFR Bias to Set up Lean Lnt

© AFR = 20:1 EXAMPLE
' 14.7 * 256 = 189

LALF FCB 89 ; 34.8 -40.0
LC420 FCB 68 ; 26.6 -28.0
L&AA21 FCB 64 ; 25.0 -16.0
LCA22 FCB 53 ; 20. 7 -4.0
LCA23 FCB 49 ; 19.1 8.0
LCA24 FCB 35 ; 13. 7 20.0
LCA25 FCB 25 ; 9.8 32.0
LCA26 FCB 25 ; 9.8 44.0
LCA27 FCB 25 ; 9.8 56.0
LCA28 FCB 25 ; 9.8 68.0
LC4A29 FCB 25 ; 9.8 80.0
LCA2A FCB 25 ; 9.8 92.0
LCA2B FCB 25 ; 9.8 104.0
L&A2C FCB 25 ; 9.8 116.0

D ssassenmby of BUA. BI N
Base fuel injection PWs vs LQOAD

07-22-1989 12:28: 30
BPINJ/5 =89 * INJ BC* LV8 / ( 1024 * LV SCALAR

TBL = Msec * (65536/5)
TBL = 13.1072 * PW Msec

LC42D: FCB 0 : Row m n, RPM
FCB 0 : Mn LV8 Val ue
FCB 17 : Num ROWE/ BLK



FCB O ; 0.0 LD =0
FCB 8 ; 0.6 LD = 16
FCB 15 ;1.1 LD = 32
FCB 23 ; 1.8 LD = 48
FCB 31 ;2.4 LD = 64
FCB 38 ;2.9 LD = 80
FCB 46 ; 3.5 LD = 96
FCB 54 ;4.1 LD = 112
FCB 61 ;4.7 LD = 128
FCB 69 ; 5.3 LD = 144
FCB 77 ; 5.9 LD = 160
FCB 84 ; 6.4 LD = 176
FCB 92 ; 7.0 LD = 192
FCB 100 ; 7.6 LD = 208
FCB 107 ; 8.2 LD = 224
FCB 115 ; 8.8 LD = 240
FCB 123 ;9.4 LD = 256
; 400 RPM Msec LCGAD

FCB O ; 0.0 LD =0
FCB 8 ; 0.6 LD = 16
FCB 15 ;1.1 LD = 32
FCB 23 ; 1.8 LD = 48
FCB 31 ;2.4 LD = 64
FCB 38 ;2.9 LD = 80
FCB 46 ; 3.5 LD = 96
FCB 54 ;4.1 LD = 112
FCB 61 ;4.7 LD = 128
FCB 69 ; 5.3 LD = 144
FCB 77 ; 5.9 LD = 160
FCB 84 ; 6.4 LD = 176
FCB 92 ; 7.0 LD = 192
FCB 100 ; 7.6 LD = 208
FCB 107 ; 8.2 LD = 224
FCB 115 ; 8.8 LD = 240
FCB 123 ;9.4 LD = 256
; 800 RPM Msec LCAD

FCB O ; 0.0 LD =0
FCB 8 ; 0.6 LD = 16
FCB 15 ;1.1 LD = 32
FCB 23 ; 1.8 LD = 48
FCB 31 ;2.4 LD = 64
FCB 38 ;2.9 LD = 80
FCB 46 ; 3.5 LD = 96
FCB 54 ;4.1 LD = 112
FCB 61 ;4.7 LD = 128
FCB 69 ; 5.3 LD = 144
FCB 77 ; 5.9 LD = 160
FCB 84 ; 6.4 LD = 176
FCB 92 ; 7.0 LD = 192
FCB 100 ; 7.6 LD = 208
FCB 107 ; 8.2 LD = 224
FCB 115 ; 8.8 LD = 240
FCB 123 ;9.4 LD = 256
; 1200 RPM Msec LCAD

FCB O ; 0.0 LD =0
FCB 8 ; 0.6 LD = 16
FCB 15 ;1.1 LD = 32
FCB 23 ; 1.8 LD = 48
FCB 31 ;2.4 LD = 64
FCB 38 ;2.9 LD = 80



FCB 46 ; 3.5 LD = 96
FCB 54 ;4.1 LD = 112
FCB 61 ;4.7 LD = 128
FCB 69 ; 5.3 LD = 144
FCB 77 ; 5.9 LD = 160
FCB 84 ; 6.4 LD = 176
FCB 92 ; 7.0 LD = 192
FCB 100 ; 7.6 LD = 208
FCB 107 ; 8.2 LD = 224
FCB 115 ; 8.8 LD = 240
FCB 123 ;9.4 LD = 256
; 1600 RPM Msec LCAD

FCB O ; 0.0 LD =0
FCB 8 ; 0.6 LD = 16
FCB 15 ;1.1 LD = 32
FCB 23 ; 1.8 LD = 48
FCB 31 ;2.4 LD = 64
FCB 38 ;2.9 LD = 80
FCB 46 ; 3.5 LD = 96
FCB 54 ;4.1 LD = 112
FCB 61 ;4.7 LD = 128
FCB 69 ; 5.3 LD = 144
FCB 77 ; 5.9 LD = 160
FCB 84 ; 6.4 LD = 176
FCB 92 ; 7.0 LD = 192
FCB 100 ; 7.6 LD = 208
FCB 107 ; 8.2 LD = 224
FCB 115 ; 8.8 LD = 240
FCB 123 ;9.4 LD = 256
; 2000 RPM Msec LCAD

FCB O ; 0.0 LD =0
FCB 8 ; 0.6 LD = 16
FCB 15 ;1.1 LD = 32
FCB 23 ; 1.8 LD = 48
FCB 31 ;2.4 LD = 64
FCB 38 ;2.9 LD = 80
FCB 46 ; 3.5 LD = 96
FCB 54 ;4.1 LD = 112
FCB 61 ;4.7 LD = 128
FCB 69 ; 5.3 LD = 144
FCB 77 ; 5.9 LD = 160
FCB 84 ; 6.4 LD = 176
FCB 92 ; 7.0 LD = 192
FCB 100 ; 7.6 LD = 208
FCB 107 ; 8.2 LD = 224
FCB 115 ; 8.8 LD = 240
FCB 123 ;9.4 LD = 256
; 2400 RPM Msec LCAD

FCB O ; 0.0 LD =0
FCB 8 ; 0.6 LD = 16
FCB 15 ;1.1 LD = 32
FCB 23 ; 1.8 LD = 48
FCB 31 ;2.4 LD = 64
FCB 38 ;2.9 LD = 80
FCB 46 ; 3.5 LD = 96
FCB 54 ;4.1 LD = 112
FCB 61 ;4.7 LD = 128
FCB 69 ; 5.3 LD = 144
FCB 77 ; 5.9 LD = 160
FCB 84 ; 6.4 LD = 176



FCB 92 ; 7.0 LD = 192
FCB 100 ; 7.6 LD = 208
FCB 107 ; 8.2 LD = 224
FCB 115 ; 8.8 LD = 240
FCB 123 ;9.4 LD = 256
; 2800 RPM Msec LCAD

FCB O ; 0.0 LD =0
FCB 8 ; 0.6 LD = 16
FCB 15 ;1.1 LD = 32
FCB 23 ; 1.8 LD = 48
FCB 31 ;2.4 LD = 64
FCB 38 ;2.9 LD = 80
FCB 46 ; 3.5 LD = 96
FCB 54 ;4.1 LD = 112
FCB 61 ;4.7 LD = 128
FCB 69 ; 5.3 LD = 144
FCB 77 ; 5.9 LD = 160
FCB 84 ; 6.4 LD = 176
FCB 92 ; 7.0 LD = 192
FCB 100 ; 7.6 LD = 208
FCB 107 ; 8.2 LD = 224
FCB 115 ; 8.8 LD = 240
FCB 123 ;9.4 LD = 256
; 3200 RPM Msec LCAD

FCB O ; 0.0 LD =0
FCB 8 ; 0.6 LD = 16
FCB 15 ;1.1 LD = 32
FCB 23 ; 1.8 LD = 48
FCB 31 ;2.4 LD = 64
FCB 38 ;2.9 LD = 80
FCB 46 ; 3.5 LD = 96
FCB 54 ;4.1 LD = 112
FCB 61 ;4.7 LD = 128
FCB 69 ; 5.3 LD = 144
FCB 77 ; 5.9 LD = 160
FCB 84 ; 6.4 LD = 176
FCB 92 ; 7.0 LD = 192
FCB 100 ; 7.6 LD = 208
FCB 107 ; 8.2 LD = 224
FCB 115 ; 8.8 LD = 240
FCB 123 ;9.4 LD = 256
; 3600 RPM Msec LCAD

FCB O ; 0.0 LD =0
FCB 8 ; 0.6 LD = 16
FCB 15 ;1.1 LD = 32
FCB 23 ; 1.8 LD = 48
FCB 31 ;2.4 LD = 64
FCB 38 ;2.9 LD = 80
FCB 46 ; 3.5 LD = 96
FCB 54 ;4.1 LD = 112
FCB 61 ;4.7 LD = 128
FCB 69 ; 5.3 LD = 144
FCB 77 ; 5.9 LD = 160
FCB 84 ; 6.4 LD = 176
FCB 92 ; 7.0 LD = 192
FCB 100 ; 7.6 LD = 208
FCB 107 ; 8.2 LD = 224
FCB 115 ; 8.8 LD = 240
FCB 123 ;9.4 LD = 256



; 4000 RPM Msec. LCAD

FCB O ; 0.0 LD =0
FCB 8 ; 0.6 LD = 16
FCB 15 ;1.1 LD = 32
FCB 23 ; 1.8 LD = 48
FCB 31 ;2.4 LD = 64
FCB 38 ;2.9 LD = 80
FCB 46 ; 3.5 LD = 96
FCB 54 ;4.1 LD = 112
FCB 61 ;4.7 LD = 128
FCB 69 ; 5.3 LD = 144
FCB 77 ; 5.9 LD = 160
FCB 84 ; 6.4 LD = 176
FCB 92 ; 7.0 LD = 192
FCB 100 ; 7.6 LD = 208
FCB 107 ; 8.2 LD = 224
FCB 115 ; 8.8 LD = 240
FCB 123 ;9.4 LD = 256
; 4400 RPM Msec LCAD

FCB O ; 0.0 LD =0
FCB 8 ; 0.6 LD = 16
FCB 15 ;1.1 LD = 32
FCB 23 ; 1.8 LD = 48
FCB 31 ;2.4 LD = 64
FCB 38 ;2.9 LD = 80
FCB 46 ; 3.5 LD = 96
FCB 54 ;4.1 LD = 112
FCB 61 ;4.7 LD = 128
FCB 69 ; 5.3 LD = 144
FCB 77 ; 5.9 LD = 160
FCB 84 ; 6.4 LD = 176
FCB 92 ; 7.0 LD = 192
FCB 100 ; 7.6 LD = 208
FCB 107 ; 8.2 LD = 224
FCB 115 ; 8.8 LD = 240
FCB 123 ;9.4 LD = 256
; 4800 RPM Msec LCAD

FCB O ; 0.0 LD =0
FCB 8 ; 0.6 LD = 16
FCB 15 ;1.1 LD = 32
FCB 23 ; 1.8 LD = 48
FCB 31 ;2.4 LD = 64
FCB 38 ;2.9 LD = 80
FCB 46 ; 3.5 LD = 96
FCB 54 ;4.1 LD = 112
FCB 61 ;4.7 LD = 128
FCB 69 ; 5.3 LD = 144
FCB 77 ; 5.9 LD = 160
FCB 84 ; 6.4 LD = 176
FCB 92 ; 7.0 LD = 192
FCB 100 ; 7.6 LD = 208
FCB 107 ; 8.2 LD = 224
FCB 115 ; 8.8 LD = 240
FCB 123 ;9.4 LD = 256
; 5200 RPM Msec LCAD

FCB O ; 0.0 LD =0
FCB 8 ; 0.6 LD = 16
FCB 15 ;1.1 LD = 32
FCB 23 ; 1.8 LD = 48



FCB 31 ;2.4 LD = 64
FCB 38 ;2.9 LD = 80
FCB 46 ; 3.5 LD = 96
FCB 54 ;4.1 LD = 112
FCB 61 ;4.7 LD = 128
FCB 69 ; 5.3 LD = 144
FCB 77 ; 5.9 LD = 160
FCB 84 ; 6.4 LD = 176
FCB 92 ; 7.0 LD = 192
FCB 100 ; 7.6 LD = 208
FCB 107 ; 8.2 LD = 224
FCB 115 ; 8.8 LD = 240
FCB 123 ;9.4 LD = 256
; 5600 RPM Msec LCAD

FCB O ; 0.0 LD =0
FCB 8 ; 0.6 LD = 16
FCB 15 ;1.1 LD = 32
FCB 23 ; 1.8 LD = 48
FCB 31 ;2.4 LD = 64
FCB 38 ;2.9 LD = 80
FCB 46 ; 3.5 LD = 96
FCB 54 ;4.1 LD = 112
FCB 61 ;4.7 LD = 128
FCB 69 ; 5.3 LD = 144
FCB 77 ; 5.9 LD = 160
FCB 84 ; 6.4 LD = 176
FCB 92 ; 7.0 LD = 192
FCB 100 ; 7.6 LD = 208
FCB 107 ; 8.2 LD = 224
FCB 115 ; 8.8 LD = 240
FCB 123 ;9.4 LD = 256
; 6000 RPM Msec LCAD

FCB O ; 0.0 LD =0
FCB 8 ; 0.6 LD = 16
FCB 15 ;1.1 LD = 32
FCB 23 ; 1.8 LD = 48
FCB 31 ;2.4 LD = 64
FCB 38 ;2.9 LD = 80
FCB 46 ; 3.5 LD = 96
FCB 54 ;4.1 LD = 112
FCB 61 ;4.7 LD = 128
FCB 69 ; 5.3 LD = 144
FCB 77 ; 5.9 LD = 160
FCB 84 ; 6.4 LD = 176
FCB 92 ; 7.0 LD = 192
FCB 100 ; 7.6 LD = 208
FCB 107 ; 8.2 LD = 224
FCB 115 ; 8.8 LD = 240
FCB 123 ;9.4 LD = 256
; 6400 RPM Msec LCAD

FCB O ; 0.0 LD =0
FCB 8 ; 0.6 LD = 16
FCB 15 ;1.1 LD = 32
FCB 23 ; 1.8 LD = 48
FCB 31 ;2.4 LD = 64
FCB 38 ;2.9 LD = 80
FCB 46 ; 3.5 LD = 96
FCB 54 ;4.1 LD = 112
FCB 61 ;4.7 LD = 128
FCB 69 ; 5.3 LD = 144



LC551:

LC552:

LC553:

LC555:

LC556:

LC557:

LC558:

LC559:
LC55A:

LC55B:

LCS5C
LC55D:

LCS5E:

LC55F:

; 5.9 LD = 160
; 6.4 LD = 176
; 7.0 LD = 192
; 7.6 LD = 208
; 8.2 LD = 224
; 8.8 LD = 240
;9.4 LD = 256
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Gl osed Loop QUAL'S

*
*
*
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FCB

FCB

FCB

FCB

FCB

FCB

FCB

FCB

107

147

73

$AA

150

103

25

40.7c, (104.4f) Mn Tenp for O osed Loop

CALIB = (deg c + 40) * (256/192)

Use Hot C Loop timer If Cool T >= 70. 3c,

CALIB = (deg c + 40) * (256/192)

Use Cold C Loop tiner if Cool T <= 14.7c,

CALIB = (deg c + 40) * (256/192)
?2?27?

Diag Promtest word 2

Set Error 51 if N E $AA

75 SEC, Cold O osed Lp Tiner
(SEC * 2 Sec)

51.4 SEC, Warm d osed Lp Ti ner,
(SEC * 2 Sec)

12.5 SEC, Hot O osed Lp Ti ner
Arg, (SEC * 2)

© 02 RDY HYST PAIR
' (CAL = vdc * 2260

FCB
FCB

FCB

158
45

50

If 02 Volts > 0.699 VDC then 02 ready
If 02 < 0.199 VDC then 02 is ready

10 Sec for 02 Max/ M n
CALIB = (SEC/5 Sec)

; CLOSED Lp I NTAGRATOR LIM TS

FCB

FCB

FCB

40
180

3

16

Cosed Lp Corr, Mn INT Val ue
Cosed Lp Corr, Max INT Val ue

Clsed Lp Idle TPS 1.17% Gai n Fact or
CALIB = tps * 2.56

0.2 sec Added Corr To Int Dy At Idle
CALIB = Arg * 80

(158. 5f)

(58. 5f)



LC560:

LC561:

LC562:

LC563:

LC564:

LC565:

LC566:

R EEIEI IR

LC567:

LC579:

FCB

FCB

FCB

FCB

FCB

FCB

FCB

160

12

23

224

154

96

; EECC dsd Lp Gain
; CALIB = Arg * 256,

f act or

(0.625 Ml t)

; Dff Value to Make up Ri ch/Lean W ndow
; for Fast 02, CALIB = Arg * 226, (.053 VDO

; Dff Value to Make up Ri ch/Lean W ndow
; When Air div, CALIB = Arg * 226, (.102 VDC)

; Mn Error To Inplenment Int.
(.017 VDO

; CALIB = Arg * 226,

;. Positive Error Gai
; CALIB = Arg * 226,

n Factor

(.991 VDO)

; 02 Filter Constant when Cool ant Tnp Low

: Cool Int Ofset Int Gain
; Cal = (Arg + 40) * 256/ 196,

Upper O error for Slow 02 Vs Air flow

Tabl e val ue

Tabl e val ue

Tabl e val ue

= Volts * 226

Slow 02 Vs Air flow

= Volts * 226

= Volts * 226

ORG $C579

(42.8 O

Lower O error for



LC582:

LC58B:

FCB 122 - 48
FCB 120 56
FCB 118 64
: Integrator Delay Vs Air flow
© TBL = Sec's * 80
2 FCB 32 0 Grs/ Sec
FCB 28 8
FCB 24 16
FCB 22 24
FCB 20 32
FCB 18 40
FCB 16 48
FCB 16 56
FCB 12 64
: Slow 02 Filter Coef Vs Air flow
© TBL = Mult * 256
B FCB 16 0 Grs/ Sec
FCB 24 8
FCB 32 16
FCB 36 24
FCB 40 32
FCB 44 40
FCB 44 48
FCB 44 56
FCB 44 64
02 Error Reduction Vs Air flow
. Table value = Milt (0-1) * 256
4 FCB 200 0 Grs/ Sec
FCB 224 8
FCB 236 16
FCB 244 24
FCB 248 32
FCB 255 40
FCB 255 48
FCB 255 56
FCB 255 64
Proportional Step Wdth Ofset vs RPM
Tabl e value = Sec's * 80
D FCB 20 . 400 RPM



FCB 8 ;1200
FCB 4 ; 1600
FCB 3 ;2000
FCB 2 ;2400

Proportional Step Size Vs Error

TBL = BIN STEPS

LC5A3: FCB 3 3 0O FError counts
FCB 3 ;3 8
FCB 3 ;3 16
FCB 2 ;2 24
FCB 2 ;2 32
FCB 2 ;2 40
FCB 3 ;3 48
FCB 4 4 56
FCB 7 7 64
FCB 10 ;10 72
FCB 12 ;12 80
FCB 16 ;16 88

PROPCRTI ONAL STEP W DTH Vs Error

Tabl e value = Sec's * 80

LC5AF: FCB 4 ; 0 Error (BIN)
FCB 4 ; 8
FCB 4 ; 16
FCB 4 ; 24
FCB 4 ; 32
FCB 8 ; 40
FCB 12 ; 48
FCB 24 ; 56
FCB 32 ; 64
FCB 64 ; 72
FCB 128 ; 80
FCB 240 88

Ri ch/ Lean O'fset Vs Cool ant Tenp

TBL = BI'N VAL

LF2C6 FCB O ; 0 -40 Deg C
FCB O ; 0 -28
FCB O ; 0 -16
FCB O ; 0 -4
FCB O ; 0 8
FCB 16 ; 16 20
FCB 16 ; 16 32
FCB 16 ; 16 44
FCB 16 ; 16 56
FCB 16 ; 16 68
FCB 16 ; 16 80
FCB O ; 0 92



Del ay Vs Error

Miultiplier (O - 255)

FCB O

I nt egr at or

TBL =
FCB 255
FCB 255
FCB 255
FCB 255
FCB 128
FCB 68
FCB 64
FCB 64
FCB 64
FCB 64
FCB 64
FCB 64

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

>>> Bl ock Learn Tables & Paraml s <<<

*
*
*

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

LC5D5:
LC5D6:
LCSD7:
LC508:
LC5D9:
LC5DA:
LC5DB:

LC5DC:

LC5DD:

LC5DE:

LC5DF:

LC5EOQ:

LC5EDL:

LC5E2:
LC5ES:

LCS5E4:

LC5ES:

FCB

FCB

FCB

FCB

FCB

FCB

FCB

FCB

28

120

240

28

160
108

BLM Cel | Boundry, (700 RPM

BLM Cel | Boundry (1200 RPM

BLM Cel | Boundry, (2000 RPM

BLM Fl ow Cel | Boundry, (12 Grs/ Sec)
BLM Fl ow Cel | Boundry, (22 Grs/ Sec)
BLM Fl ow Cel | Boundry, (34 Grs/ Sec)
BLM Hysteresis, (100 RPM RPM

BLM Hysteresis
CALIB = Arg, (2 * 25 Grs/ Sec)

I f Cool ant <= Di sabl e BLM updat e
CALIB = (Arg + 40) * 256/192, (50 O

If Cool ant >= Di sabl e BLM update 140c,
CALIB = (Arg + 40) * 256/192, (140 O

If Ld Val < Disable BLM Update
BLM Updat e Rate

CALIB = Arg * 20 + 1, (450 Msec)
(50 Msec/bit)

2, BLM Mult Update Amt

Max Al | owabl e BLM
Mn Al owabl e BLM

If Asd Lp int >5, Enab BLM Updat e

If dsd Lp int <5 Enab BLM Update

284f



khkkkhkhhkhhkhhhhkhhhhhhhdhhhhdhhhdhrrhdrrhdrrhidr*x

* Menory Stay Alive Tables & Param s
*

* $C5E6
R Ik R R R S S b O R S R O O

LC5E6:  FCB 118 ; Low Lnt for SAMCell O
LCSE7:  FCB 150 ; Hgh Lnmt for SAMCell O

LC5E8: FCB 118
LC5E9:  FCB 150

Low Lnt for other SAM Cel
H gh Lnt for other SAM Cel

LCSEA: FCB O
LCSEB:  FCB 9

Sam Cell A Number, Idle
SAM Cell B Nunber, Non Idle
LCSEC: FCB 75 Stop Cell O update when tine up, 15 SEC D
CALIB = Arg * 5, (75/5 Sec's)

LC5ED:  FCB 171 I f Tenp < 88c Then Skip SAM Updat e
CALIB = (Arg + 40) * 256/192, (88.25 Q)
LC5EE: FCB 187 If Te
CALI B

> 100c Then Skip SAM Updat e
(Arg + 40) * 256/192, (100.25 O

Il'g

LCSEF:  FCB 16

SAM A Filter Coef.
CALIB = Arg * 256
LC5F0: FCB 24 SAM B Filter Coef.
CALIB = Arg * 256

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

* Decel Enl eannent Paranis
*
* $C5F1
EE I I S 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 b 2 I I I I b
LC5F1: FCB 40 : Enab Dcel Int Reset If Ld val <=
; CALIB = Arg
LC5F2: FCB 28 Enab Dcel Int Reset |If RPM >

CALIB = Arg/ 25, (700 RPM

LC5F3:  FCB 255 TPS Filter Coef
CALIB = Arg * 255
LC5F4: FCB 240 D f TPS% Threshol d for Decl e Enl ean
CALIB = Arg * 2.56, (93%
LC5F5:  FCB 245 Dff Ld Val Thresh O Decel Enl ean
LC5F6: FCB 0 Decel Enlean Tinme To nmint.
CALIB = Arg * 80
LC5F7:  FCB 0 Decel Enlean T/ F Defaul t

. CALIB = Arg

. CALIB = Arg
LC5F8: FCB 128 " I'm Fuel factor

© CALIB = Arg * 128, (0.9375)
LC5F9: FCB 128 " I'm Fuel factor
© CALIB = Arg * 128, (0.9375)

EE I I b I I I I I I I I I I I I I I b I S R R I b R b I b I I R I I I I b 2 b I I I b
* Decl Fuel cut off Tables & Paranis

*

EE I I b I I I I I I I I I I I I I I b I S R R I b R b I b I I R I I I I b 2 b I I I b



LC5FA:  FCB 48 ; Decel Fuel COif > 1200 RPM Upper Hyst val ue
CALIB = Arg/ 25

LC5FB:  FCB 36 * Remmin In COif > 900 RPM
; Lower hyst val ue
. CALIB = Arg/25
LC5FC FCB 30 . Enab O if Ld val < 30
; Lower hyst val ue
LCSFD.  FCB 40 . Stay in Oif Ld val <
; Upper Hyst val ue
LCSFE:  FCB 7 © Max RPM Decel In 12.5 Msec
. CALIB + Arg/12.5, (87.5 RPN
LC5FF:  FCB 20 . godnt Mn tinme Lnt
. CALIB = Arg * 80, (0.25 Sec)
LOs00: FCB 8 " I'f TPS < then Enab T/ O
. CALIB = Arg * 2.56, (3.125%
LOs01: FCB 0 * 1f Cool Tenp < then Disab /O
. CALIB = (Arg + 40) * 256, (Deg C)
Lo602: FCB 15 © |f VSS <= Disable QO
. CALIB = Arg, (15 MPH)
Lo603: FCB 8 © 3.125% TPS, C/O Stall Saver TPS Defaul t
. CALIB = ARG * 2.56, (3.125%
LC604: FCB 30 375 nsec, C/O Stall Saver T/F TPS Duration
. CALIB = Arg * 80,
LO605:  FDB 0256  : 3.9 Msec, C/O Stall Saver PW
. CALIB = Arg * 65.536
LC607: FCB 1 CALIB of O Stall Saver Acel Enrich Pul ses
LC608: FDB 0511 6.38 Sec, Mn Tine Between Consec DEFCO S
. CALIB = Arg * 80,
LOBOA: FCB 10 . 494PS, DFCO T/F TPS Def aul t

CALIB = Arg *2.56

khkhkkhkhhhhkhhhhhhhdhhhhdhhdhdhhhdhhdrhdhrhhdhhdhdhhdhdrhddrdrdrxdxdk

* PWR ENRI CHVENT TABLES & PARAM S

*

* My86 TYPE 32 ECM

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

LC60B: FCB 50 ; IF Ld VAL > 50 ENAB PR ENRI CH
CAL = VAL
LC60C. FCB 10 Ld VAL HYST FOR PWR ENRI CH.

CAL = VAL

LC6OD:  FCB 16 TPS HYST. DI SABLE PWR ENRICH | F TPS <

CAL = VAL * 2.56, (6.25%

Pw Enrichnent TPS Treshold vs RPM

BUA, TYPE $32, ECM P/ N 1227165



; TBL = TPS% * 2. 56

ORG $060E
: 9aPS RPM
LCBOE: FCB 180 ; 70 400
FCB 180 : 70 1200
FCB 180 : 70 2000
FCB 180 : 70 3200
FCB 180 : 70 4800
Pw Enrichment Air/Fuel Pct Change
; vs Cool ant Tenperature
© TBL = Pct Change * 2.56
LC613 FCB 8 . 9 Line table
: UCHG Deg ¢ OOOL
’ FCB 140 ; 54.68 40 C
FCB 125 : 48.82 -16
FCB 112 43.75 8
FCB 86 . 33.59 32
FCB 58 . 22.66 56 (132.8f)
FCB 58 . 22.66 80
FCB 58 . 22.66 104
FCB 58 . 22.66 128
FCB 58 . 22.66 152 (305f)
Pw Enrichment Air/Fuel Pct Change vs RPM
. TBL = (Pct Change * 1.28) + 128
LCB1D: FCB 128  : O% O RPM
FCB 128 400
FCB 128 800
FCB 128 1200
FCB 128 1600
FCB 128 2000
FCB 128 2400
FCB 128 2800
FCB 128 3200
FCB 128 3600
FCB 128 4000
FCB 128 4400
FCB 128 4800
FCB 128 5200
FCB 128 5600
FCB 128 6000
FCB 128 6400 RPM

hkhkhkkhkhhkhhhhhdhhhhdhhhhdhhhdhdhhhdhhdhhdhrdhhdhhdhdhhdhdrhddrdrdrrdxdk



EE I I b I I I I I I I I I I I I I I b I I I R I S R S I I I I R I I I b 2 b I I b I b
* >>> | AC Tabl es & Parans <<<

*

EE I I b I I I I I I I I I I I I I I I I I I S I b I I I I I R I I I b 2 S I I b I b

LC62E: FCB 128 ; RPM 12.5 Msec Filter Coef, (0.5)
; CALIB = Arg * 256

LC62F: FCB 144 ; ldle Spd Start up park posit.
; CALIB = Arg
LC630: FCB 32 ; Steps Added to Warm Park posit if

; hot restart spark retard is active.

LC631: FCB 10 ; Steps Added to Warm Park down if
; AYCon during start up.

LC632: FCB 5 ; Add Steps for Fan Anticipate
; CALIB = Arg/2

LC633: FCB 5 ; Add O fset for Cold Engi ne
; when col d spark has expired
; Omd Speed Definitions

LC634: FCB 4 ; 1 AC of fset added for pk/neut
; CALIB = Arg/12.5, (50 RPM

LC635: FCB 160 Idle Speed Strt up Dy Tinme
LC636: FCB 0 | AC O fset Cmd Spd Added

. CALIB = Arg/6.25, (1000 Sec)
: CALIB = Numi 12.5, (RPM
| AC TARGET RPM vs cool ant Tenp.

D ssassenmby of BUA, LINES = 17
09-23-1994, 10:07:16

TBL = .08 * RPM12.5

RPM 12. 5 Deg ¢ COCL
LC637 FCB 84 ; 1050 -40
LC638 FCB 84 ; 1050 -28
LC639 FCB 84 ; 1050 -16
LC63A FCB 84 ; 1050 -4
LC63B FCB 84 ; 1050 8
LC63C FCB 76 ; 950 20
LC63D FCB 72 ; 900 32
LC63E FCB 60 ; 750 44
LC63F FCB 48 ; 600 56
LC640 FCB 48 ; 600 68
LC641 FCB 44 ; 550 80
LCo642 FCB 44 ; 550 92
LC643 FCB 44 ; 550 104
LCo644 FCB 44 ; 550 116
LC645 FCB 44 ; 550 128
LC646 FCB 44 ; 550 140
LCo647 FCB 44 ; 550 152



LC648:

LC649:

LCo4A:

LC64B:

LCo4C:

LC64D:

LCO4E:

LCo4F:

LC650:

LC651:

LC652:

LC653:

LC654:

LC655:

LC656:

FCB

Max RPM Error for deadband in Pk/ Neut
CALIB = Arg/12.5, (75 RPVM

Max RPM Error for deadband in drive
CALIB = Arg/12.5, (50 RPM

Max RPM error for AAC & Mn Mtor Posit.
Learni ng Dead Band, CALIB = Arg * 12.5
(2.5 RPM

R b Sk R R R R S S S S R R

Pl D ENABLE CONDI TI ONS

R S R R R R S S S S S R

*

FCB

FCB

FCB

FCB

3 ;

255 ;

Enab T/F if TPS% >
CALIB = Arg * 2.56, (1.17%

No store of new TPS if Dif
fmold is <

No Decay till TPS >=
CALIB = Arg * 2.56, (3.125%

Enab CJL PIDif MPH <=
CALIB = Arg * 16/5, (1.8 MPH)

50 RPM Mn under spd error to enab PID
Durring Xsission dly, CALIB = Arg/12.5

Undr Spd Error Proprt Gain
CALIB = Arg * 256 * 12.5

Over spd Error Proport Gain

M n Under spd err to enab
H gh Prop gain addition

H gh undr spd error prop gain add.

FCB

22 ;

Low gain for deriv termwhen RPM
rate inc
CALI B =(steps/rpm sec) * 256 * 15.625

Steps Gain deric termwhen RPM Rate inc
CALI B =(steps/rpm sec) * 256 * 15.625

343 RPM Sec M n dec RPMrate to enable
hi gain for direv term
CALIB = (rpm sec)/ 15.625



LC657:

LC658:

LC659:

LCG65A:

LC65B:

LC65C:

LC65D:

LC65E:

LC65F:

LC660:

LC661:

LC662:

LC663:

LC664:

FCB

FCB

FCB

FCB

FCB

FCB

FCB

255 ;

12 ;

12 ;

10 ;

16 ;

192 ;

75 ;

255 ;

St eps
CALI B =(steps/rpmsec) * 256 * 15.625

50 RPM mi n underspd error to enab hi
proportional & hi deriv gain additions

Integral Gains

PK/NEUT intigrator gain if RPM
error& rate out of dead bands
CALI B =(steps/rpm sec) * 256 * 15.625

CALI B =(steps/rpmsec) * 256 * 15.625

Pk/ Neut, max RPMrate to intigrate w Kl SI TGN
CALI B = (RPM SEC)/ 15. 625, (187.5 RPM SEC)

Drive, max RPMrate to intigrate w KISl TG
CALI B = (RPM SEC)/ 15. 625, (187.5 RPM SEC)

Pk/ Neut, Mult for prop & deriv terns.
CALIB = arg * 256

31.25 nsec between T/F steps in PK/ NUET
CALI B =nsec/ 6. 25

25 nmsec between T/F steps in drive
CALI B =nsec/ 6. 25

1. 953 nsec/ RPM addition vs MPH between T/F steps
in Drive

CALI B =msec * (32/6.25)

100 nmsec addition to time between T/ F steps

if in open |oop I AC

CALI B =nsec/ 6. 25

1.5 steps/ % TPS throt foll ower slope gain

75 Steps T.F. max steps in drive.

Pk/Neut T.F. mult to T.F. steps
(NEUT STEPS)/ (DRI VE STEPS)

; A/C Learning Gain



LC665: FCB 20 ; STEPS, A/ C DEFAULT
LC666: FCB 32 ; STEPS, MAX A/ C LEARN STEPS
LC667: FCB 1 ; STEPS, M N A/ C LEARN STEPS

LC668: FCB 5 STEPS, NMAX PLUS A/ C LEARN PWER OFF/ ON CYCLE

LC669: FCB 20 ; 400 MSEC M N RPM ERR DEAD BAND TI ME BEFORE
;  LEARN ENABLE/ DI SABLE

LC66A: FCB 128 ; STEPS, P/ N NEUT GAIN FOR A/ C LEARNED VAL

. (DRI VE STEPS)/ (NEUT STEPS)

; STEPPER MOTOR PARAMS' S

LC66B: FCB 32 ; QUANTI ZER GAI N TO CONVERT ALGO QUT FROM LI NEAR
MOTOR GAINS TO STEPS

CALIB = GAIN * 256

LC66C. FCB 8 | DLE SPD | NVERSE QUANT GAI N TO MAKE
FARCTI ONAL STPS

LC66D:  FCB 255 ; IF TPS GI 99% DI SABLE A/ C
(MUST BE 99-16 TO RE- ENABLE)

LC66E: FCB 255 | F PLUS DI FF TPS GI 99%®l SABLE A/ C

LC66F: FCB 0 ; DI SABLE A/ C CLUTCH 0 SEC AFTER I F DI FF TPS
LC670: FCB 1 ;1 SEC DELAY FOR CLUTCH ENGAGE

LC671: FCB 1 ;1 SEC DELAY FOR CLUTCH DI S- ENGAGE

LC672: FCB 255 ; |F COOL GI' 150 Deg c, DI S-ENGAGE CLUTCH

LC673:  FCB 40 ; DISABLE CLSD LP PID FOR 800 Msec
AFTER OPN LP DI SABLE

LC674: FCB 30 DI SABLE CLSD LP PI D FOR 600 Msec
; AFTER TPS FOLLOWNER DI SABLE

LC675: FCB 16 DI SABLE CLSD LP PI D FOR 320 Msec
; AFTER NEUT DRI VE SHI FT

LC676: FCB 20 DI SABLE CLSD LP PI D FOR 400 Msec
; AFTER FAN ON

LC677: FCB 20 Dl SABLE CLSD LP PID FOR 1000 Msec

AFTER EXPI RATI ON OF COLD ENG NE SPARK

Low | nt egrator Gains

LC678: FCB 40 ; 40 STEPS PK/NEUT LO INT GAIN I F



RPM ERR | N DEADBAND
CALB = (NUM * 128 * 12.5/.05)

LC679: FCB 8 40 STEPS, DRIVE LOINT GAIN I F
RPM ERR | N DEADBAND
LCO7A: FCB 0 I F RPM ERRCR LT 0 DI SABLE & CLR | NTEGRAL

. CALB = (NUM* 128 * 12.5/.05)
 CALIB = RPM 12.5

Mot or Reset Paranis

M=
3
[EEN
i
a1

CRG $067B
LOB7B: - MAX | AC STEPS PCSS| BLE
RPM Rat e Deadband
LO67C  ECB 16 :__ RPM SEC M N DI RVI TI VE RATE
: "CALIB = RPM SEC/ 15. 625
: Clutch Anticipate
© SKIP Pw Steer Press Sw READ
© HYST PAIR
LO67D:  ECB 255 - SKIP PS SWREAD | F 100% TPS, UPPER VAL
LOG7E: FCB 255 . SKIP PS SWREAD | F 100% TPS, LOWER VAL
LOG7F: FCB 8 © SKIP PWR STEER PRESS SWREAD | F => 8 MPH
Pw Steering Anticipate
Lo680: ECB 0 - PWR STEER ANTI C STEPS
Los81: FCB 0 * PWR STEER ANTIC STEPS i f A/ C on
© MANUAL PARAM S
Lo682: ECB 0 - FLAG '1' |F MANUAL VECH SELECTED ELSE ' 0'
Lo683: FCB 5 © 5 STEPS ADDED TO T/F IN DR VE &
© VECH I'S MOVI NG ( MPH>
© PID HOT SPARK RETARD PARAM S
Lo684: ECB 25 :
Lo685: FCB 24 © ADD 300 RPM SPEED OFFSET | F HOT SPARK

; RETARD I'S ACTI VE

|AC Mult (0-1) vs Cool ant tenp

TABLE VALUE = MULT * 256

LC686: FCB 8 ;9 Lines in Thl.



204 ; 0.80 -40
204 ; 0.80 -16
230 ; 0.90 8
255 ; 1.00 32
255 ; 1.00 56
255 ; 1.00 80
255 ; 1.00 104
255 ; 1.00 128
255 ; 1.00 152

Warm Park Posit vs Cool ant Tenp

: TABLE = STEPS

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

khkhkkhkhhkhhkhhhhkhhhhhhhdhhhdhdhhdhddhhdhddhhdrdhdhrdhdrdrddrdrddxx*

Mass Air

Fl ow Tabl es & Parani s

D G TAL MASS FLOW SENSOR

tabl e
tabl e
tabl e
tabl e

*

*

*

*

*

*

*

*

* tabl e
*

*

*

*

* tabl e
*

*

*

oOUhhwWNE

Freq range 34 - 150 hz
Peri od 927 - 437 counts
Range 1490 counts

0 - 511 counts, 0 - 22 gns/sec
512 - 767 counts, 22 - 48
768 - 1023 counts, 48 - 82
1024 - 1279 counts, 82 - 135
1280 - 1535 counts, 135 - 206
1536 - 1791 counts, 206 - 255

hkhkkhkhhkhkhkhhhhhhhhdhdhdhdhdhdhddhdhdddhdhddhdhddrhdrdrhdrrhdrrdidxx

ORG $069A

LC69A: FCB 80

; Ld VAR FOR SCALI NG LV8 SCALE FACTORS
; CAL = arg + 64, (16)



LC69B: FCB 10 ;1 Sec MAF BURN OFF TI ME
LC69C: FCB 50 ; 5 SEC MAF BURNOFF DELAY TI ME FROM | GN OFF

CRG $069D

Mass Air Fl ow TABLE 1

TBL = gns/ Sec * 11.1

LC6OD: FCB 23 ; TABLE SCALAR
LC6OE: FCB 8 ;9 LINE TBL
; gns/ SeC BI N VDC #/ HR

FCB 0 ; 0.0 0 0. 00 0
FCB 36 ; 3.2 64 0.18 25
FCB 50 ; 4.5 128 0.37 35
FCB 69 ; 6.2 192 0. 55 48
FCB 93 ; 8.4 256 0.73 65
FCB 121 ; 10.9 320 0.91 84
FCB 155 ; 14.0 384 1.10 108
FCB 197 ; 17.7 448 1.28 137
FCB 248 ; 22.3 512 1.46 172

Mass Air Fl ow TABLE 2

TBL = gns/ Sec * 5.33

LC6A8: FCB 48 ; TABLE SCALAR
LC6A9: FCB 8 7 LINE TBL
; gns/ SeC BI N VDC #/ HR

FCB 119 ; 22.3 512 1.46 172
FCB 133 ; 25.0 544 1.55 193
FCB 147 27.6 576 1.65 213
FCB 163 ; 30.6 608 1.74 236
FCB 182 ; 34.1 640 1.83 264
FCB 198 ; 37.1 672 1.92 287
FCB 217 ; 40.7 704 2.01 314
FCB 237 ; 44.5 736 2.10 343
FCB 254 ; 47.7 768 2.19 368

LC6B3: FCB 83 ; TABLE SCALAR
LCoB4: FCB 8 ;9 LINE TBL



FCB 147 47.7 768 2.19 368
FCB 158 ©  51.2 800 2.29 395
FCB 170 ©  55.1 832 2.38 425
FCB 182 ©  59.0 864 2.47 455
FCB 195 :©  63.2 896 2.56 488
FCB 209 ©  67.8 928 2.65 523
FCB 223 72.3 960 2.74 558
FCB 238 1 77.2 992 2.83 596
FCB 253 1 82.0 1024 2.93 633
. Mass Air Flow TABLE 4
. TBL = 1.90 * gms/ Sec
LCBBE: FCB 135  ; TABLE SCALAR
LCBBF: FCB 8 © 9 LINE TBL
. gns/SeC  BIN VDC # HR
FCB 156 :  82.3 1024 2.93 635
FCB 166 .  87.5 1056 3.02 676
FCB 176 ©  92.8 1088 3. 11 716
FCB 187 ©  98.6 1120 3.20 761
FCB 198 :  104.4 1152 3.29 806
FCB 210 ©  110.7 1184 3.38 855
FCB 222 1 117.1 1216 3. 47 903
FCB 237 ©  125.0 1248 3.57 965
FCB 255 :  134.5 1280 3. 66 1038
. Mass Air Flow TABLE 5
. TBL = 1.24 * gms/ Sec
LCBCO: FCB 207 ; TABLE SCALAR
LCBCA:  FCB 8 © 9 LINE TBL
. gns/SeC  BIN VDC # HR
FCB 166 :  134.2 1280 3. 66 1036
FCB 176 :  142.3 1312 3.75 1098
FCB 186 :  150.4 1344 3. 84 1161
FCB 196 :  158.5 1376 3.93 1223
FCB 207  167.4 1408 4.02 1292
FCB 219 177.1 1440 4.11 1367
FCB 230 ©  186.0 1472 4.21 1435
FCB 242 195.7 1504 4.30 1510
FCB 255 :  206.2 1536 4.39 1591

; Mass Air Fl ow TABLE 6



LCeD4: FCB 255 ; TBL SCALAR
LC6D5:  FCB 16 ; 16 LINE TBL
; gns/ SeC BI N VDC #/ HR
FCB 207 ; 206. 2 1536 4.39 1591
FCB 213 ; 212.2 1552 4.43 1637
FCB 219 ; 218.1 1568 4.48 1684
FCB 226 ; 225.1 1584 4.53 1737
FCB 233 ; 232.1 1600 4.57 1791
FCB 240 ; 239.1 1616 4.62 1845
FCB 248 ; 247.0 1632 4. 66 1906
FCB 255 ; 254.0 1648 4.71 1960
FCB 255 ; 254.0 1664 4.75 1960
FCB 255 ; 254.0 1680 4.80 1960
FCB 255 ; 254.0 1696 4.85 1960
FCB 255 ; 254.0 1712 4.89 1960
FCB 255 ; 254. 0 1728 4.94 1960
FCB 255 ; 254. 0 1744 4.98 1960
FCB 255 ; 254.0 1760 5.03 1960
FCB 255 ; 254.0 1776 5.07 1960
FCB 255 ; 254.0 1792 5.12 1960

ORG $06E7
LC6E7: FCB 32 ; Mult for sliding filter
LC6ES: FDB 2048 ; Mn Qut of MAF, (32 Hz)
; CALI B = 65536/ hz
LC6EA: FDB 0768 ; Mn Allowable Flow, (3 gns/Sec)

; CALIB = (gnisec) * 256

Max Air Fl ow vs RPM
17 LINE, 0 -> 6400 RPM

TBL = G ans/ Sec

ORG $06EC
; gns/sec RPM
LCGEC: FCB 23 ;23 0
FCB 23 ;23 400
FCB 30 ;30 800
FCB 48 ;48 1200
FCB 68 ; 68 1600
FCB 89 ;89 2000
FCB 111 ;111 2400
FCB 141 ;141 2800
FCB 170 ; 170 3200



FCB 220 ;220 4000
FCB 236 ; 236 4400
FCB 245 ;245 4800
FCB 247 ;247 5200
FCB 247 ;247 5600
FCB 247 ;247 6000
FCB 255 ; 255 6400

khkhkkhkhkhhkhhhhhhhdhhhdhdhhhdhhdhhdhdrhdhrdhdhdrdhdhdrdrddrdrddxx*

* >>> Serial Data Tabl es & Parans <<<
*

* My 86 TYPE $32, ECM P/ N 1227165

R Sk R R S R A R R S R A R R R o

ORG $06FD
LC6FD:  FCB 4 ; Dis String length, (Bytes)

DI S Addresses, Xmt

LC6FE: FDB $C009 ; Num O cyl Addr
FDB $011A ; Running total of fuel supplied Addr
FDB $011E ; Running total of Dist. Travel ed Addr
FDB $C70C ; Gal's/Sec Scal e Factor Addr
FDB $0000 ;
FDB $0000 ;
FDB $0000 ;

LC70C: FCB 122 ; Gls/H Inj flowrate
; CALIB = Arg * 32, (3.8125 G Hr)

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

* 160 BAUD DI AGNCSTI CS
* Table O Addr's vs DATA

*
khkhkkhkhhhhkhhhhhhhdhhhhdhhhdhdhhhdhhdhhdhhhhdhhhdhdhhdhdrhddrdrdrxdxdk

CRG $070D

ERR 23 MAT SENSOR LOW
ERR 22 TPS LOW
ERR 21 TPS H GH
ERR 16 NOT USED

LC/0D: FDB $C000 ; LOC 2, PROMID (16 bits)
FDB $C001 ; LOC 3, ©NBB
FDB $002C ; LOC 4, 1AC Present Posit.
FDB $005D ; LOC 5, Coolant tenp, (A D
FDB $0065 ; LOC 6, Filtered MPH
FDB $0112 ; LOC 7, EERRDC
FDB $0057 ; LOC 8, RPM
FDB $0081 ; LOC 9, TPS (A/D)
FDB $00C6 ; LOC 10, Base FI Pul se Wdth
FDB $006F ; LOC 11, Filtered 02 Sig
FDB $0005 ; LOC 12, Err Flg #1, (SensorsO



FDB  $0006

FDB  $0007

FDB  $0008

FDB $0044
FDB $0060
FDB $0037
FDB $00A1
FDB $00CO
FDB $00F1
FDB $00EA
FDB $00EB
FDB $00D5
FDB $00D6

15 COOL SENSOR LOW TEMP.
14 COOL SENSOR H GH TEMP.
13 @2 SENSCR

12 NO REF PULSES

LCC

Bi t

-
w

USED
SENSCR LOW
SENSCR HI GH
D AG

USED
USED
SENSCR HI GH

PROM ERRCR
VATS FAI LED

@2 SENSOR RI CH
@2 SENSOR LEAN

ESC FAI LURE

EST ERROR

CYL SELECT ERROR
BURNOFF DI AG

USED
USED
USED
USED

NOT USED

FUEL PUMP VOLTAGE
OVER VOLTAGE

52 CAL PAC M SSI NG

MCU Stat FIf, (Xm ssion etc)
ECU PA3 Count er

BLM Mul t .

Ri ch/ Lean Count er

Decell Fuel QGrs/ Sec

LSB

Base PW (Last
LSB

Inj), 16 bits

khkhkkhkhhhdhkhhhhhhhdhhhhdhhdhdhhhdhhdhhdhhhhdhhdhdrdhdhdrhddrdrdrxdxdk

hkhkhkkhkhhhhkhhhhhhhdhhhhdhhhdhdhhhdhhdhhdhrhhdhhdhdhhdhdrhdrrdrdrxdxdk

THE ECM

M5G | D
M5G LEN 1+85

L R I N

$80
$56

MCDE 0, REVERT TO NCRVAL MODE.

ALDL DEVI CE MJST REQUEST MCDE O BY
XM TI NG THE FOLLOW NG M5G TO



*  MODE = $00
*  CKSWM = $29
*

* THE ECM W LL RESPOND W TH:
*

* MG I D = $80
*  MSG LEN 64+85 = $95
*  MODE = $00
*  CKSWM = $cc
*

*

hkhkkhkhkhkhkhhhhhhhhhhhhdhdhdhdhdddhdhddhdhdddhdhddhdrdrhdrdxdhdrxdidxx

ORG $073D

LC73D: FDB $0000 ; Next Msg entry address
FCB $80 : DEVICE ID Code
FCB $00 Option Flag Wrd
FCB 1 © Qutput Msg Length
FCB 1 ; Input Msg Length
FDB $016F Addr of output cnt'l block, (1 Byte |ong)
FDB $0133 ; Addr of input cnt'l block, (29 bytes |ong)

ADDR S OF DI FFERENT MODE BLOCKS

Table O Addr's vs DATA

LC747: FDB $C73D ; MSG CODE $80 Mode 0 Entries
FDB $C751 ; MBG CODE $80 Mode 1 Entries
FDB $C7D9 ; Msg Code $80 Mbde 2 Entries
FDB $C7E3 ; Msg Code $80 Mbde 3 Entries
FDB $C7ED ; Msg Code $80 Mode 4 Entries

hkhkkhkhhkhkhkhhhhdhhhhdhdhdhdhdhdhdddhdhddhdhdddhdhddhdrdrhdrdxhdrrdidxx

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

THE ECM
M5G | D = $80
M5G LEN 1+85 = $56
MODE = $01
CKSUM = $29

THE ECM W LL RESPOND W TH:

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

M5G | D = $80
M5G LEN 64+85 = $95
MODE = $01
DATA BYTE 1 = $XX
BATA BYTE 63 = $XX
CKSUM = $cc

*
hkhkhkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdhhdhhhhdhhdhdhhdhdrhddrdrdrrdxdk

LC751: FDB $0000 ; Nxt Msg Entry Addr



LC75B:

FDB

FDB

FDB

FDB

$80
$80

64

$016F
$0133

$C000
$C001

$0005

$0006

$0007

$0008

$0009

DEVI CE | D Code
RAM ROM FLAG

Qut put Msg Lenght
I nput Msg Length

Addr of Qutput Cnt'l Bl ock
Addr of Input Cnt'l Bl ock

1, PROMID MSB
2, PROMID LSB

3, FErr Flg #1
Bit 0 = ERR 23 MAT SENSOR LOW
ERR 22 TPS LOW

ERR 21 TPS H GH
ERR 16 NOT USED

WN P

ERR 15 COOL SENSCR LOW TEMP.
ERR 14 COOL SENSCR HI GH TEMP.
ERR 13 @2 SENSCR

ERR 12 NO REF PULSES

ERR 35 NOT USED
ERR 34 MAF SENSOR LOW
ERR 33 MAF SENSOR HI GH
ERR 32 EGR DI AG

ERR 31 NOT USED
ERR 26 NOT USED
ERR 25 MAT SENSOR HI GH

ERR 51 PROM ERROR
ERR 46 VATS FAI LED
ERR 45 @2 SENSCR RI CH
ERR 44 @2 SENSCR LEAN

ERR 43 ESC FAl LURE

ERR 42 EST ERRCR

ERR 41 CYL SELECT ERROR
ERR 36 BURNOFF DI AG

ERR 63 NOT USED
ERR 62 NOT USED
ERR 61 NOT USED
ERR 56 NOT USED

ERR 55 NOT USED

ERR 54 FUEL PUMP VOLTAGE
ERR 53 OVER VOLTACE

ERR 52 CAL PAC M SSI NG

7, FErr Flg #5

Bit O
1

NOT USED
NOT USED



; 38,

; 51,

NOT USED
NOT USED

w N

NOT USED

ERR 66 NOT USED
ERR 65 NOT USED
ERR 64 NOT USED

Cool ant, A/D

Strt up Cool ant, Deg C
TPS, A/D

RPM Var

Ref Peri od
LSB

MPH Var for Disp.
LSB

NV Ratio

02 Filtered

ALDL Ri ch/ Lean Counter
Base PW Correction
Bl k Learn, Scal ed
Bl k Learn

Csd/Lp Int.

| AC Present Posit.
I|AC Step Dir Crd
Requested 1dl e Spd.
Filtered Ld Val

LSB

Raw Ld Val

MAT Val

MAT Val, A/D

EGR D. C

Can Prg D.C

Fan D. C.

Batt Vits, A/ID
Punp VDC

Fuel Grs/ Sec, 16 bits
LSB

UNLI M TED Al RFLOW (MAF Di ag)

Tot Sprk Adv rel to TDC
LSB

Sprk Adv rel to TDC
LSB

ECU Cnt'r
Knock Retard

Base PW Last Inject
LSB

Total Air/Fuel Val
LSB

Run tot Fuel Consuned
LSB

Run tot Dist Run, (.005m/bit)



FDB
FDB

FDB

FDB

FDB

FDB

FDB

$001A ; 52,
$001B ; 53,

$0035 ;

$0037

$002E ;

$0034 ;

$0001

Eng Run Tinme, Sec
LSB

1= OVERDRI VE ON

0= OVERDRI VE OFF

ERR 14 or 15 TH S STARTUP

REF PULSES OCCURRED (6.25 MSEC CHECK)
1= ALDL MODE, 8192 LOCKED IN, & MODE 4

DI AGNOSTIC SWTCH I N DI AGNOSTI C PGsI TI ON

DI AGNOSTIC SWTCH I N ALDL PGsI TI ON

H GH BAT. VOLT. , DI SABLE SOLENA D DI SCRETS
SH FT LIGHT (1= ON, 0= OFF)

; 55, MPU Status wd, (Fan, P.S. etc)

PARK/ NEUTRAL MCODE

NOT I N TH RD GEAR

OVERDRI VE REQUEST

EXCESSI VE PONER STEER PRES.
CLUTCH ANTI Cl PTE

EGR DI AGNOSTI C SW TCH CLOSED

Bit 0 =
1 =
2 =
3 =
4 =
5 = TCC LCCKED
6 = FAN REQUEST BIT
7 = = A C REQUEST
56, Mbde wd
Bit 0 = PARK/ NEUTRAL (0 = DRI VE)
1 = 3rd CEAR
2 = 4th GEAR
3 =
4 =
5 =
6_
7
57, M nor
Bit 0 =
1 =
2 =
3 =
4 =
5 =
6 =
7 =

PONER STEERI NG ( 1 = CRAWP)

READ BUT NOT' USED
EGR DI AGNOSTI C
FAN REQUEST <=> ACHP (A/C H PRESSURE)

=AIR CONDI TIONER ( 0 = A/ CREQUESTED)

Lp wd #1

ADVANCE FLAG ( 0= ADV. , 1= RID

CHK ENG NE LI GHT DELAY FLAG

I NTERRUPT SERVI CE EXECUTI ON EXCEED 6. 25 MSEC
FAN ON DI SABLED BY PI D

TCC ROAD SPEED 1st PULSE FLAG

A C CLUTCH FLAG ( 0= A/C CLUTCH QN
BYPASS CHECK ENABLE

ENG NE RUNNI NG FLAG ( 1= RUNNI NG

Bit O

WN PP

~No o1rh

: 58, Non Vol Mem Mbde wd

@2 SENSCR READY

CLGSED LOOP TI MER TI MED OUT
NOT USED

| MPROPER SHUTDOMN

NOT USED

I AC KI CKDOMN ENABLED
KWARM KI CKDOMN ENABLED
ERR 42 FAI LED



FDB

FDB

FDB

FDB

FDB

$0004

$003C

$003E

$0046

$0044

59, MANUAL Xm ssion Mde wd

OVERDRI VE ON

1st CGEAR DI RECT

1st CGEAR LOOK- AHEAD OK
4t h GEAR

1st GEAR OVERDRI VE
DOMNNSHI FT/ OFF REQUEST
UPSHI FT/ ON REQUEST
OVERDRI VE ACTI VE

Bit 0 =
1 =

2 =

3 =

4 =

5 =

6 =

7 =
60, ALCL
Bit 0 =
1 =

2 =

3 =

(

4 =

5 =

6 =

7 =

ALDL RESET
NOT USED

FI ELD SERVI CE MODE

FIRST C/L PASS THRU FI ELD SERVI CE MODE DONE
1= DONE)

FI ELD SERVI CE. @2 TRANSI TI ON

ONE SECOND FLAG ( SYMVETRI CAL)

200 MBEC TOGEE BIT FOR 2.5 HZ FSM FLASH RATE
PULLUP RESI STOR FOR COOL

61, Mr Lp node wd

Bit O

100 MBEC, OLD CCP PURGE ON FLAG (0= OFF)
Al R CONTROLLED, 0= Al R DI VERTED

AlR SWTCHED TO PORT

NOT USED

SKI P BURNOFF DUE TO > 17 VOLTS THI S STARTUP
D.E. QSEC

BURN OFF Al R METER

DECEL ENLEANVENT

62, Serial Data Mde Wrd

Bit O

WN P

~No o1rh

EXPECTI NG FI RST 160 BAUD | NTERRUPT
EXPECTI NG SECOND 160 BAUD | NTERRUPT
IN 8192 MODE

LCCKED I N 8192 MODE

NOT USED
NOT USED
NOT USED
NOT USED

63, Flg Wwrd Fuel /A r Mde word

Bit O
1

2

~No o1rh

I mnm—1

NOT USED

LEARN CONTRCOL FLAG

1= ENABLE STORE, 0= Dl SABLE)
NOT USED

NOT USED

VSS FAI LURE

EECC SLOWV 2 RI CH LEAN FLAG

Rl CH LEAN FLAG (1= RICH, 0= LEAN
CLOSED LOOP FLAG (1= C/ L, 0= QL)



hkhkkkhkhhhkhkhhhhhhhhkhdhdhdhdhdhddhdhddhdhdddhdhddrhdrdrhdrrdhdrxdidxx

MCDE 2 SELECTABLE MEMORY DUMP

ALDL DEV MUST REQUEST MCDE 2 BY
XM TI NG THE FOLLOW NG M5G TO

THE ECM
M5G | D = $80
M5G LEN 3+85 = $58
MODE = $02
START ADD M5B = $aa
START ADD LSB = $aa
CKSUM = $cc

THE ECM W LL RESPOND W TH:

EE R T R T TR T BN N N R R

MSG | D = $80

M5G LEN 65+85 = $96

MODE = $03

ADD CONT = $dd

ADD (+63) CONT = $dd

CKSUM = $cc

R I S Ik S R R Ik bk S bk R R S S S R R R S S b S O
ORG $07D9
LC7DO: FDB $0000 ; Nxt Msg Entry Addr

FCB $80 ; DEVI CE Code
FCB $40 ; Option Flag Wrd
FCB $40 ; ??77?7?
FCB 3 ; Input Msg Length
FDB $0150 ; Addr of Qutput Cnt'l Bl ock
FDB $0133 ; Addr of Input Ont'l Bl ock

khkhkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhdhhdhhdhhhhdhhdhdhhdhdrhdddrdrdrxdxdk
* MODE 3 RAM DUMP 0 to 8 ADDRESSES
*

* ALDL DEV MJST REQUEST MODE 3 BY
* XM TI NG THE FOLLOW NG MBG TO

* THE ECM

*

*  MBGID = $80

*  MBG LEN 2n+85 = $58

*  MODE = $03

*  ADD VBB = $aa

*  ADD LSB = $aa

*

* .

*  ADD VBB = $aa

*  ADD LSB = $aa

*  CKSWM = $cc

*

*

THE ECM W LL RESPOND W TH:



*
* MG I D = $80
*  MBG LEN n+1+85 = $nn
*  MODE = $03
*  ADD CONT = $dd
*  ADD CONT = $dd
*
* .
*  ADD CONT = $dd
*  ADD CONT = $dd
*  CKSUM = $cc
*
*
EE I S I b I I I I I I I I I I I I I I b I I I I S I b I I I R I I I I b 2 b I I I O I b
CRG $07E3
LC7E3: FDB $0000 ; Nxt Msg Entry Addr
FCB $80 : DEVICE ID Code
FCB $40 : RAM ROM Flag Werd
FCB 9 © Qutput Msg Length
FCB 17 ; Input Msg Length
FDB $0150 ; Addr of Qutput Cnt'l Bock
FDB $0133 ; Addr of Input Cnt'l Bl ock

hkhkkkhkhhkhkhkhhhhhhhhdhdhdhdhdhdhdddhddddhddddhdhddhdrdrhdrrdhdrrddrx

MDE 4 MODI FIER OP' S

MODE 4 W LL MODI 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
MBG | D = $80
MSG LEN 2n+1+10+85 = $nn
MCDE = $04
ONTL WD 1 = $cc
CNTL WD 10 = $cc
ADD 1 NEB = $aa
ADD 1 LSB = $aa
ADD N NEB = $aa
ADD N LSB = $aa
CKSUM = $cc

THE ECM W LL RESPOND W TH:

MBG | D = $80
MBG LEN n+1+85 = $nn
MCDE = $04
ADD CONT = $dd

LB I T S I I T I T T T R T B T



ADD CONT
CKSUM

$dd
$cc

E R . N

hkhkkhkhkhhkhkhhhhhhhhhhhdhdhdhdhddhdhdddhdhdddhdhddhdrdrhdrrhdrxdidxx

CRG $07ED
LCTED: FDB $0000 ; Nxt Msg Entry Addr
FCB $80 : DEVICE | DCode
FCB $40 : RAM ROM Flag Werd
FCB 9 : Qutput Msg Length
FCB 27 ; Input Msg Length
FDB $0150 : Addr of Qutput Cnt'l Bock
FDB $0133 ; Addr of Input Cnt'l Bl ock

ORG $07F7
LC7F7: FCB 30 : If no Coorm >= 30 Sec Force node O
; CALIB = SEC S

LO7F8 FCB $0 ;
LO7F9 FCB $0 ;
LO7FA FCB $0 ;
LO7FB FCB $0 ;
LO7TFC FCB $0 ;
LO7FD FCB $0 ;
LO7FE FCB $0 ;
LO7FF FCB $0 ;

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

* END OF CALI B TABLES

Rk S S R R R R O S b O S R S R e S S S R R SRR S O

khkhkkhkhhkhhhhhhhhhdhhhdhdhhdhhhhdhhhdhdhhdhhdhdrdrddrhrdrrdxix

BUA/ 9340 P/ N 16059335 8/1/85 P
SS BY BUA/ 1728 P/ N 1227165

REV 8/1/95, W5

ECM P/ N 1227165

MY86 YB L98 MD8 NMB VE1 (A4

RAM Locat i ons $0000 - $O0OFF
NON VOL RAM Locati ons

MPU Status Reg's $3FFA

*

*

*

*

*

*

*

*

* GM P4 conputer system
*

*

*

*

*

* MPU Control Reg's $3FFC
*
*

hkhkhkkhkhhkhhkhhhdhkhhhhhhhdhhhdhdhhhdhddhhdhddrhdhhdhdrdrdhdrrdrrx*

ORG $C800

LC800: LDS #$01FF ; Set Up Stack
JSR LF3B5 ; 11 Usec Del ay

LDAA #$08 ; 0000 1000, Bit 3



LC815

LC81D

STAA L5000 ; Set Log RAMto MPU

LDX #30A ;

BRCLR L0003, $08, LC815 ; Mbde Wi3, ERR 51
;... else

LDX #$02 ; 0000 0010

STX L3FFC ;. MCU CSR

Int RAM 3FCO - 3FFA, 58 BYTES ?

LDX #3$3FCO ;

CLRA ; dr D Reg

CLRB ;

STD 0, X ;. CLR RAM

I NX ;

I NX ;

CPX #$3FFA ; Done ?

BNE LC81D ; Loop if not
;... else

khkhkkhkhhkhhkhhkhdhhhhdhhhhdhhhdhdhhhdhhhhdrdrhdhdrdhdrdrdhdrrddrxd*x

*
*

Set up MPU Devi ces

hkhkhkkhkhhkhhkhhhhhhhdhhhhdhhhdhdhhhdhhhhdhrrhdhdrdhdrrdhdrrddrxd*x

BIT
BIT

BIT

BIT

SFO SF1 Frq Hz
542, 288
262, 144
131, 072
65, 536

RPOPRrO
PR, OO

SP1 Frq Hz
542, 288

1, 048,576

1,572, 864

2,097, 152

PR, OO

S,
PRP for Serial

o
1
= O

Bit
Init TXY Rx Bits
Xmter

Serial Cnt'l

Ready For
set this to 1

| nput

Next Byte

;1000 1100
;. Set Prescaler Serial

;1000 1111,
; Set DDR Direction

Port Val



©  BITO=Input is Sync fm RX

; BIT1=CQitput to DO1 or Tnr Cnt'l PWnod

©  BIT2=CQutput to DO 2

. BIT3=CQutput to DO 3

© BIT 4 = SSO

©  BIT5 = SSI

: SSO SS1 BAUD RATE

: 1 0 8192

: 0 1 1024

: 1 1 256

* BIT 6 = Match enab Bit

© BIT 7 = Not Used

’ LDAA  #$90 1001 0000
STAA L4004 ' Set Baud = 8192

Test A/ D Qperation

’ LDAA  #$BO - A'D Ch TST Ch.
JSR LF1C3 : To A/D routine

© dr RAM?

© RAM $01B2 - $002D, 185 BYTES

’ LDX #$01B2 - Last Used RAM Loc

LC83D CLR 0, X © O ear RAM

DEX ; Bunmp Addr Down
CPX #$002D © Done ?
BNE LC83D © If Not Loop

Enabl e SXR Chi p

: Par I/0O

’ LDAA L4004 - Get CSR
ORAA  #$08 . Set b3
STAA L4004 W Back

' Serial 1/O(SPI) Init

’ LDX #$4002 . Qutput Data Latch
BSET 0, X #4 © SELECT FMD
LDAA  #$04 - b2, EST ENABLE
STAA L0030 - Save Status to NON VOL RAM
JSR LF1F9 : Xmt to Serial Data
BCLR 0, X #4 - De-sel ect SPI
STAA L0049 - FACTORY TST FMD BYTE 1



LC879:

LCBTE:

LC881:

LC88B:

Check Socket ed device

LDX #$0D08 :
LDD #$3FF8 :
LDAA  LCOO8 :
CVPA  #$AA :
BEQ LC879 :
OVPA  #$32 :
BNE LC87E :
cPY L0006 :
BNE LC87E :
BCLR L0047, $10 :
BRA Lcss1 :
BSET L0047, $10 ;
LDX #$FB1A :
BRCLR L0003, $08, LC88B
LDX #$FB12 :
STX L3FEC :

A D BATTERY VOLTAGE

LDAA  #8$10 ;
JSR LF1BE :
STAA  LOO7E :
CVPA  #100 :
BCC LCSE2 :
BSET L0040, #$20 :

CK FUEL PUWMP VOLTAGE

JSR LE816 ;
LDAA LOO7F ;
CVPA #160 ;
BCS LCBE2 ;

CK DI AG MODE STATUS
(IFDIAGV gt 0.8V &It 2V,

LDAA  #8$70 ;
JSR LF1BE :
CVPA  #100 :
BCC LCSE2 :
OVPA  #40 :

BCnt'r Last HU LF32E
CGet Stored CK SUM

IF its AN $AA Bypass
Xit & Adr ER #51 Flg
... else

Ck for correct EPROM
If Not exit werror

... else

CK CK SuM VAL

Bad Ck Sum Xit w Error
... else

Cr Er #51 F g

Exit Ck Sumtest

Set Err, (#51)

Init MPU

Mbde Wi3, ERR 51
... else

64, 274

MCU CSR

Set Up For A/ D CHL
To A/D

Batt Volts,

Batt Volts,
(A'D

10 vDC

IF LT 10 VDC, EXIT via HU CHECK
... else

set B5, ERR 54A

Force Default for Punp Volts

To Punp Subroutine

Punp VDC, (A/D)

16. 0 VDC

IF GI 16 VDC. EXIT via HU CHECK
el se

SET FACT TEST)

A/ D Ch 7 DI AG SW STATUS
To A/ D Subroutine

2.0 VDC
IF GI 2.0 VDC, EXIT via HU CHECK
... Se
800 Mvdc

’

To Ck SUM



LC8D7

LC8DF

LCBE2

LC8ED

BCS

BSET
BSET

LCBE2

L0047, #$80
L0031, #$04

IF LT 800 nmvdc, EXI T via HU CHECK
el se

Set b7, FACTORY Tst MODE. <---***%
Enabl e SPK

DO GM | EEE SUM $CQ000 - ->

$4000 | N LENGTH

LDX
LDD
JSR

STY

INNT 1AC & | GN OFF Tl MER

LDAA
STAA
STAA

#$C000
#$4000
LF32E

L0173

#204
L0179
L0032

L0049
#3$03
LC8DF

#$0000
H#BAA

0, X

#$002E
LC8D7

$FFFF

START OF EPROM
LENGTH OF EPROM
To Ck Sum Subrouti ne

| EEE CK SUM

AC MOT

I
I GN Tl MER

FACTORY TST FMD BYTE 1
bl & b0,
BR IF NOT b0 & bl

el se

BR | F NO HEADS UP
... else
H U. ROM Addr

JSR

CPD
BEQ

LF3A7

L0018
LCO0E

Call RAM ERR Wi's Ck Sum

Ck Sum OF Err Wrds
BRIF Z
el se



LC8F8:

LCOOE

CLR RAM $002D -> $0000

LDX
CLR
DEX
BNE

#$002D
0, X

LC8F8

DO ERR Wb CKSUM

JSR
STD

LF3A7
L0018

INIT BLM CELLS

PO NT TO TOP ADDRESS
CLEAR MEM LCCATI ON
DECR ADDRESS PO NTER
TI LL DONE

el se

Call NON VOL RAM ERR Wi's Ck Sum
Save Ck Sum OF Err Wrds

To INNT BLMInit.

144 1AC Idle Spd Start up park posit.
Save Strt up | AC Posit

b6
Set NV RAM Bad Fl g

JSR LF434
INNT 1 AC

LDAA LC62F
STAA LO02C
LDAA #$40
STAA LOO3D
LDAA L0047
Bl TA #$10
BEQ LC93B
LDAA L0003
CRAA #$08
STAA L0003
JSR LF498
BSET L0007, #01
LDAA L0047
CRAA #$10
STAA L0047
JSR LF3A7
STD L0018
LDAA L0047
BM LC93B
CK DI AG SW STATUS
LDAA #$70
JSR LF1BE

Cet NMD VD3
Set EBErr b3, ERR 51

Else Lite Ck Eng Lanp

Err #3 Flg word

Set b4

ERR Wil's Ck Sum
Save Ck Sum OF Err Wrds

BR I F

A/ D Ch 7 DI AG SW STATUS
To A/ D Subroutine



CVPA #40 ;
BCS LC93B ; BRIF AD RESULT L. T. 88 M/DC

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
* WAI T HERE FOR | NTERUPT

*
khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrdhhdhhhdhhdhdrhddrdrdrxdxdk

LC938: SW ;
BRA LC938 ;

Rk Sk S S R R S kS S b S R R R R e S R S I SRR S O

LC93B BSET LO03C, $80 ;. SET b7
JSR LF3B6 ; TOSEG 6, Log RAMto MCU, Cool A/D
BRSET L0001, $08, LC96A : BRI1F b3,
... else

LK UP Start up Enrich vs Cool Tenp

Tbl Val = Pct Chg * (256/100)

LDAA LO0O5B ;. COOLANT

CVPA #208 ; 115c

BLS LC94D : BRIF COOL GI 115c¢c

... else

LDAA #208 : USE 115¢ MAX FOR LK UP
LC94D PSHA ;

LDX #$C3E4 ;1| NDEX START UP ENRI CH Tbl

JSR LF2C6 ; Call 2d Lk Up, (No Ofset)

CLRB ;

STD LOOOE ;. SAVE START UP ENRI CH %CHG

LK UP Opn Lp AFR % Chg vs Cool Tenp.
Tbl = Pct Chg * 2.56 + AF BI AS

PULA . GET COOL VAL FM STX
PSHA :

LDX H$CALF : INDEX UP Opn Lp AFR % Chg Tbl
JSR LF2C6 . 2d Lk Up, (No Offset)

STAA  LOOCD . Cool Tenp, AFR Ratio

LK UP Strt Up Spark Adv vs Cool Tenp.

TBL = SA deg * (256/90)

PULA . GET COOL VAL FM STX
LDX #$CL7A . Strt Up Spark Adv Tbl
JSR LF2C6 : 2d Lk Up, (No Offset)

STAA L0013 . Spark Adv (START UP)



LCI6A LDAA LOO5D ; RESTART COOLANT

BCLR LOO3B, $10 : CLR b4

CVPA LCo2C ; Hot Restart H Lnt, (54c)

BCS LCO7A BR I F RESTART COOL LT 54c
el se

LDAB L0001

ORAB #3$40 SET b6
STAB L0001
LCO7A CMVPA LC1FA ; ERR # 32 Parans, 31c QUAL
BCC LC990 : BRIF COOL GT. 3lc
... else
LDX LOO1A ; Eng Run Tine (sec)
BNE LC990 . BRIFNZ
; el se
JSR LF1EO ;
BI TA #3$20
BNE LC990 BR I F b5
el se

DI AGNOSTI C MODE WD 3

SET b5, EGR DI AG SWBAS AT START UP,
... ERR 32

DI AGNOSTI C MODE WD 3

LDAA L0041
CRAA #%$20

STAA L0041

LC990 LDAA LC3A0 ;02 filter init val

STAA LOOG6F : FILT o2 VDC
STAA L0071 : FILT o2 VDC
STAA L0073 : FILT o2 VDC

CET TPS A/ D & PRCCESS

" LDAA  #$50 . A/D Ch 5, (TPS Vol t age)
JSR LF1BE ; To A/ D Subroutine
STAA L0081 ; TPS, (A/'D
LDAA LC39B : Mn TPS Posit
STAA L0086 ; Fltered low TPS, (A/ D)
JSR LF35A ;: To TPS Load Subrouti ne
LDAA LOO7E ; Batt Volts Value, (A/D
JSR LDE72 ; TO MAJOR LOOP SUNBOUTI NE, Seg E

;. WBATTERY A/ D VALUE

LDD L3FC8 ;. SPK Peri od
STD LOOB2 : OLD PA2 CNT' R
LDD LC3CB ; 445d, Get Stoch ratio
STD LOOCE . AFR

LDAA L0008 ;
Bl TA #$01 ; b0
BNE LC9C0 ; BRIF bO



el se

DECA ;

STAA L0004 ;. Xm sh Mode word
LCOC0 JSR LFA58 ;

LDAA #3504 ;

JSR LF4A8 ;

LDAA #$0E ;

STAA LOOOO ;

LDAA #128

STAA LOOCO
STAA LOOC6
STAA LOOCO

Blk Lrn Mult, Scaled 1
Base PWds Lp Corr <----- kxR Kk
As/Lp Int, Add Fuel if > 128

LDAA #$19 ;
STAA LO18A ; LOCATI ON OF NEXT ENTRY | N EPROM TBL
LDAA #160 ;

STAA L0068 ;

LDAA LC62F ; 144, 1 DLE SPD START UP PARK POCSIT.
STAA LO10C ;

LCOES LDAA L4005 ; Free run Up Cnt'r
ADDA #$02 ; ADD 2 CNT' S
STAA L4006 ; Match Reg
LDX #$4007 ; index TX/ Rx CSR
BSET 0, X, $01 ; SET bO
JMP LCCC6 ;
EE Rk I S S b Sk I kI Sk R S R Rk kS S bk Sk
EE Rk I S S b Sk S R R S kS Rk Sk S bk S S S b S S
* | RQL SERVI CE ROUTI NE, CALLED FROM I NT AT LFF2
* TYPE $32, ECM P/ N
*
* Executed every | RQL
* Al'l M nor Loop done here:
*
* Ai r/ Fuel
* SPK
* I AC
* Etc.
EE Rk I S S Sk S Sk S I Sk kS S R Rk Sk S bk S Sk
LCIF4: LDX #$4007 ; index TX/ Rx CSR

; CK SC RX STATUS, (8192 BAUD)

BRSET 1, X, #$01, LCA67 : BRIF b0
;... else

BRCLR 0, X, #$20, LCAOA : BRIF b5, If RXInt Not enab
;... else

BRCLR 1, X, #%$20, LCA2B : BRIF NOT b5, If not RX Int
; el se

BSET L0046, #$08 Set 8192 Baud



SC RX SUBROUTI NE

BAUD)

If Xmt not enab.
... else

IF not Xmt Int.
... else

Xmt Handl er

If SCI Xmt Conplete not Enab
... else
If SCI Xmit not Conplete

Par 1/ 0 CSR
Disable Xmt Via SXR
Par 1/ 0 CSR

Enab RX Int's
TX/ Rx CSR

UP CNTS VAL WHEN 6. 25 MSEC | NT

Cr 1st Int Expected Flg

TO 160 BAUD SERI AL

UP CNTS VAL WHEN 6. 25 MSEC | NT

Gr 2nd Expected Int Flg
Set Ser Data Line Hi
BR I F NOT b5, (SWIN D AG MODE)

... else
LOCATI ON OF NEXT ENTRY | N EPROM TBL

JSR LFA91
RTI
© 0K SCI XM T STATUS, (8192
LCAOA:  BRCLR 0, X #$80, LCA16
BRCLR 1, X, #$80, LCA2B
JSR LFBBB
RTI
LCAL6: BRCLR 0, X, #$40, LCA2B
BRCLR 1, X, #$40, LCA2B
© Disable SCI Xmit Via SXR
" LDAA L4004
ANDA  #$F7
STAA L4004
Enab RX Int's
" LDAA  #$27
STAA L4007
LCA2B: RTI
LCA2C: LDAA  LO18C
ADDA  #143
STAA L4006
BCLR L0046, $01
JSR LF880
RTI
LCA3B LDAA  LO18C
ADDA  #205
STAA L4006
BCLR L0046, $02
LDAA  #$04
JSR LFAAS
BRCLR L0035, $20, LCA66
LDAA  LO18A
OVPA  #25



LCAGG:

LCAG7:

LCA76:

LCA86:

LCAA4:

LCAB3:

BNE

LDAA
BNE

LDAA
STAA

BSET

JSR

LCAG6

L0189
LCAG6

#$09
LO12E

L0046, 4

LFA7A

... else

ALCL NUM OF BITS TO TX

BRIF NZ

... else

450 Msec

50 Msec TIMER TO LOOK FOR 8192 BAUD
SET b2

Init 8192 Baud Ser Reg's

6.25 Msec Int Logic

L0046, $01, LCA2C
L0046, $02, LCA3B

L0047, $80, LCA76

BR I F b0, 1st Serial Data I nput
... else
BR IF b1, 2nd Serial Data I nput
... else
BR I F b3,

el se
To Factory test routine

BRSET

BRCLR

LDAA
STAA

BSET
BSET

LDAB
STAB

BRCLR

BRSET

DEC
BNE

BCLR

LDAB

BSET

LDAA
JSR

LDAA
STAA
STAB

L0034, $04, LCA86
L0036, $04, LCA86

LOOOO
L0119

L0034, $04
L0036, $04

L4006
LO18C

L0046, 4, LCAAL

#205
L0046, 8, LCAB3

LO12E
LCAB3

L0046, $04

L4006
#11

L0046, $03

#$FB
LF49A

#$01
L4007
L4006

If tnmg error already flaged
... else

IF NOT b2, (TM5G ERROR CK FLG
... else

Fm NON VOL RAM

Save Counter

SET b2, Tng error
SET b2, (FLG FOR TMG ERR CHK)

<o 2277
UP CNTS VAL WHEN 6.25 MBEC | NT

If Not in 8192 Baud node

... else

Set Up for 6.25 Ms Int.

If |ocked in 8192 Baud Mbde

... else

50 Msec TIMER TI LOOK FOR 8192 BAUD
BRIF Z

... else

Di sabl e 8192 Baud node

<----- 2?7?72
Set up for 160 Ms Int, (160 Baud)

SET b0 & bl
Set Serial |ine Low

Di sable 8192 Baud Int's
Save 160 Int tine
CLR & RESTORE | NTERUPTS



LCAC3:

LCAEA:
LCAEB:

LCAEE:

LCBO4:

; TEST FOR VALID STX

TSX
LDS

CPX
BEQ

BSET
JSR

LDD
STAA

Cold Start

CLRB
STAB

PULB
BRCLR
BRSET
LDAA
BCC
LDAA
BCLR

STAA

#$01FF

#$01F7
LCAC3

L0033, $01
LDEA4

L3FFA
LOOAO

Save STX pointer

RE- SET USR STX

Ck STX ptr VS Hone Addr
BR I F STX AT $01F7

... else

SET b0, STACK FAI L

Ck Vss Every 6.25 Ms

Get MCU Status Reg.
ad MPU status reg

Pul se, If it Happened in this Int period

L0035
#3$08
LCB15

#$04

L0118

L0030, $04, LCBO7
LO09D, $80, LCBO7
LO12A

LCO029

LCB0O4

#255

L0036, $20

LO12A

M\R LCOP MD WD 2

b3, (DRP DURRI NG LAST 6.25 nsec)
BR I F NOT b3

... else

SET b2

SAVE MD WD TO STX

Inj Elimnation

Eng Run Tinme (sec) Fm NON VOL RAM
32 Sec Mn eng run time to reset
BR IF GI' 32 Sec THRESH
... else
TPS Ld Axis Var
77% TPS Val ue
BRIF TPS LT 77% (1f Yes clear)
... else
CGET the REF COUNTER
| NCR REF COUNT
BR
el se

RESET COUNTER
SAVE NEW REF COUNTER

Restore Mbde Word
BR I F NOT b2
... else
BR I F b7
el se
2, SPK BLEND, Add to ????
BR | F NO OVERFLOW

... else
USE MAX LMI

CLR b5, BLEND SPARK



LCBO7: BRSET  L0O03B, $02, LCB15 ; BRIF bl

... else
BRSET L0034, $80, LCB15 : BR IF b7, ENG RUNNI NG
;... else
BSET LO0O3B, $02 : SET bl
CLR L0472 ; CLR TMR
LCB15: LDAA L0033 ;
BI TA #3510 b4, 1 = I GN OFF
BEQ LCB1D ; BRIF NOT b4, Ign OFF
... else
ANDB #$FB ; CLR b2, (DRP LAST 6.25 Msec)
LCB1D: STAB L0035 ;. Reset Ref Pul se |Indicator
CHECK VATS

TYPE #32 ECM P/ N 1227165

BRSET L0003, $20, LCB5A : BR IF b5, VATS AREADY PASSED
el se

7 CK | F VATS ENABLED

LDAA LC014 ;. AVF OPTION WD #1
BI TA #3510 ; b4, VATS ON
BEQ LCB4F ; BRIf NOT VATS ENABLED, (ERR 46)
; el se
BSET L0007, $02 ; Set bl, Err 3 Flg word, (VATS Fail)
JSR LF3A7 : UPDATE ERR WI's Ck Sum
STD L0018 ;. Save Ck Sum OF Err Wrds

CK VATS FREQ (PERI OD) W NDOW (33 -> 66Hz)
BUA, (MY 86 TYPE 32 ECM

LDD L3FF8 ; PAL
CLVvV DELAY, (clr over flow flQ)

SUBD L0121 ad d VATS PER OD
BEQ LCB5A : If No PULSE
; el se
LDX L3FF8 ;. PA1
STX L0121 ;. add VATS
PSHB ;
PSHA ;
CK VATS FREQUENCY LIM TS
, SUBD LCOOE ; 3277d, VATS Max Limt, 66Hz
PULA
PULB
BHI LCB5A BR IF CNT' R LT VATS Max Limt

... else
1638d, VATS M n Val ue, 33hz
BR IF CNT' R GT' VATS Max Limt

SUBD LCO10
BCS LCB5A



... else

LCB4F: BSET L0003, $20 ;. SET b5, Mde W3, VATS K
BCLR L0007, $02 ; CLR bl, Err #3 Flg word< (VATS X)
JSR LF3A7 : UPDATE ERR WI's Ck Sum
STD L0018 ;. Save Ck Sum OF Err Wrds
LCB5A: LDX L3FCO ; Last 2 Ref Periods
STX L0095 ; CQurrent Mnor LP Ref Period

R I kR R S R AR O R R S R R S S R R

* CK ALDL

*

* BUA, TYPE $32, ECM P/ N 1227165

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhhhdhhhhdhhdhdrhddrdrdrrdxdk

CRG $0B5F
BRSET L0046, $08, LCB67 : BR If 8192 Mbde in | ocked Mbde
... else
BRCLR L0035, $20, LCBB4 : BR If Not b5, DIAG SWIN in ALDL Mbde
: el se
© LOOK FOR ALDL MODE 4
© (USE SERI AL DATA+1 | CB)
© (BUA TYPE 32)
LCB67:  LDAA L0151 . SERI AL DATA+1 | CB
OVPA #3504 © CHK FOR Mbde 4
BNE LCBAA © NOT IN Mode 4
... else
BRSET L0035, $08,LCBB4 : BR IF b3, exit (PR OR MODE 4)
: el se

BSET L0035, $08 Set Mode 4 FIg <----*%**

b6, RESET SYSTEM ERRORS
(USE ALDL OWD 1, |CB+4)

WD 3, b6
LDAA L0154 ; SERIAL DATA+4 1CB, ND 4 CNT'L WD 3, b6
Bl TA #$40 ; b6
BEQ LCB90 ; BRIF NOT b6 (CK | AQ
; el se
Clear Error Flag words
" R L0005 . Err #1 Flg word
CLR L0006 ; Err #2 Flg word
CLR L0007 ; Err #3 Flg word
CLR L0008 ; Err #4 Flg word
CLR L0009 ; BErr #5 Flg Wrd
JSR LF3A7 ; ERR WI's Ck Sum

STD L0018 ;. Save Ck Sum OF Err Wrds



LCB90: BI TA #3$20 . b5, MD4 CNT'L WD 3, b5
BEQ LCB9B : BR IF NOT b5,
... else
BSET LOOF3, $04 ;. SET b2,
LDAB #255 ;. MAX VALUE
STAB LO02C : 1 AC Present Posit
© b4, RESET BLM S
: W 3, b4
LCB9B: ’ BI TA #3510 : b4, NMD 4 CNT'L W 3, b4
BEQ LCBB4 : BRIF NOT b3, EXIT
... else
JSR LF434 : GO INNT BLM I nit.
BRA LCBB4 D EXT
CK IF IN ALDL MODE 4
IF NOT IN MODE 4, CLR FLAGS

LCBA: BRCLR L0035, $08, LCBB4 ; BRIF NOT b3, ALDL MODE 4, EXIT
;... else
BCLR L0035, $08 ; CLR b3, (MXDE 4 FLG
BCLR L0036, $01 ; CLR b0, (SKP ERR 42 FOR STALL SVR BYPASS)
BCLR LOO3F, $01 ; CLR bO
CLR LOOB4 ; SPK Fd Bk counter, (Err #42)
LCBB4: LDAA L0000 ; Mnor Lp Counter
I NCA ; Inc Mnor Lp Counter
CVPA #160 ; If Loop Cnt 160 (16)
BNE LCBDA ; If not 160, (16)
;... else
LDAB LOO3C ; ALCL MOD WD
ECRB #$20 ; b5, Toggle 1 Sec Flg
STAB LOO3C ; ALCL MOD WD

ENG RUN TI ME COUNTER

Do not Inc time if eng not running
Time in Sec's = 80 x .0125

LDAB L0034 ; Get Mode wd 1

BPL LCBCA ; BRI F ENG NOT RUNNI NG
;... else

LDX LOO1A ; Eng Run Tine (sec)

I NX ; INC RUN TI ME

STX LOO1A ; Save Eng Run Tinme (sec)



: If no Comm>= 30 Sec Force node 0O
;7 (TM R VAL AT C7F7)

LCBCA: LDAA L0171 ;. SERI AL DATA TI ME TO FORCE MODE 0
I NCA ; Incr Ser Data tine out tiner
STAA L0171 ;. NEW Ser DATA TI ME VAL
CVPA LC7F7 ;30 SEC,
BLS LCBD9 : BR TIME GI' 30 SEC
... else
CLR L0151 ; SERI AL DATA+1 | CB, (STATUS)
© FORCE MODE 0
LCBD9: , CLRA ; dr Mnor |oop counter
L CBDA: STAA L0000 ; Save M nor Lp Count
SEI ;. TURN OFF | NTERUPTS
JSR LF1EO ; Reset the FMD chip
STAA LOO2E ;. Save Results
JSR LF1E5 ; Read other, (Byte 2)
STAA LOO2F ; Save 2nd FMD Byte
CLI ;. CLEAR & RESTORE | NTERUPTS
LDX #$D000 . Set PWword to zero D.C.
LDAA LOO2E ; CGet results
COVA ; Comp FMD bytes
ANDA #SDF : CLR b6
LDAB L0037 ; Get prior Value, MCU | NPUT STATUS WD
ANDB #3$20 ; CLR ALL EXCEPT b5, (TCC LOCKED)
ABA ; Result to Areg
© CK AFR MODE WD 4
; Norm Open Fan set
" LDAB  LOD17 . Get Fuel/Air Mode Wi 4
BI TB #$20 ; b5, Norm Open Fan Req ?
BEQ LCBFE : BR IF not b5,
; el se
ECRA #3540 ; If so Invert Bit 6
LCBFE: ROLB ;
BM LCC03 ;. If PWR STEER SEL
... else
ANDA #$F7 ;. CLR b3, EXCESS PWR STEER ACTI VI TY
LCC03 STAA L0037 ;. SAVE TO MCU | NPUT STATUS WD
© CK A/C QUALS
, LDAA L0082 ; TPS Ld Axis Var
CVPA LC67D ; 100% TPS,
BCS LCC21 : BRIF TPS LT THRESH
... else
CVPA LCB7E ; 100% TPS
BCC LCC21 ; BRIF TPS GI' THRESH, (TO | AC LOOP)
; el se
LDAA L0065 ;. Vss
CVPA LC67F ;8 MPH

BHI LCC21 SKIP PS SWREAD | F > 8 MPH

; PWR STEER SW



LCC21

LCC58:

LDAA

ANDA

STAA

LOO2E

#3$08
L0037
L0037

Status Wrd L0037, (RAM

Bi t

JSR

LDAA
JSR
STAA
JSR

in Pk or Nuet
Not in 3rd GCear

EGR Di ag cl osed
TCC

LF4DF

#3$50

LF1BE
L0081
LF35A

Transient TPS Filter

LDX
LDAA
LDAB
JSR

STD

LOODD
L0082
LC30D
LF250

LOODD

I NVER

MASK, FOR b3, PWR STEER
MCU | NPUT STATUS WD
MCU | NPUT STATUS WD

or OD.

Pw Steering Pw Sw, (H Load)

Cool i ng Fan Request
A/ C Conpressor not On

Do 1AC 6.25 Ms Loop

A/D Ch 5, TPS Vol tage)
To A/ D subroutine

Save TPS, (A/D

To TPS Load Subrouti ne

Transi ent TPS

TPS Ld Axis Var

0.125, Trans TPS filter coef.
FI LTER ROUTI NE

Transi ent TPS

KEEP TRACK of SERI AL DATA & Al RFLOW HERE

LOOBO
L0034
LCC65

L0033, $10, LCCB2

LOO7F
LC208
LCC62

LC205
LCC58

LOO3F
#3$80
LOO3F

LCC65
LOOB6

LC204
LCC62

MAF H TMR (100Ms)
CGet node wd 1

| RQ ?

BR IF b4, |1GN OFF
... else
Punp Volts, (A/ D
10 vdc, M N FOR ERR 34
BR I F VOLTAGE GTI 10 V
... else
600 Msec M N QUAL TO SET H NMAF ERR 33
BRIF MAF H TIME GT. 600 Msec
el se

SET b7, (MAF H ERROR)

Get Air Flow val ue
If Air Flow <= 45 gns/sec di sable ERR 33
BRIF AIR FLONG T. 45 gns/S



... else

I NCB ; INCR H MNAF TMR

BRA LCC63 ;
LCCo2: CLRB ; CLR ERR 33, MAF H TMR
LCC63: STAB LOOBO ; ERR 33, MAP H TMR, (100Ms)

; CK EPROM | D BYTE

LCCB5: LDAB LCLAA ; Get EPROM I D
CvPB #$55 ; Is it $55
BNE LCC95 ; I'f not do BAD EPROM err
LDAB LC555 ;
CvPB #EAA ;o Is It $AA ?
BNE LCCO5 ; I'f not do BAD EPROM err
; el se
;01 Even m nor Loops Do:
; 1. Spark
; 2. @ Sensor read
; 3. Road Speed, Vss
’ LDAA L0000 . Get Mnor Lp counter
RORA ;
BCC LCC7B ;
;... else
LCC78 JwP LD6D1 ; Do Alr Fuel On Odd Loops
LCC7/B BCLR LOO3B, $08 ; CLR b3, MCDE 4 BYPASS FUEL

BRCLR L0035, $08, LCC87 BR I F NOT b3, MODE 4

: ... else
LDAA L0154 : MD 4 CNTL WD 1
BM LCC8C ;
; el se
: TOGGLE CoP
LCC87 JSR LF21A ; Toggle COP 2 Each 6.25 Ms
; SPK Edge Constrant
BRA LCC92 ;
LCC8C , BSET LOO3B, $08 ;. SET b3
BSET L0036, $01 ;. SET b0, SKP ERR 42 FPR STALL ..
; SVR SPK BYPASS
LCC92 JMP LCD05 ; Mnor Lp

; Bad EPROM Set Error Routine



LCCO5 BSET LOO4E, 1 ; Err #51, NEWERR 2

LDAA L0034 ;
ANDA H#STF ; CLR b7, Eng Run Flg
STAA L0034 ;

LDAA LOO3C ; Get COP 2 Flag
CRAA #$80 ; SET b8
STAA LOO3C ;

;If Bad EPROM Di sabl e SPK, (even Loops)
; Don't tog COP 2, (Gdd Loops)

LDAA L0000 ; Cont if EPROM bad
RORA ;
BCS LCC78 ;
... else
JMVP LD306 ;. Go D sabl e SPK

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhdhdhhdrdrhdrdhdhdrdrdhdrrddrxd*x

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhhhdhdrhdhhdrdhdrrdhdrrddrxrd*x

MAJOR LOCOP SUBROUTI NE

Execute on 100 Msec

L 3

*
ER R Sk I R R R R S R O S R R R R S R S S L R R

LCCAC. LDAA L0000 ; Get Loop Ont
RORA ;
BCC LCCB6 ; EXEC MJIR LOOP , SKI P COP

;... else

LDAA #SFF ; Set COP hi
STAA L400B ; Arm COP1

LCCB6: LDAB L0000 ; Get Loop Ont
ANDB #3$0F ; 0000 1111
LDX #$CCE4 ; Point to Seg Addr Tabl e
ASLB ;
ABX ; ADJ ADDRESS PO NTER FOR PRCPER SUB ADDR
LDX 0, X ; Get SEG  ADDR
JSR 0, X ; Jump to SEG Addr pointed
BCLR L0036, $04 ; CLR b2, TIMMs ERR CK FLG

LCCCé: CLI ; CLEAR & RESTORE | NTERUPTS
LDX $0110 ;
BRA LCCCF ;

. Refill RAM
LCCC,C: LDX $0110 ; Get RAM Addr.
LCCCF: SEl ; TURN OFF | NTERUPTS

LDD 0, X ;



STD

CLI

STX

BPL

LDX
STX

BRA

0, X

L0110
LCCCC

#$01FE
L0110

LCCCC

REFI LL HERE

CLEAR & RESTORE | NTERUPTS
DECR ADDR PO NTER

(TEW CE)

Save At RAM Addr

TI LL DONE

Top Of RAM ?

Save RAM Addr here

Loop till Done

MAJOR LOOP SEGVENT TABLE
TYPE $8D, 122

L OCE4:

LCDO4:

FDB $CD04
FDB $EDA3
FDB $EO7F
FDB $EA28
FDB $F8F9
FDB $ECEA
FDB $F3B6
FDB $EA95
FDB $CD04
FDB $E34E
FDB $EB3A
FDB $DEE5
FDB $E75D
FDB $EF04
FDB $DEGD
FDB $EC23

RTS

khkhkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhdhhdhhdhhhhdhhdhdhhdhdrhdddrdrdrxdxdk

Do nothing, exit w RTS

Qutput Bit Sig, (TCC, CCP etc)
Vss Calc

M sc 100 Msec

Log RAMto H. U.

A C, Osd Lp & Cool FAN

Log RAM

to MCU, Cool A/D

L. U. Cool ant var's

Do Not hi
Inj Ar

ng, exit w RTS
Managment

Lk UP Man Air tenmp Var's

EGR
Can Purg
D agnost

e
ics

TCC (A/ D vol tage convert)

Fuel /A r

Maj or Lp

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

KNOCK (A M nor | oop routne)

EXECUTED EVERY OTHER | RQL

Al N nor

Lp functions Related to SPK & Rd Spd

L0035
$04

L0040
L0040

hkhkkkhkhkhkhkhkhhhhdhhhhdhhhdhdhdhdhdddhdhdddhdhddhdhddhdrdrhdrdxdhdrxdidxx

MD VWD 2

CLR b2, (D AG SWIN D AG MCDE)
DI AGNOSTI C MODE WD 2

DI AGNOSTI C MODE WD 2

LK UP Slow o2 Filter Coef Vs Air flow

TBL = Mult * 256

LDAA

LOO5B

Ld Val Limted AIR FLOWfor
TBL
2d Lk Up, (No Ofset)

FI LT COEF TO STX

COOLANT

Lk Up



LDAB LC565 ; CGet cold o2 filter coef

ML :
ADDA  LOO5B © COOLANT
BCC LCD22 © | F NO OVERFLOW
i ... else
LDAA  #255 © MAX VAL
LCD22: PULB . GET SLOW 02 vs FLOW RESULT FM STX
MUL ;
TAB :
LDAA  LOOGF . FILT 02 VDC
LDX L0071 ; Mir Ip slo flt
JSR LF250 © LAG FI LTER ROUTI NE
STD L0071 . SAVE FILTERED A/ D 02 RESULT
© SPK 12.5 Msec Logic
' BRCLR L0035, $04, LCD4B  : Skp to LCD54 if no ref

;- in last 12.5 nsec

LDD L3FC8 ; CGet SPK Period
SUBD LOOB2 OLD PA2 CNT' R, Sub Val ue after
Lst SPK Peri od

TSTA ;
BNE LCD3F ;
; el se
CVPB LC228 ;
BLS LC47 ;
... else
LCD3F: I NC LOOB4 ; SPK Fd Bk counter, (Err #42)
BNE LCD47 : BRIF NZ
... else
DEC LOOB4 ; SPK Fd Bk counter, (Err #42)
LCD47: ADDD LOOB2 ; OLD PA2 CNT' R, SPK Peri od
STD LOOB2 ; OLD PA2 CNT' R, SPK Peri od
LCD4B: LDAA L0035 : MNOR LP MD WD 2

LDAB L0034 ;

BM LCD5F ;
... else
LDX L0095 ; CQurrent Mnor LP Ref PERI OD
CPX LC018 ; Ck Start up RPM Lmt
BCS LCD5F ;
... else
ANDA #$FB ; CLEAR b2, (DRP LAST 6.25 Msec)
STAA L0035 ;
CLRA ;
BRA LCD8B ;
LCD5F: BI TA $04 ;b2
BEQ LCDC1 : BRIF NOT b2
... else
ANDA #$FB ; CLR b2, (DRP LAST 6.25 Msec)



STAA L0035 ;

; ... and
. CALC DYNAM C DVELL
; = (DYNAM C DWELL/8) +1
" LDD L0099 ; DYNAM C DWELL
LSRD ; Div by 8
LSRD ;
LSRD ;
COVA ;
covB ;
ADDD L0099 ; Dynam c Dwel |
BPL LCD74 ;
7 .... else
CLRA ; USE ZERO
CLRB ;

LCD74: STD L0099 ; Dynam c Dwel |
CLR LOO9F ; Num O M nor Loops between Ref Pul se
LDAA L0034
BM LCDDD BR IF

el se

LDAB L0033

Bl TB #3508 b3, 2nd DRP (PERI OD VALI D)
BEQ LCDDO BR I F NOT b3
el se

Oontr for Eng Strt Up
Num OF 12.5 Ms | ps reguired
for RPMto be abover limt

LDAA L0093
CVPA LCO1A

BCC LCD8F BRI F
el se
| NCA
LCD8B: STAA L0093 Cntr for Eng Strt Up
BRA LCDD4 ;
LCD8F: LDAA L0034 ;
ORAA #3$80 ;. SET b7, ENGA NE RUNNI NG FLAG

STAA L0034 ;

BCLR LOO3B, $02 ; CLR b1l

; CK I F SINGLE FI RE MODE SEL

LDAA LC014 : AFR MD W 1, 1011 0100

BI TA #3502 bl, SINGE FI RE MODE SEL

BEQ LCDA5 BR IF NOT bl. If MAF in use
.... else

SET b7, (IN SINGE FI RE)

CLR b4 & b6, (TE SF & PW= 0)

BSET L0039, $80
BCLR L0039, $50

LCDAS5: CLR LOOBO ; MAP H Ont'r, (100 Ms)
BRSET L0033, $10, LCDB9 ; BRIF b4, (1 = 1GN OFF)
... else



LCDB9:

LCDC1:

LCDCD:

LCDDO:

LCDDA4;

LCDD7:

LCDDD:

LCDEG:

Diff Val to calc Air Fl ow

| F Anal og VALS * 7 or

PP2DLT < 85, enab ERR #34
el se

SET b6, ERR #34

SET b3

Num O M nor Lp's between DRP S
23 DRP'S ?

BRIF L T 23 DRPS

el se

Ref period Cnt'r,

LOOP HERE TILL | NTERUPT

LDX LOOEF
cPX LC211
BCC LCDR9
LDAA  LOO3F
ORAA  #$40
STAA  LOO3F
LDAA L0001
ORAA  #$08
STAA L0001
BRA LCDDD
LDAA  LOO9F
CVPA  #23
BCS LCDD?
LDX HSFFFF
STX L3FC0
WAl T FOR | NTERUPT
SW

BRA LCDCD
ORAB  #$08
STAB L0033
IWP LD306
TSTB

BPL LCDD4
| NCA

STAA  LOO9F
LDAA  #0
STAA  L400C
BSR LCDES
BRA LCDF6
© CALC RPM VAL
LDX #0149
LDAA  LCD09
BNE LCDF2
LDD L0095
BRA LCDF5

SET b3, 2nd DRP, (PERI OD VALI D)
M NOR LP MO VWD 1

BUVP UP COUNTER
NUM O M NOR LOOPS BETWEEN DRP' S

Get Numof Cyl's, (0 = 8 CYL)
BRIF NZ

... else

Current M nor LP Ref Period fm MPU



LCDF2: JSR LF266 ; MJL 8 X 16 SURGUTI NE

LCDF6: STD L0468 ; IMRAM NUM CF 65.5Khz cnts between DRPs
; between DRPs
RPM RPM P, RPM 25 & RPM12.5
Q= (153.6/RPM RER) * 2 "8

PER = 1/65.5 Khz per bit

ASLD ; SET DIVIDE OPER (x2)

PULX
LDD #0307
JSR LF215

15 * (512/25) or 153.6 * 2
TO F DIV SUBTQUTI NE

PSHB ;
PSHA ;

CVPA #96 ;. 2400 RPM
BLS LCE14 ;
... else

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

BCC LCE1B IF IN H RANGE RPM 25
... else
LDAA #255 ; If > 4800 RPMIimt to 4800, (255d)
BRA LCE1B ;
LCE14: ASLD ; X2, (RPM 12.5)
SUBD #8064 ;
BCC LCE1B ;
... else
CLRA ;. Else clear RPM

© 0 CTS = 400 RPM

LCE1B: STAA L0056 . RPM 25

PULA ;

PULB

PSHB L

PSHA ;

ADDD #128 : Round of f

BCC LCE28 ; 1f no overfl ow
; el se

LDAA #255 ; limt to 255



LCE28: STAA LOO57 ; RPM 25

PULA ;
PULB ;
ASLD ;X2
BCS LCE34 ;1 F OVERFLOW LIM T TO 255, (3187 RPM
; el se
ADDD #128 ;
BCC LCE36 ;
... else
LCE34: LDAA #255 ;. USE MAX VAL, 3187 RPM
LCE36: CLRB ;
LDX L0058 ; RPM 12.5, (UN-FILT)
BEQ LCE41 IF O, EXIT
el se

RPM 12.5 Msec | AC Filter Coef, (O.5)
FI LTER ROUTI NE

LCE41: STD L0058 ; FILT RPM 12.5

BRCLR L0001, $80, LCE4C BR I F NOT b7
el se

bO & bl, SKIP ERR 43.. & IN STALL SVR

BCLR L0036, $03

BRA LCEB3
LCE4AC CVPA LCO025 ; Stall Svr Lnt, (400 RPM
BCS LCESD ;

... else
CVPA LC026 Stall Svr Lnt, (450 RPM

BCC LCES1

LDAB LOOS5A

CvPB LCO27

... else
© Stall Svr Lnt, (550 RPM)

BLS LCES1
... else

LCE5D: BRSET L0036, $02, LCEVE bl, I N STALL SVR BYPASS SPK
CLR LOOB4 ; SPK Fd Bk counter, (Err #42)
LDD L3FFC ; CPU CR
ANDB #SEF ; CLR b4
JSR LF3B5 ; 11 Usec Del ay
STD L3FFC ; CPU CR
BCLR L0030, $04 ; CLR b2, EST ENABLE BI T, OFF
SEI ; TURN OFF | NTERUPTS
JSR LF1E5 ; FVMD SERI AL BYTE READ
CLI ; CLR & RESTORE | NTERUPTS
LDD L3FC8 ; Get SPK Period, (PA2 CNT'R)
STD LOOB2 ; OLD PA2 CNT' R, SPK Peri od
LDAA L0058 ; RPM 12.5

LCETE: BSET L0036, $03 ; SET bl & b0, STALL SAVER SPK FLAG



LCES81:

LCEB3:

LCEQO:

NO STALL SAVER SA

BRCLR L0036, $02, LCEB3

: BRIF NOT bl, IN STALL SVR SPARK
... else

Disable Stall SVR Lnt, (550 RPM

STALL SVR RPM THRESH

BR | F RPM GI 550 RPM

... else

Cear Stall SVR SPARK FLAG b0 & bl
EST FB CNT' R, PREVENT ERR 42

ZERO VAL' S
TO SPK Dwel |l Cnt'r
11 Usec Del ay

; SPK Dnell Cnt'r
; 11 Usec Del ay

; CURRENT EST FALL - LAST EST FALL
; 11 Usec Del ay

; EST FALL CNT' R
; (Time FromRef to Fire IGNCnt'r)
; 11 Usec Del ay

; BOnt'r last ref

CVPA LC028

BLS LCEB3
BCLR L0036, $03
I NC LOOB4
ZERO VAL' S

EST DWELL, EST PULSE W DTH
CLRA

CLRB

STD L3FDC
JSR LF3B5

STD L3FE6

JSR LF3B5

STD L3FE8

JSR LF3B5

STD L3FF6

JSR LF3B5

LDX L3FEC
JSR LF3B5

STX L3FE4

khkkkhkhkhkkhkhkhkhkhkhkkhk

* Conpute Dwel |

khkkkhkhkkhkkhkhkhkhkhkhkkk

; 11 Usec Del ay
; B Cnt'r Bgn nxt Dwell

| F LOAD CHANGE DURRI NG LAST

25 nmsec > 10 Kpa SET DWELL
to $FFxx & Br to LCEC8 ...

LDAA
LDAB
SUBB
BCS

#255

L0063
L0062
LCECO

LCO1B
LCECB

FI LTERED LD VALUE
NORM LI ZED LOAD, 25 Msec QLD
BRIF OD GT. NEW

el se

; Ld Val vs Dwell Limt
o br if GT.
... else

| F DELTA RFPER > DYNAM C DVELL

set

DYNAM C DVWELL = -2 *

DELTA REFPER

LDD
SUBD
ASLD

L0097
L0095

; OLD REF PER
; CURRENT MNR LOOP DRP PERI CD
; DIV by 2



LCECB:

LCECD:

LCEDA:

LCEE9:

LCEF4:

LCEF9:

SUBD L0099
BM LCECD

ADDD L0099
STD L0099

Limt DYNAM C DVELL to

DYNAM C DVELL

... else
DYNAM C DWELL
DYNAM C DWELL

Current M nor LP Ref Period Fm MPU
DIV BY 8

REF PERI OOY 8, (11 DEG FCR
LDD L0095

LSRD

LSRD

LSRD

SUBD L0099

BCC LCEDA

; | F DYNAM C DWELL > REFPER/ 8

ADDD L0099

STD L0099
LDD L0095
STD L0097
LSRD

SUBD #229
BCC LCEES
ADDD #0308
BRA LCEF9
LSRD

SUBD #0295
BCS LCEF4

ADDD #0382
BRA LCEF9

. D=1/4 * (D + 23.3 msec)

Dynam ¢ Dwel |
Br if DYNAM C DVELL > REFPER/ 8
el se

set DYNAM C DVEELL to REFPER/ 8

Dynam ¢ Dwel |
SAVE NEW Dynami c Dwel |

Current M nor LP Ref Period fm MPU
Last M nor LP Ref Period fm MPU

/2

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

ADD 4.697 Msec

EXI T via BATTERY COW

4.5 Msec

BRIFDL.T. 4.5 Msec
... else

ADD 5. 825 Msec

EXIT via BATTERY COWP

23.3 Msec
/4

Rk I R R S R IRk S o

* BATTERY VOLTAGE COVPENSATI ON

*

Rk b o R S R S R A R

PSHB

PSHA

LDAA #124
SUBA LOO7E
BCC LCF02
CLRA

; LOW BATTERY DWELL
; If Batt < 12.4 VDC

12.4 VDC

Batt Volts Value, (A/'D
BRIF BAT VL. T. 12.4
... else

NEG Tl VE RESULT



LCFO2:

LCF1A:

LCF44:
LCF47:

LCF4C:

LDAB
MUL
TSX
ADDD

PULX
ADDD
STD

LDD
SUBD
SUBD
BCC

ADDD
STD

CK PASSBY Lk Up QUALS

(DI SABELD BY QUAL VAL'YS)

LDX
BNE

LDX

BHI

I NX

BRA

LDX

STX

BRA

LDX

STX

LDX
STX

BRA

#04

0, X

L0099
LO09B

L0095
#39

LO09B
LCF1A

LO09B
LO09B

L0125
LCF5A

L0082
LC298
LCF44

L0065

LC299
LCF44

LC29A
LCF44
LOO57
LC29B
LCF44
L0123

LC29C
LCF4C

LCF47
#0

L0123
LCF85
LC29E
L0125

#0
L0123

LCF60

630 usec/ Vol t

Dynam ¢ Dwel |
Dnell Cnts to MPU

Current M nor LP Ref Period fm MPU

Daell Cnts to MPU

BR | F NO UNDERFLOW

... else

Dnell Cnts to MPU, (15.25 Msec/BIT)
Dnell Cnts to MPU, (15.25 Msec/BIT)

TCC LK UP PASS BY TMR, (SEC * 80)
BRIF NZ
... else
TPS Ld Axis Var
No PASSBY Lk Up if TPS < 99. 6%
BRIF TPS L.T. 99. 6%

el se

No PASS BY Lk Up if RPM < 6375
BRIF RPMGT. 6375
el se

No PASS BY Lk Up if > 800 RPM
BRIF RPM L. T. 800

... else

RPM 25

NO PASS BY LK UP | F RPM < 6375

... else
DLY TMR
819 Sec DLY prior to PASBY LOCKUP

... else
I NCR TCC LK UP PASS BY TWR

CLR DLY TMR
DLY TMR

KEEP TCC LK ED UP FOR PASSBY 30 SEC
TCC LK ED UP TMR

CLR DLY TMR



LCF5A: DEX ; DEC TMR

STX L0125 : TCC LK ED UP TWMR
BEQ LCF7F ;
LCF60: LDAA LOO7E ; Batt Volts Value, (A/D)
CVPA #171 ; 17.1 VvDC
BCC LCF85 : BRIF BATT GI 17.1 VDC
; el se

; CKAFR MODW 1 & 4

LDX #$C014 - AFR MODE WD POl NTER
BRSET 3, X, $80, LCF85 © BRIF USE TOC OUT FOR A/IC CN' T, (Q017)
... else
BRSET 0, X, $40, LCF85 * BRIF USE PWR STEER SW SEL
: el se
LDX HSDFFF . 57,343
STX L3FD6 © TCC PWONt'r
BSET L0037, $20 - SET b5, MCU | NPUT STATUS WD, TCC
BSET L0036 $08 © SET b3, TCC LOCKED FOR PASS BY NO SE
BRA LCF85 - EXIT TO UP MAIN SPK LK UP
LCF7F: BSET L0004, $81 - SET b7 & b0, Xnission Mbde word
© OD ACTIVE, OD ON
BCLR L0036, $08 © CLR b3, TCC LOCKED FOR PASS BY NO SE

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

* LK UP MAIN SPARK ADV vs LD vs RPM

*

* TBL = SPK * (256/90)

Rk Sk kR R S R R R R R S R S S R R

LCF85: LDX #$CO2E ; PONT TO MN SPK TBL
LDAA L0001
ASLA
BM LCFA7 Br | F WARM Ki ckdown enabl ed

... else

CGET FILT COOLANT

START UP COCOLANT

BR | F COOLANT GI 26¢c

... else

START UP COCL

BR IF COOL LT LOO5SF

... else

Cool Diff Lmt Fm Thl, (20c)

LDAB LOO5B
CvPB LCO02C
BCC LCFOD

SUBB LOOSF
BCS LCFA3

CvPB LCO2D

BCS LCFA3
el se
LCFOD: LDAA LOO3B
ORAA #3540 SET b6, WARM KI CK Dn REQ
STAA LOO3B
LCFAS3: LDAB #208 : Max LOAD AXIS ON 1st WARM PASS
BRA LCFAF ;
LCFATY: LDAB L0063 ; filtered |Id val ue
CVPB #208 ; 208 gns/ SEC MAX FOR LK UP

BLS LCFAF ; BRIF LD VAL GT 208



LCFAF:

LCFQO:

LCFD1:

LCFD4:

LCFE9:

LDAB

LDAA
JSR

STAA
PSHA

#208

LOO56
LF27C

L045D

... else
USE MAX LD VAL

RPM 25
3d Lk Up Routine

SAVE HU SPK VAL
SAVE MAIN SPK TO STX

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

* LK UP COOL COWP SPK ADV vs LD vs COOL

*

khkhkkhkhhkhhhhhdhhhhdhhhdhdhhdhhhhdhhhhdhhhdhhdhdrhddrhdrrdxix

LDAA
CVPA
BLS

LDAA
LDX

LDAB

TST
BNE

CcvPB
BLS

LDAB
BRA

LSRB
ADDB

I NX
JSR

STAA
PSHA

LOO5B
#208
LCFQO

#208
#$COFE

L0063

0, X
LCFD1

#160
LCFD4

#160
LCFD4

#32

LF27C

LO45E

COOLANT

Limt COOL DEG FL to 115c

BR IF COOL LT 115c¢c

... else

USE 115¢ AS MAX LK UP VAL

PO NT TO COOL COWP SPK LD SEL BYTE

FI LTERED LD VALUE

CK LD SELECTOR BYTE (0 = LD VAL)
BRIF NZ

... else

MAX LD VAL FOR LK UP

IF LD LT 160

... else

USE MAX LD VAL FOR LK UP

LD VAL/ 2
M N LD VAL FOR LK UP

PO NT TO TBL
3d Lk Up Routi ne

SAVE HU COOL COWP SPK RESULT
SAVECOCOL COWP SPK TO STX

Rk Sk kR R R A R R R R Rk R S R R R

LDAA
BI TB
BEQ

Bl TA
BEQ

BI TB
BEQ

LDAA
CVPA
BH

LCO17

L0037
#3$10
LCFE9

#%$20
LDO17

#$04
LCFF4

LOOSF
LC288
LDO17

AFR MD VWD 4

MCU | NPUT STATUS WD
b4, EGR DI AG CLOSED
BR I F NOT b4

el se

b5, N.O Fan Req
BR | F NOT b5
el se

b2, 4th gr Hw Mde Sprk Adv on
BR | F NOT b2
el se

NV ratio
Mn 4th gr Val



... else

LCFF4: LDAA L0063 ; FILTERED LD VALUE
CVPA LC16F If LV8 > 100 di sabl e hi -way node spark

BHI LD017 BE | F LD VAL LT 100
el se
LDAB LOO5B ;. COOLANT
C\VPB LC16E I f Cool ant <= 59.8c, (139.5f), disable
BLS LDO17 BR I F COOL GI' THRESH
... else
LDAB L0056 RPM 25

CvPB LC170
BCS LDO17

If RPMis |less than 6350 RPM di sabl e

... else

H way Mode Spk Tnr

Enabl e hi-way node spark if > 10 Sec
BRIF TMR LT 10 SEC

... else

GET MIR LOOP CNTR

LDAB LOOAG
CcvPB LC171
BHI LDO1D

LDAA LOOOO

BNE LD0O18
el se
| NCB ;I NCR TMR
BRA LDO18 ;
LDO017: CLRB ; CLR TMR
LD018: STAB LOOA6 ; Hiway Mbde Spk Tnr
CLRA ;
BRA LDO2B ;

LK UP H GHWAY MODE SPARK ADVANCE vs LV8 (I oad)

TABLE VALUE = SA * (256/90)

LDO1D: CVPA #144 ;. MAX LD VAL FOR LK UP
BLS LD023 : BRIF LD VAL LT 144
... else
LDAA #144 ;. MAX LD VAL FOR LK UP
LD023: LDAB #32 : MN LD VAL FOR LK UP
LDX #$C172 ;. ADDR OF TBL
JSR LF2B9 ; 2D Lk Up
LDO2B: LDAB LOO3A : HU DI SPLAY MD WD
ANDB #SEF ;. CLR b4
STAA LO45F ;. SAVE HU H GHWAY MODE SPARK ADVANCE
PSHA ;. SAVE H GHWAY MODE SPARK ADVANCE TO STX
BEQ LD037 : BRIF Z
... else
ORAB #3510 ;. SET b4
LDO37: STAB LOO3A : HU DI SPLAY MD WD

LDAA L0001 ;
Bl TA #%$20 ; b5
BNE LDO4D ; BRIF b5, (if IAC kick dn enab)



LDO4D:

LDO054:

LDOS7:

LDO63:

LDO88
LDO8B

LDAB
LDAA
STAB
PSHB
BEQ

STAA

LDAA
Bl TA
BNE
BRCLR
TSX
BNE

LDAA

BCC
LDAA
BLS

LDAB

BCLR
PSHB

LDAA
Bl TA
BEQ

LOOSF
LCO2A
LDO4D

LOO1B

LC684
LDO54

#%$20
L0001

LDO57

LCO02B
LOO3A
#$DF

L0460
LDO63

#%$20
LOO3A

L0035
#3$10
LDO88

L0030, $04, LDO88
0, X
LDO88
L0002
LDO88
LDO8B
LOO5B
LC22C
LDO8B
LC22B
LDO8B

L0002, $01

L0035
#%$20
LDO96

... else

START UP COOL THRESH

Low Lnt for Hot Restart, (54c)
el se

25d, Hot Sprk Retard

el se

SET b5, I AC KICK DN ENABLE FLG

Hot Restard Lnt fm Thl, (9.8 Deg)

HU DI SPLAY MD WD
CLEAR b5

SET b5
HU DI SPLAY MD WD

M\R LOGOP MD WD 2
b4, DI AG SWIN D AG MOXDE
BR I F b4

BR I F NOT b2
el se

Mbde Wil

COOLANT

CLR b0, ERR 43B TEST I N WORK

M\R LP MD WD 2
b4, DIAG SWIN D AG MCDE
BR I F NOT b5

el se



LD096:

LDOD1:

Rk Ik kR R R A R R S Rk S b R R R

* SUM THE SPARK ADVANCES

*

khkhkkhkhhkhhhhhdhhhhdhhhdhdhhdhhhhdhhhdhhhhdhhdhdrhddrhdrxdxik

LDAB
LDX

PSHA
PSHX

PULA
PULB
TSX

SUBB
SBCA
SUBB
SBCA

I NS

LC024
#0

L0013

LCOFD
#0

0, X
#$0000

CGET NI TAL LEAD FM CAL

SUBB
SBCA
STD

LDD

SUBD
BGT

ADDD
STD
JSR

LDD

LCO1C
#0
LO09D

LCO1E

LO09D
LDOD1

LO09D
LO09D
LFALE

L3FCA

Added S. A. for ALDL Mbdde
ZERO QUT SPK ADV ACCUM

GET ___ SPK
+ KNOCK TEST SA
GET ___ SPK
GET ___ SPK
GET ___ SPK

START UP SPARK ADVANCE

SAVE PARTI AL SUMMVED SPK ADV TO STX

SUB OFF 20 DEG COOL COWP SPK Bl AS

RESET STX

FI NAL SPK ADV VALUE

M NOR LOCOP MD WD 1

BR I F NO HEADS UP ON LI NE
... else

TO HEADS UP

| GN LEAD Val ue
SPK ADV REL TO REF, (Unlim
MAX S.A Limit, Aprox 40 Deg

SPK ADV REL TO REF, (Unlim
BRIF SPK G T SPK LMIr

... else

SPK ADV REL TO REF, (Unlim
SPK ADV REL TO REF, (Unlim
TPS ACCEL ENR ??

Counter #3, 16.5 Khz



LDOEO:

LDOF9:

LD105:

LD116:

PSHB
PSHA

SUBD
TSTA
BEQ

LDAB
PULX
PSHB

STX
CLRA
BRSET

LDAB
SUBB
BLS

CcvPB
BLS
BSET

BRA

CK KNOCK CONTROL QUAL' S

LOOA1

LDOEO

#255

LOOAL

L0003, $80, LD105

LOO5B
LOOSF
LDOF9

LC1BD
LDOF9
L0003, $80

LD105

LOO5B
LC1BC
LD105

L0040, $80
LD157

L0040, $80

L0058
LC1B9
LD116

CK ERR #43 STATUS

LDAB L0065
CcvPB LC1BA
BCS LD157
LDAA LC22A
LDAB L0002
BM LD157
CK BATTERY

LDAB LOO7E
CvPB #93

BCS LD157
LDAB LOO3B

el se

USE MAX VAL

BR I F b7, KNOCK ENBLED BY DI FF COCL
el se

COOLANT

START UP COCL

BRIF COOL GT. START UP COOL
el se

SET b7, KNOCK ENBLED BY DI FF COCL

COOLANT

I f COOLANT < 67c, DI SABLE KNOCK
BR IF COOL GI 67c

... else

CLR b7, KNK ENABLED (BY COCLANT)

SET b7, KNK ENABLED (BY COCLANT)

FILT RPM 12/ 5
If RPM = > 650 RPM KNOCK i s ENABLED
BRIF RPMGT. 650

el se

If ERR 43, then KNOCK retard 8 Deg

... else
If ERR 43, then KNOCK retard 8 Deg
MD VD 2

el se

Batt Volts Value, (A/'D

9.3 VDC

BR I F BATTERY L. T. 9.3 VDC
el se



Bl TB #3$20 ;. bb
BNE LD157 : BRIF b5
... else

KNOCK ATACK RATE vs RPM

TBL = ATTACK RATE I N Deg/ MSEC /0. 0225,
400 - 4800 RPM

- Dff Cool Tenp G T. Enab KNOCK

LDAA L0056 . RPM 25
LSRA . RPM 25/ 4
LSRA ;
LDX #$C1BE ;. Thl Addr,
JSR LF2C6 ; 2d Lk Up, (No Ofset)
PULB ;. GET KNOCK CNT FM STX
PSHB ;
MUL ;. KNOCK CNT * ATACK RATE
ASLD ;o MALT * 2
ADDA LOOA5 ;. SUM TO KNOCK RETARD
BCC LD13D ; el se
... else
LDAA #255 ;. USE MAX VALUE
LD13D: PSHA ;

LDAA LC1BB ; 25.3 deg Max KNOCK Retard, (not in WOT)

LDAB L0043 ;. AF MODE WD
Bl TB #3$20 ;. b5, PWR ENR IS ACTI VE
BEQ LD152 : BR IF NOT b5

; el se

: Lk Up MAX KNOCK RETARD WHEN I N WOT vs RPM
; TBL = Deg * (256/45) 800 - 6400 RPM

LDX #$C1C8 ; Point to thl
LDAA L0057 . RPM 25
LSRA . RPM* 2
LDAB #16 ; OFfset for Lk Up
JSR LF2B9 ; 2d Lk Up
LD152: PULB ;
CBA ; COWP LK ED UP RESULT to B reg
BCS LD157 : BRIF BGT. KEDUP RESULT
; el se
TBA ;
;. RETARD
LD157: STAA LOOAS : Retard for knock
LSRA ;. RETARD/ 2
PSHA ;
LDAB L0033 : MNOR LOCP MD W 1
BPL LD164 ;
;.. else
LDAB L004B ;. HU SPK FLAGS

BCS LD16D



LD164:

LD16D:

LD17C

LD180

LD189:

.. else
SPK ADV Rel to Ref, (Unlim

MB WD 2

el se

el se

CLEAR b7, ERR 43 TEST FAIL TH S START

CK IF IN DIAG Dl AGNOSTI C MODE WD 3

20 Deg, Fixed S.A For diagnostics
Spk Adv Rel to Ref, (Unlim

MAX Spk. RETARD | IM T FM t BL
SPK ADV REL TO Ref, (Unlim

... else
USE MAX LMI FOR Spk RTD

LDD LO09D :
TSX ;
SUBB 0, X :
SBCA  #0 :
STD LO09D :
PULA ;
LDAA L0002 :
PULB ;
TSTB ;
BEQ LD180 ;
Bl TA #$01 :
BEQ LD17C ;
ANDA  #$FE :
ORAA  #$40 :
ANDA  #$TF ;
STAA L0002 :

© DI AG 20 Deg SPK ADV
" LDAA L0041 ;
BPL LD189 :
LDD LC022 :
STD LO09D :

© LIMT SPARK RETARD
" LDX L0020 ;
CPX LOO9D :
BLT LD192 :
STX LO09D :

CKIFINMDE 4 < ----**x*%%

CNT'L WD ..,b3 1 = CONTROLI NG

CNI'L WD ..,b5 1

BRCLR

CK MODE 4 CNT'L CWD 5, b3

LDAA
Bl TA
BEQ

CK I F ALDL M2DI FI NG SPARK

( MODE 4

LDAB

L0035, $08, LD1C8

L0158
#3$08
LD1C8

oW 8)

LO15B

BR I F NOT b3, MXDE 4
el se

ALDL FUNCT MOD ENABLE WD

b3

Br | F NOT b3, NOT DO NG SPL, (EXIT)
el se

ALDL SPK ADV, (MODE 4 WD 8, Db4)



Bl TA #3$10 7 b4

BNE LD1BO © Br IF b4, OONTROLLING Spk
... else
BITA  #$20 © b5
BEQ LDLAD © Br NOT b5, |F ADV SPARK
Do el se
LDAA  #128 :
NEGB :
BRA LDLCA © Br IF IN RETARD SA
LD1AD: CLRA :
BRA LDLCA © EXIT WNO SPK MD
© CK |F ADD or RETARD SPK
LDIBO:  BITA  #8$20 - b5
BNE LD1BD © BR IF b5, SUBTRACT SPARK ADVANCE
... else
© ADD SPARK ADVANCE
" LDD LO09D . SPK ADV REL TO REF, (Unlimn

ADDB LO15B
ADCA #0111
BRA LD1C4

ALDL SPK ADV
40 deg ???
G0 SAVE SPK ADV

; SUBTRACT SPARK ADVANCE

LD1BD: LDD LO09D ; Spk Adv Rel to Ref, (Unlim
SUBB LO15B ;. ALDL SPK ADV
SBCA #30 ;
LD1CA4: STD LO09D ; Spk Adv Rel to Ref, (Unlim
BRA LD1DB ;
LD1C8: , BRSET L0041, $80, LD1DB : BRI1F b7, I N DI AGNCSTI CS
... else
LDX LO09D ; Spk Adv Rel to Ref, (Unlim
BM LD1DB : BR IF RETARD
PSHX ;
TSX ;
LDAA LO12A ;. SPK ADV BLEND MULT
JSR LF266 : MJL 8 X 16 SURQUTI NE
PULX ;
STD LO09D ; Spk Adv Rel to Ref, (Unlim
LD1DB: LDD LO09D ; Spk Adv Rel to Ref, (Unlim
BM LD1E7 ;

LDAA L0034 ;
ANDA #SFE ; CLR b0, IF ADVANCE CLR ADV/ RETARD FL
STAA L0034 ;



LD1E7:

LD1EE:

SET b0, |IF RETARD, (ADV/ RETARD FLG

BRA LD1EE
LDAA L0034
CRAA #$01
STAA L0034
NEGB

PSHB

CK HEADS UP

MAKE SPK ADV REL TO TDC

LDAA
BPL

JSR

L0033
LD1F6

L580F

CK | F HEADS UP ON LI NE
BR I F NO HEADS UP
el se

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

Rk S o S R R R S S S b R R R R e S R S R R S Sk O IR o

SPARK QUT ROUTI NE

L 3

*

EXECUTED EVERY OTHER 1RQ
ALL MNR LOOP SPARK FUNCTI ONS

and Vss

hkhkhkkhkhhhhhhkhhhhhdhhhhdhhhdhdhhhdhhdhhdhrdhhdhhdhdhhdhdrhddrdrdrxdxdk

LD1F6:

LD20B:

LD20C:

LD20E:

PULA
TSX
JSR

PULX
PSHB
PSHA
TSX

LDAB
RCRB
BCS

CLRA
CLRB
SUBD
PULX

BRA

LF266

L0034

LD20C

0, X

LD20E

MJL 8 X 16 SURQUTI NE

FLAG

TO SPK OQUT ROUTI NE
el se

SPARK QUTPUT ROUTI NE

BUA, TYPE $32 ECM P/N 1227165

Time Corr for Spark, Aprox 200 usec



PSHB ;
PSHA ;

TSX ;

DRP PERI QY 16

CLRA ;
CLRB ;
SUBD L0095 ; CQurrent Mnor LP Ref Period fm MPU
LSRD ;. TIME/ 16
LSRD ;
LSRD ;
LSRD ;
ORAA #3FO0 ;. MASK FOR MBB
ADDD L3FF6 ; Time FmRef to Fire IGNCnt'r
SUBD 0, X ;
BM LD243 ;
; el se
ADDD 0, X ;
STD 0, X ;
ASLD ;
LDD L0095 ; CQurrent Mnor LP Ref Period
BCC LD23B ;
; el se
COVA ;
CcOovB ;
ADDD #1 ;
SUBD 0, X ;
BCC LD23F ;
; el se
BRA LD243 ;
LD23B: SUBD 0, X ;
BCC LD243 ;
LD23F: ADDD 0, X ;
STD 0, X ;
LD243: LDD 0, X ;
SUBD L3FF6 ;. TIME FmRef to Fire IGNCnt'r
BSR LD20B : SHORT DELAY
STD L3FES : CURRENT SPK Fall Cnt'r
BSR LD20B : SHORT DELAY
ADDD L3FDC ; SPK Dwell period cnt'r
BSR LD20B ;. SHORT DELAY
SUBD LO09B : Dwell Cnt's to CPU
STD L3FE6 : SPK Dnell COnt'r
BSR LD20B ;. SHORT DELAY
LDD LO09B ; Dwell Cnts to MPU
STD L3FDC ; SPK Dwell period cnt'r

BSR LD20B ; SHORT DELAY



PULA ;

LDAB  LOOB4 SPK Fd Bk counter, (Err #42)

PULB ;
STD L3FF6 ; Time FmRef to Fire IGN Cnt'r
LDAA L0033 ; MNOR LOOP MD W 1
Bl TA #$08 ; b3, 1st DRP BIT = 1 | F 1ST DRP NOW
BEQ LD2A4 ; BRI1F NOT b3, 1st DRP
Bl TA #$10 ;
BNE LD295 ; BRIF b4
; el se
. OK IF ERR 42
;  SPK MON EANBLED
" LDAB  LClD? . Mask For ERR flag 3
BI TB #$20 ; b5, SKP Monitor error
BEQ LD295 ; BRIF NOT b5
; el se
LDAB L0034 ;
ASLB ;
BM LD295 ;
; el se
ASLA ;
BM LD28A ;
; el se
CLR LOOB4 SPK Fd Bk counter, (Err #42)
CvPB LC227 ; ERR #42 Param |f SPK toggl ed,
; (PA1L cnt's) >= 2 tines,
; prior to eng run set ERR #42
BLS LD292 ; BRIFLT 2 CNT'S
;... else
LD28A: BSET L0033, $40 ; SET b6, LOCK IN ERR 42B
LDD L3FFC ; CPU CR
BRA LD2D7 ;
LD292: BSET L0034, $40 ; BYPASS CHECK ENABLED
LD295: LDX L3FEC ; BCnt'r last ref
LDAB L0033 ; MNOR LOOP MD W 1
ANDB #SF7 ; CLR b3, 1st DRP BIT, (VALID PER QD)
STAB L0033 ;
| NCB ;
| NCB ;
STX L3FE4 ; BCnt'r, Bgn nxt Dwell
| NCB ;
LD2A4: MUL ;
LDD L3FFC ; CPU CR
ORAB #$10 ; SET b4
BRSET L0030, $04, LD2B7 ; BR I F b2, EST ENABLED
;... else
CLR LO12A ; SPK ADV BLEND MULT
BSET L0036, $20 ; SET b5, (BLEND SPK)

BSET L0030, $04 ; SET b2



LD2B7:

LD2C0:

LD300:

LD301:

BRSET L0036, $02, LD2CD
TST L0001
BPL LD2DA
BCLR L0030, $04
ANDB  #SEF
BRCLR L0036, $01, LD2D7
PSHB
LDAB  LOOB4
CVWPB  LC227
PULB
BLS LD2DA
BSET L0001, $80
BRA LD2DA
BSET  LOO4E, $20
CK IF IN MODE 4 <----#%*x%*
(MDE 4 MD WD 4, b3)
BRCLR L0035, $08, LD301
PSHA
LDAA L0154
BITA  #$08
BEQ LD300
ANDB  #SEF
BCLR L0030, $04
PULA
PSHA
STD L3FFC
SEl
JSR LF1E5
CLI
CLR LOOB4
BSET L0036, $01
LDX L3FC8
STX LOOB2
PULA
STD L3FFC
BRA LD365

BR I F bl, (IN STALL SVR SPK)
el se

TO CK MODE 4 ROUTI NE

... else

CLR b2

BR | F NOT b0, (SKP ERR42 FOR STALL SVR)
el se

SPK Fd Bk counter, (Err #42)

SET b5, NEWERR 2

BR I F NOT b3, MXDE 4
el se

MODE 4 MD VWD 4

b3

BR IF NOT b3, EXIT
... else

CLR b4

CLR b2

CPU CR
TURN OFF | NTERUPTS
SPI ROUTI NE

CLEAR & RESTORE | NTERUPTS
SPK Fd Bk counter, (Err #42)

SET bO,
(SKI'P ERR STALL SAVER SPK BYPASS)

SPK Peri od
OLD PA2 CNT' R

CPU CR

R Ik kR R S R R I S SR S e O S R AR R R R I

* END OF SPK QUT

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



LD306:

LD31E:

LD335:

LD33F:

LD35A:

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhhhdhhdhhdhhdhdrhddrhdrxdxdx

* LOW RPM SPARK

*

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhhhdhhdhdhhdhdhhddrhdrxdxdxx

LDAA
STAA

LDX
STX

I NX
STX
STX

LDAA
Bl TA
BNE
STX
LDAA

CLRB
STD

STX
STAB

STAB

LDAA
Bl TA
BNE

BSR

LDAB
ASLB
BPL

LDAB
STAB

LDAB
JSR

LDAA
STAA
STAA

LDAA
STAA

LDAB
BI TB
BEQ

LDAA
STAA

RTS

#00
L400C

#$FFFF
L0468
L0056
L0058
L0001
#$08
LD31E
LOO1A

LC33B

LOOES

LOOD9
LOOE2

L0104
LOOF3
#$04

LD35D
LD335
LD35D
LOO3D
LD33F

LC665
LO02D

LC62F
LD3DE

#255
L0109
L0102

#3$80
LOOF2

L0037
#$01
LD35A

#3$90
LOOF3

CPU COP

RPM 25
RPM 12. 5

b3

BR I F b, BAD SHUTDOMWN
... else

Eng Run Time (sec)

M NOR LOOP MD WD 1

Trans flt'rd Ld Val

Accel Enrich, Acum Fuel
Dff Ld Val Accel Enr Factor

IAC M0 W1 #2

el se

Al R MODE WD

... else
A/ C LRN, .. STEPS
Idle Spd A/ C Antic

STP' S | DLE RPM START UP

LIMT

SET BIT 7, AC STATUS OFF
[AC Cnt' | Word

MCU | NPUT STATUS WD

b0, | N PK/ NEUT

BR I F NOT b0, I N PK/ NEUT
el se

IAC M0 Wi #2



LD35D: LDAA
JSR

BCLR

LD365: SE

JSR

CLI

JSR
JSR

#SEF
LF49A

L0030, $04

LF1E5

LF92A
LE436

TIME QUT AF CNT' R

CLEAR EST ENABLE BI T
TURN OFF | NTERUPTS

FMD serial byte read
CLEAR & RESTORE | NTERUPTS

TO FUEL QUT
TO ASYNC QUT

khkhkkhkhhkhdhkhhhhhhhdhhhhdhhhdhdhhhdhhdrhdhrdhhdhhhdhhdhdrhdrrdrdrxdxdk

khkhkkhkhhkhhkhhhhhhhdhhhhdhhhdhdhhhdhhdhhdhhhhdhhhdhhdhdrhdrrdrdrxdxdx

LDAB
BI TB
BNE
LDAA
Bl TA
BEQ
LDAA

BCS

LD387: LDAA

LDAA
Bl TA
BEQ
LD393: LDAA
BI TB
BNE

Bl TB
BNE

CRAB
STAA

LD3A3: LDAA

PID M NOR LOOP

12. 5 MSEC CCODE

LOOF3
#$04
LD393

L0035
#%$20
LD387

LOO3C
LD387

LOO57
#80
LD393

L0002
#3$10
LD3FO

L0033
#3$10
LD3FO

LO02C
#$02
LD3AC

#$04
LD3A7

#$04
#$FF
L002C

H#$FF

hkhkkkhkhhkhkhhhhhhhhhdhhhdhdhdhdhddhdhddhdhdddhdhddhdrdrhdrdrdhdrxdhidxx

|AC M W #2
b2
BR IF b2
... else
M\R LCOP MD WD2
b5, DIAG SWIN ALDL MODE
BR I F NOT b5
el se

... else
RPM 25
2000 RPM

... else
Mode Wi2
b4, SKP | AC MOROR RESET
BR IF B4
el se

b4, 1 = IGN OFF
BR I F NOT b4

... else

| AC Present Posit

... else

b2

BR I F NOT b2
el se

b2

| AC Present Posit



LD3AY:

LD3AC:

LD3B4:

LD3C5:

LD3D0:

LD3D2:

LD3DE

LD3E4:

LD3ES:

LD3EC:

LD3FO:

BRA
TSTA
BNE
CRAB
SUBA
NEGA
BPL
LDAA
STAA
BNE
LDAA
BSET

Bl TA
BEQ

BSET
LDAA
Bl TA
BNE
JSR

BRA

STAB

LDAB
STAB
JWP

LDAA
SBA

NEGA
BPL

LD3B4

LD3A3

#$02
LC62F

LD3B4
#127
L0101
LD3D0
L0035
L0002, $10

#%$20
LD3C5

LOO3C, $01
L0033
#3$10
LD3D0
LD335

LD3FO

LOOF3
L0105

LOOF2
#SEF
LOOF2

LD6CA

LOO2C

LD3E4

LD3E8

#127
LD3EC

#3$80
L0101

el se
bl

el se

BRIF NZ
... else
M\R LP MD WD 2

SET b4, SKIP | AC MOTOR RESET

b5,
BR I F NOT b5
el se

IAC M0 Wi #2

[AC Cnt' | Word

| AC Present Posit
el se
el se

... else
b7

L0034
LD3D2

L0084
L0085

TPS T/ F Ld Axi es Var
add val Fm TPS Tbl



LD400: CvPB

STAA

LD407: LDAB

ANDB
BEQ

LDAA
ASLA
STAA

LD413: JSR

hkhkhkkhkhhkhhkhhhhkhhhhhhhdhhhdhdhhdhddhhdhrdhhdrdhhdrdrdhdrdrdddrddxx*

L0082
L0084
LD400
LC64C
LD407
L0084
LOO3F
#$24

LD413
LC64B
L0084

LES7A

TPS Ld Axis Var

TPS T/ F Ld Axi es Var

C\VD speed Param

TPS T/ F Ld Axi es Var

b2 & b5

C\VD speed Param
TPS T/F Ld Axies Var

EXIT TF CODE

hkhkhkkhkhhkhdhkhhhhhhhdhhhhdhhhdhdhhhdhddrhdhrdhhdrdhdhdhhdhdrhddrdrdrxdxdk

PI D ENG NE SPEED REGULATOR

50 Msec PID LO3 C

hkhkkkhkhhkhkhkhhhhdhhhhdhdhdhdhdhdhdddhdhhddhdhdddhdhddhdrdrhdrdxdhdrrdidxx

LDAA
ANDA
BEQ

JWP

LOOOO
#$07
LD41F

LD6CE

ALL EXCEPT b3
BR I F b3
el se

khkhkkhkhkhhhhhhhhhdhhhdhdhhdhdhhdrrhdrrdrdrrdixx

* ESTABLI SH | DLE SPEED CVD SPEEDS

Rk I o S R S R R R Sk S S o S R

LDA1F: PSHX

PSHX
PSHX
PSHX
TSY

LDX

#$C62E

CL P/N RPM CMD FLOCOR

LDAB
ANDB
STAB

LOOF3
#$DF
LOOF3

Deg ¢ COOL
| NDEX TGT RPM Thl

2d Lk Up, (No Off set)

| NDEX | AC Tabl es & Par ans

IAC M0 W #2

CLR b5
IAC M0 W #2



LD43A:

LD440:

LD448:

LD450:

LD468:

LD472:

BPL LD43A ;
;.... else

ADD I N AN CFFSET FOR P/'N

ADDA 6, X ; AC offset added for pk/neut, (50 RPM
LDAB LOOF2 ;
BM LD440 ;
;... else
ADDA 8, X ; TAC Ofset Ond Spd Added, (0 RPM
LDAB LOO3A ; HU DI SPLAY MD WD
ANDB #$20 ; b5, SET 1K RPM (1000 RPM
BEQ LD448 ; BRIF NOT b5
; el se

ADDA $57, X Add 300 RPM speed offset if hot spark

STAA L0102

LDAB L0035 : MNR LOOP MD WD 2
Bl TB #3$20 ;. b5, ALDL SWIN DI AG MODE
BEQ LD450 : BR IF NOT b5
... else
LDAA #80 ;. 2000/ 25

MN RPM IN P/ N AS REQ RPM

CKIF IN MDE 4
MODE 4 CNT'L WD 8, b0 & bl
MIDE 4 CNT'L W .. HAS NEWI AC CVD SPEED

BRCLR L0035, $08, LD468 BR I F NOT b3, MODE 4

... else, MXIDING (EXIT)
GET ALDL | AC CVD SPEED
| AC CNT' L SPEED

LDAA L0159
STAA L0102

... else

LDAA L0158 : ALDL FUNCT MOD ENABLE WD

BI TA #3501 ;b0

BEQ LD468 ; BRIF NOT b0, MDD ING (EXIT)
... else

BI TA #3502 ;

BEQ LD468 : BR IF NOT bi,

CVPA L0058 ;. RPM12.5
BCC LD472 ;
... else
LDAA LOOF2 c TAC Cnt'l Wrd
ORAA #3502 ; SET bl, SET MOTOR RESET STARTED BI T

LDD LOOFF ; 50 Mssec OLD FILT RPM RATE
; RPM12.5
SCALE RPM RATE



LD49B:

LD4AS:

LD4AB:

LDAAE:

LD4BY7:

LDAC3:

LDACD:

SAVE 50 Mssec FILT RPM RATE

LDAB
SUBD
BSR

STAB
TBA
BPL

NEGA
STAA

BLS

CLRA

LDAA
BEQ
STAA

LDAA
BEQ

DECA
STAA

ASLD

| NCA
BEQ

0,Y

L0058
4,Y

L0102
4,Y
LD4ACD
4,Y
LD49B
2,Y

$1C, X
LDAAS

LD4AB

L0107
LDAAE
L0107
LO10B
LD4AB7
LO10B
L0084
$1D, X
LD4AC3
LOO67
$20, X
LD4DD
LOOF2

#$FE
LOOF2

LD550

LD4D6

LD4DB

RPM 12. 5

| AC CNT' L SPEED

el se

el se

DEAD BAND TMR
BUMP UP TWR
BRIF Z

... else
DEAD BAND TMR

SAVE NEW DI SABLE CLSD LP PID TWMR
BRIF Z

... else

DECR TMR

SAVE NEW DI SABLE CLSD LP PID TWVR

TPS T/ F Ld Axi es Var

... else
VSS TABLE | NPUT, MPH (16/5)

... else

IAC Cnt'l Word
CLR bO

IAC Cnt'l Word

MLT * 2
I F NO OVERFLOW
el se

BRIF Z
el se



LD4ADG:

LD4DB:

LDADD:

LDAF5:

LDAFD:

LD503:

BRA
TSTA
BEQ

LDAB
RCRB

LD4DB

LD4DB

#255

BRIF Z
... else
MAX PCS LW

NOW I N NEUTRAL

Bl TA #$10
BNE LD503
CLRB

CRAA #$10
BRA LDAFD
NOW I N DRI VE
Bl TA #$10
BEQ LD503
QLD STATE WAS
LDAB $47, X
ANDA #SEF
STAB LO10B
CLR L0107
STAA LOOF3
BM LD53B

QLD STATE WAS I N DRI VE
SINCE I N DRI VE, LEARN M N

NEUT

VSS TABLE | NPUT, MPH (16/5)
BR I F MOVI NG SOMVE Vss

.... else

DI SABLE CLSD LP PID TWMR

.... else
SAVE RPM ERR TO STX
|AC M0 W #2

el se

TST OLD PK/ NEUT STATUS
BR IF I T WAS NEUT
el se

SET b4, DLY TMR XI STI ON DELAY

b4, WE VWE IN DRI VE, (OLD VAL)
BR I F NOT b4
el se

LC675, DELAY TMR, 320 Msec
CLR b4, OVR SPEED ENABLE

DI SABLE CLSD LP PID TMR

|AC M0 W #2
GOTO TO CPN LOOP TESTS
el se

PCSIT FOR | DLE



LD534:

LD538:

LD53B:
LD53C:

400 MSEC M N RPM ERR DEAD BAND TI ME BEFCRE

LEARN ENABLE/ DI SABLE

LDAA
CVPA
BLS

L0107
$3B, X
LD53B

RPM ERR TWVR
400 ©Msec M N RPM ERR TI ME
GOTO TO CPN LOOP TESTS

el se

LEARN NEWM N PCSI T FOR | DLE

| F SLEWED ABS, DON T LEARN

LDAA
ASRA
BCS

HOT RESTART ACTI VE ?

LDAA
Bl TA
BNE

LOOF3

LD53B

LOO3A
#%$20
LD53B

IAC M0 Wi #2

el se

HU DI SPLAY MD WD
b5

el se

LEARN M N MOTOR AT 100 MSEC LEARN RATE

LDAA
CVPA
BNE

COVPARE
LDAA
LDAB
BEQ

BM

| NCA
BLS
LDAA

BRA

DECA
BNE

I NCA
STAA

PULB

Bl TA
BEQ

Bl TA
BNE

LOOOO
#3$30
LD53B

NI NOR LP CNTR

BR I F NOT LP # $30
el se

PRESSENT vs M N MOTOR PCSI T' S

L0109
LO10F
LD53B
LD534
LO10C
LD538
LO10C

LD538

LD538

L0109

LOOF2
#$04
LD553

#$18
LD54F

el se
el se
INIT | AC WARM PARK PCSI T

... else
INIT | AC WARM PARK PCSI T

el se

GET RPM ERR FM STX
[AC Cnt' | Word
B2, MOTOR RESET WORKI NG

... else
b3 & b4

el se



BRSET L0037, $08, LD54F ; BRIF b,3, MU INPUT STATUS WO PW STEER SW

... else
BYPASS PID | F A/ C ANTI Cl PATE STEPS
;. ARE BElI NG TAKEN
’ LDAA L0106 : PID A/ C TI MER
BEQ LD59A ;
... else

: DI SABLE A/ C LEARNI NG | F TPS OPEN or
;. Vss GI' O

UNDER SPEED ENABLE CHECK FOR A PI D OVERI DE

LD54F: TBA ; SAVE ABC VSL OF RPM ERR

LD550: TSTA UNDER SPD ERR ?
BPL LD588 : BRI1F SQ
; el se

LD553: CLR L0107 ; CLR DEAD BAND COUNTER
LDAB L0084 ; TPS T/F Ld Axies Var

CvPB LC64D C\VD speed Param

BCS LD585

... else
LDAB L0067 MPH (16/5)
C\VPB $20, X 1.8 MPH, LC64E, Enab CL PIDif MPH <=
BLS LD585 BR I F
LDAB LO10F
BLE LD585

el se

NINOR LP CNTR

... else
LDAA L0000 :

STAA LOOF2 [AC Cnt' | Word

ANDA #$18 MASK 0001 1000
CVPA #$18
BNE LD585 BR IF b3 & b4
el se
: WVAIT FOR COVP MODE TO BE DONE

LDAA LOOF2 c TACCnt'l WrD
BI TA #3508 ;. b3, COVP MODE
BNE LD585 : BRIF b3

... else
ANDA #SEF ; CLR b4, TF ACTI VE

LDAB #129
STAB L0101

;129 STEPS
; REQUEST MOTOR STEPS

LDAA LOOF3 ; TAC Ml W #2
CRAA #%$20 ; SET b5,

STAA  LOOF3 CJAC Mi W #2
LD585: IWP LD6CB COEXIT
K I F MANUAL XM SH
LD588: , LDAB $54, X . FLAG '1' if manual vech sel
BEQ LD590 © BE | F NOT MANUAL

... else



LD590:

LD59A:

LD59F:

LD5B9:

LDAB LOO67
BNE LD553

; CK FOR PI D ENABLE

CVPA $21, X
BLS LD553

LDAA LOOF2
ANDA #SET
STAA LOOF2

khkkkhkhkhkhkhkhkhkhhkhkhhkkhhkrkx

* PI D ENABLED

*
khkkkhkhkhkkhkhkhkhkhhkhkhhkhkhkrx

LDAA LOOF3
BM LD59F

I NX

LDAA $1A, X
STAA $05, Y

LDAA $2D, X

LDAB $2B, X
STD $06, Y

LDAB $04,Y

MPH ( 16/ 5)
BR | F MOVI NG (BYPASS UNDER SPD CK)
el se

50 RPM Mn under spd err to enab PID
| F ERR LT 50, BP PI D REQULATOR
el se

[AC Cnt' | Word
CLR b3 & b4, TF & COWP MODE
[AC Cnt' | Word

|AC M0 W #2

CK P/'N

... else

PO NT TO 'I N DRI VE SCALARS

LC648, Max RPM Err for deadband in P/ N

187.5 RPM SEC, LGC65B,
NEUT RATE DEAD BAND
LC659, PK/NEUT intigrator gain

RESSTORE RPM ERR

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhhdhhdhdhhddrhddrrdrrdxdx

LDX #$C62E

LDAA $02,Y
CVPA $05, Y

BLS LD5F9
TSTB

BM LD5E1
LDAA $22, X
TST $04,Y
BM LD5EA
PSHA

LDAA $02,Y
CVPA LC658

PULA

BLS LD5EA
CcvPB $24, X
BLS LD5EA
ADDA $25, X
BCC LD5EA
PSHB

MUL

ADCA #$00

PULB

RE- | NDEX | AC Tabl es & Par ans
TABLES FOR PID F. B.
ABS VAL OF RP ERR

el se

el se

el se

50 RPM M n UNDER SPD ERROR

TO ENABLE H PROP & DERIV
GAI N ADDI TIONS, (RPM 12. 5)

el se

el se



LD5EL:

LD5EA

LD5ED:

LD5F3:

LD5F9:

LD607:

LD611:

LD61A:

LD624:

LD633:

TAB

TSTB
BPL

STD

LDX

LDD

JSR

STAB
BPL

NEGB
TBA
LDAB
BPL

CLR
LDAB
STAB

BRA

LDAB

LD5ED
#STF
LD5ED

$23, X

#0

LD5ED

#0

LD5F3

0,Y
0,Y
#$C632
LD611

#$C632
LOOFF

LD607
$03,Y
$4A, X
LD5B9
0,Y

LD4ACD

0,Y
LD61A

LOOF3
LD624

$002B, X
#0
$3A, X
LD633
L0103
0,Y
4,Y

LD675

o w
<<

ROUND OFF

ROUND OFF

el se

STP'S ADDED FOR FAN 2

... else
STP' S ADDED FOR FAN 2
RPM

el se

el se

el se

IAC M0 Wi #2

el se
ROUND

el se



BLS LD63E ;

... else
JMP LD6CO ;
LD63E: LDAB 7, Y ;
LDAA 2,Y ;
CVPA 5Y ;
BHI LD656 ;
; el se
CVPA $48, X ;
BLS LD6CO ;
; el se
LDAB $47, X ;
TST LOOF3 ;
BPL LD656 ;
; el se
LDAB $46, X ;
LD656: MUL ;
ASLD ;
LDAB 4, Y ;
BPL LD65E ;
; el se
NEGA ;
LD65E: ADDA L0103 ;
BVC LD668 ;
; el se
LDAA #$007F ;
BCC LD668 ;
; el se
NEGA ;
LD668: STAA $0004, Y ;
STAA L0103 ;
BPL LD671 ;
; el se
NEGA ;
LD671: CVPA $003A, X ;
BCS LD6C3 ;
; el se
LD675 LDAB $39, X ;
MUL ;
ADCA #0 ;
STD 6,Y ;
LDAA $3A, X ;
MUL ;
ADCA #0 ;
BPL LD686 ;
; el se
LDAA #STF ;
LD686: STAA 5Y ;
; LK UP IAC Mult vs Cool Tenp
LDX #$C686 ;. Thl Addr,
LDAA LOO5B ;. COCLANT
JSR LF2BF ; 2d Lk Up W Interp
PSHY ;
PULX ;
LDAB #6 ;



LD6AA:

LD6B6:

LD6C0:
LD6C3:
LD6C6:

LD6CA:

LD6CE:

NEGA
STAB
ASLB
BEQ

LDAB
STAB

LDAB
BEQ

STAA

BRA

LDD
STD
JWP

LF266

#0
4,Y
5Y
LD6AA
#3$80
L0101
LD6B6
LOOF3
#%$20
LOOF3

L0103
LD6C6

L0103

LD6C6

L0103
L0101

L0058
LOOFF
LCCAC

MJL 8 X 16 SURQUTI NE

el se
REQUEST MOTCOR STEPS
... else
|AC M0 W #2
SET BIT 5
|AC M0 W #2

el se

REQUEST MOTCR STEPS

RPM 12.5
rpm
TO MIR LP EXEC

Rk Sk S S R R R Sk R O S b O R R e S R R R S S

hkhkhkkhkhhkhhkhhhhhhhdhhhhdhhhdhhhhdhhdhhdhrdrhdrdhdhdrdrddrrddrxd*x

Al r Fuel 12.5 Msec LOOP,

*
*
*
*
*

*

BUA, $32 ECM

hkhkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdhhdhrdrhdhdrdhdrdrdhdrrddrxdx*x

LD6D1:

LDX
BRCLR

CPX
BCS

BCLR

LOO8B
L0033, $10, LD721

#3$08
LD724

L0001, $FF

lgn Of tnr
BRIF NOT b4, (1 =1GNON

... else
NON VOL RAM Mbde word



LDGEA:

LDGED:

LD70F:

BCLR

BCLR

CPX

BCS

L0002, $EF

L0003, $BF
LCO12

LDGED

CLR ALL EST MD BITS

EXCEPT FAILED TH' S TEST BIT, (b4)
b4, SKIP | AC MOTOR RESET

Mode Wi3, CLR ALL EXCEPT b6

SEC, IF IGN OFF TH'S TI ME TURN OFF ECM

WAI T HERE FOR SOFTWARE | NTERUPT
SW VECTOR TO $????

I NX

CLRA

STD

LDAA
BPL

JSR

LDAA

BRCLR

LDAB
BNE

BRSET

LDAB

STAB

ANDA
STAA

CLR

BCLR

LOO1A

L0034
LD70F

LF447
L0034
L0033, $20, LD70F

L0065
LD70F

LOO3E, $10, LD70F
LOO3E

#$40

LOO3E

#STF
L0034

LO18D
L0093

LOO3F, $01
L0039, $80

#$FFFF
LO08B

LOO3F
#$DF

lgn Of tnr
CLR ENG RUNNI NG TI MER

Eng Run Time (sec)

... else
Go init

BR I F NOT b5, (1 = IGN OFF)
el se

el se
el se

SET b6

CLR b7, ENG RUNNI NG FLAG

Cntr for Eng Strt Up

CLE b7, (IN SING.E FI RE)

lgn Of tnr

;1101 1111



LD744:

LD74C:

LD769:

LD77B:

LDAA
BPL

L0034
LD744

CK I F ERR 21 ENABLED

LDAA
Bl TA
BEQ

LDAA
STAA

CLR
STAB

STAA
LDAA
STAA
LDAA
STAA
LDX
BRSET

CPX

Go do
LDX
JSR
PSHB

PSHA

LC1DO
#3$02
LD74C

L0081
LC1EB
LD74C
LO04C, $02

#%$20
LD74C

LC39B
L0086

L0087
LOO3F

L0082
LD769

LC66E
LD769

LC66F

L0106

LD769

L0106

L0034

#%$20

L0034

L0082

L0083

L0095
L0034, $80, LD77B
LC357

LD77B

16 * 16 Mul't

LC357
LOOEA

LF2FO

el se

Mask For Mal Funct flg 1
bl, ERR Code 22, TPS | ow
BE | F NOT bl

el se

TPS, (A/ D)
If TPS A/D >= 12 then di sabl e ERR #22

... else
set Bl, NEWERR 1

b5

14% M n TPS Throttle Posit (init val)
Fltered | ow TPS, (A/ D)

TPS Ld Axis Var

... else

A C dutch Val ue
el se

A C Qutch, 0d

el se

SET b5

TPS Ld Axis Var

ad

Current M nor LP Ref Period
BR I F b7, ENG RUNNI NG FLAG
Crank RPM I nt

el se

Mult'cnd to X, (Crk RPM I nt
Grs/ Sec Disp Value, (Miult'plr)

16 * 16 Mult routine
Save M ddle 2 Bytes of Product

Save M ddle 2 Bytes of Product



LDAA L0063
LDAB LOO61
STD LOO61

i FILTERED LD VALUE

LDAA LC69A ; Ld VAR FOR SCALI NG LV8 Scal e factors

; 80d = 80/64 = 16

JSR LF472 : FACTOR I N 8x16 MJULT
LDD 0, X ;
ROLB ;
ROLA ;
BCC LD798 ;
; el se
LDD #SFFFF ;
LD798: ASLB ;
ADCA #0 ; ROUND
LD79B: PULX ;
BCC LD7AO0 ;
... else
LDAA #255 ;. USE MAX VAL
LD7AO: STAA L0063 : FILTERED LD VALUE
LDAA L0129 . FF CNT' R
CVPA LC35A ;. FF CNTR , Crank Param 0d
BCS LD7B1 : BRF=IF FF CNT LT O
; el se

BRCLR L0034, $80, LD7B1 BR | E NOT b7, ENG RUNNI NG FLAG

JWP LD86B

LK UP Crank Fuel PWMiIt vs TPS %
9 LI NE TBL, 0 - 100% TPS
TYPE $32 ECM

Table = Mult * 64

LD7B1: LDAA L0082 ; TPS Ld Axis Var for Lk Up
LDX #$C390 ; Tbl Addr
JSR LF2BF ; Call 2d Lk Up W Interp
PSHA ; Save Lk Up Result
LDAA LOO5B ;  COOLANT
CVPA #208 ; 115c
BLS LD7C2 ;

CRANK FUEL vs COOLANT Tenp.
LC36 = 6554 Scale Factor for Max Gk P. W

TYPE $32 ECM

Table = Msec * (65.536 * 256) / LC36C

LDAA  #$DO © Lk Up Var
LD7C2: LDX #$C36E . Tbl Addr
JSR LF2C6 ;. Call 2d Lk Up, (No Cffset)



LD7FO:

LD7FF:

LD802:

JSR LF266

STD

MJL 8 X 16 SURQUTI NE

Tbl = Milt * 256
LDAA L0118
ASLA

LDX #$C3TF
JSR LF206
LDX #$00C2
JSR LF266
STD LO0OC2
LDX #$00C2
PULA

JSR LF472
ROLB

ROLA

BCC LD7FO
LDD #$FFFF
LDX #0
STD LO0OC2
BEQ LD863
JSR LCDE6
ASLD

BEQ LD7FF
BCC LD802
LDD #$FFFF
PSHB

PSHA

PULX

LDD #2457
JSR LF215
LDAB  LC359
LDX L0127
JSR LF250

Get Var for Lk Up

Tbl Addr

Call 2d Lk Up, (No Offset)

MUL8X16

FACTOR I N 8x16 MJULT

el se

el se

BRIF Z
... else
BR | F NO OVERFLOW

USE MAX

TO F DIV SUBTQUTI NE

CRANK RPM Coef ,
ALD CRANK RPM
FI LTER ROUTI NE

(0. 5)

LK UP CRANK FUEL MJULT
TYPE $32 ECM
TBL =

Mult * 256



LDX #$C35B ; Thl Addr,

JSR LF2C6 ; 2d Lk Up, (No Ofset)
CVPA #255 ;
BNE LD82B ;
... else
| NC L0129 . FF CNT' R
BNE LD82E ;
... else
DEC L0129 . FF CNT' R
BRA LD82E ;
LD82B: CLR L0129 ;. FF CNT' R
LD82E: TSTA ;
BEQ LD865 ;
; el se
PSHA ;
JSR LDA2D ; GO DO BPWS, (LK UP or CALC)
JSR LDD2D ; GO DO BPWS, (LK UP or CALCQ)
PSHB ;
PSHA ;
TSX ;
LDAA LOOOA ; Sty Alive MemCell A
JSR LF472 : FACTOR I N 8x16 MULT
PULX ;
PSHB ;
PSHA ;
TSX ;
LDD LooC2 ;
SUBD 0, X ;
PULX ;
PSHB ;
PSHA ;
PULY ;
PULA ;
BCS LD863 ;
; el se
PSHY ;
TSX ;
JSR LF266 : MJL 8 X 16 SURQUTI NE
PULX ;
PSHB ;
PSHA ;
TSX ;
LDD LoOC2 ;
SUBD 0, X
STD LoOC2 ;
PULX ;
BRA LD865 ;
LD863: STX LoOC2 ;
LD865: JSR LF92A ;



LD86B: BRCLR L0039, $80, LD872 ; BRIF NOT b7, (IN SINGLE FI RE)

... else
BSET L0039, $10 ; SET b4, (TOGGLE S/F F/F)
LD872: LDAA LOOES : Trans flt'rd Ld Val
SUBA L0063 ; filtered |Id val ue
BCS LD89E ;
... else
BRCLR LOO3E, $80, LD3886 : BR IF NOT b7
; el se
TST LOOE8 ; Decel Active Tine
BEQ LD886 ;
; el se
DEC LOOE8 ; Decel Active Tine
BRA LD896 ;
LD886: CVPA LC5F5 ; Dff Ld Val Tresh For Decel enlean
BCS LD89E

... else

Trans Fltr'ed TPS for
-> Decel Enl ean

TPS Ld Axis Var

LDAA LOOES

SUBA L0082

BCS LD89E
... else
CVPA LC5F4 Diff TPS Tresh For Decel enl ean
BCS LD89E
el se
LD896: BSET LOO3E, $A0
BCLR L0038, $10
BRA LDBAG6 ;
LD89E: LDAA LC5F6 ; Dcel Enlean time period
STAA LOOE8 ; Decel Active Tine
BCLR LOO3E, $80 ;. CLR b7
LD8AG: LDAA LOO5B ; COOLANT
CVPA LC601 Mn Cool for Cut Of
BCS LD928
... else
BRSET L0037, $01, LD928 BR I F b0, MCU I NPUT STATUS WD (I N PK/ NEUT)
el se

LDAA L0044 AF  NODE WD #2

BI TA #3510 b4, Vss FAlI LURE
BNE LD8BE BR I F b4
el se

LDAA L0065

CVPA LC602 Vss Lnt for Cut Of

BLS LD928
el se
LD8BE: LDAB LOO3F
Bl TB #3524
BNE LD8D1
el se

TPS Ld Axis Var
Lo TPS Lm for Cut Of

LDAA L0082
CVPA LC600

BLS LD8D1
el se
CLRA
CLRB
STD L0088 DECEL Fuel C/ O Stall svr tiner

BRA LD928 ;



LD8D1:

LD8DC:

LDSEC:

LD8FO:

LD8FA:

LDOOA:

CKIF
b6
b7

LDAA
Bl TB
BNE

LDAB

LOO5A
L0058
LD8DC
LC5FE
LD928

RPM 12. 5
Max RPM Ti ne

el se

HGH LIMT FUEL CUTOFF ENABLED

not used

L0043
#$CO
LD8FO

LGC5FC

#$02
LDSEC

LC5FD
L0063
LD928

AF  MODE WD

b6 & b7

BR IF b6 & b7

... else

Max Ld val For Cut Of

bl, DECELL FUEL CUT OFF ENABLED
br if not bl
... else
Stay In Cut off Ld val
FI LTERED LD VALUE
BR I F LD VAL GI' THRESH
el se

CK RPM W NDOW TO STAY I N DECELL FUEL C/' O

LDAB

LC5FA

#$02
LDSFA

LC5FB
LOO57
LD928

CK TIME Req FOR DECEL Fuel

LDAB
BNE

Bl TA
BNE

LDX

BNE

CRAA
STAA

CK SI NGLE FI RE MODE SEL

LDAB
BI TB
BEQ

BSET

LOOD3
LD925

#$02
LDI0A

L0088
LD928

#3$02
L0043

LC014
#$02
LD918

L0039, $A0

1200 RPM Cut off Decel Lnt

bl, DECELL FUEL CUT OFF ENABLED
BR I F NOT bl,
... else
Stay In Cut off RPM Lnt
RPM 25
BRIF RPM LT 900 RPM
el se

co

TIME Req FOR DECEL Fuel C/'O
BRIF NZ

... else

bl, DECELL FUEL CUT OFF ENABLED
BR IF bl

... else

DECEL FUEL C/ O STALL SVR Tl MER

... else
SET DECELL FUEL CUT OFF ENABLED FLG
AF MODE WD

AFR MD WD 1

bl, SINGLE FI RE MODE SEL

BR I F NOT SI NGLE FI RE MODE SEL
... else

SET b7 & b5, (IN SF & CLR SF)



LD918: LDAB LOO3D ;
ANDB #SEF ; CLR b4
STAB LOO3D ;

LDX LC608 :6.38 Sec, Mn Tine Between Consec DEFCO S
STX L0088 ;. Decel Fuel C/O Stall svr tiner
BRA LD97C ;
LD925: DECB ;
BRA LD92D ;
LD928: LDAA L0043 AF  MODE WD

LDAB LCS5FF
LDO2D: STAB LOOD3

Cut off Mn Tine
Time Req for Dcel Fuel CO

ANDA #$FD
STAA L0043

CLR bl, DECELL FUEL CUT OFF ENABLED

AF  MODE WD

BRCLR L0039, $20, LD93A BR | F NOT b5, (CLR SF FF)
el se

BCLR L0039, $60 CLR b5 & b6, (CLR SF & 0 PW

LD93A: LDAA LO0O3D
LDX L0088 Decel Fuel ¢/ O Stall svr tiner
BNE LD946 BRI F
el se
ANDA #SEF
STAA LO0O3D
BRA LD96D ;
LD946: DEX ;
STX L0088 ;. Decel Fuel C/O Stall svr tiner
LDAB LC5FB o Qut Of RPM
CVPB L0057 . RPM 25
BCC LD95B ;
; el se
LDAB LOO5A ;
SUBB L0058 ;. RPM12.5
BCS LD96D ;
... else
C\VPB LC5FE ;. Max RPM Decel val
BCS LD96D ;
... else
LD95B: BI TA #3510 ;0001 0000
BNE LD96D ;
; el se
ORAA #3510 ;
STAA LO0O3D ;
LDAA LC607 ; Numof Stall Svr Pul ses
STAA LOO8A : Accel Enrich After Decel C/ O
LDAA LC604 : Stall Sve Val

STAA  L0OOCS . Stall Save I AC Stps, (Sec*80)



LDO6D:

LDO7C:

LDO7F:

LDO87:

LD998:

LDO9C:
LDIO9E:

LDOA9:

JSR

LDAA
Bl TA
BNE

LFALE
LOO3F
#$CO

LD97C
L0063

LOOES
LDO7F

LDO9E

LC33C
LDO87

LD998

TPS ACCEL ENR ?7?

... else
FI LTERED LD VALUE
TRANS FLT' RD Ld Val

el se

Mn Delta LV8 for Acel ENR

el se

LK UP LV8 AE FACTOR vs DELTA LV8

DELTA LV8 ABOVE M NI MUM (LC33Q)

TYPE $32 ECM

TBL = Mult * 128

LDAA
STAA

BNE
LDX
BNE

BCLR

GET 02 VDC & FILTER

LDAA
STAA

L0038, $08

#$C33D
LF2BF

LOOE7Y

LD99C

LOOE2
LDO9E

#255
LOOE2

LDOA9
LOOD9
LDOA9

L0038, $0E

LOOGF
LOOC8

Dff Ld Val for Accel
SET b3

LV8 AE FACTOR Tbl
2d Lk Up W Interp

Accel Enr Cool Factor

BR | F NO OVERFLOW
... else

Dff Ld Val Accel Enr
BR | F NO OVERFLOW
... else

USE MAX VAL

Dff Ld Val Accel Enr

BRIF NZ
el se

Enrich

Fact or

Fact or

A&:.cel Enri ch, Acum Fuel

BRIF NZ
el se

CLR b0, bl & b2

FILT 02 VDC
Filtered 02, (12.5M)



LDAA #$20 ; A/D CH 2, (02 Sense Vol tage)

JSR LF1BE ; To A/ D subroutine
LDX LOO6F ; FILT 02 VDC

LDAB LC39E ; 02 Sens Coef, (tinme)
JSR LF250 ; FILTER ROUTI NE

STD LOO6F ; FILT 02 VDC

CKIF IN MDE 4 <----***x*x*
DO AFR MDD VI A ALDL MODE 4

MODE 4 MODE WD .. b2 HAS AFR STATUS

MODE 4 MODE WD .. HAS NEW AFR VALUE

BRCLR L0035, $08, LD9D7 : BRIF NOT b3, MXE 4
... else

LDAA L0158 : MODE 4 MCDE WD ..

BI TA #3504 ;b2

BEQ LD9D7 EXIT
el se

LDAB  LO15A GET ALDL AFR VAL FROM MODE VD . ..

; CALC NEW AFR

CLRA ;
PSHB ;
PSHA ;
PULX ;
LDD #SFFFF ;
DV ;
STX LOOCE ; Total AFR Val ue
JWP LDASA i EXIT AND BYPASS FOLLOW NG AFR
; M2D ROUTI NES

EE IR I b I b I I I I I S I I I I I b S I I I I b I b b b I I b I b I I b b I
*  PWR ENRI CHVENT TPS TRESHOLD vs RPM
*  TYPE $32 ECM
*
*
* 400 - 4800 RPM 5 LI NES
*
* TBL = TPS% * 2.56
EE IR I b b I I I I I S I b I I b b S I I I I b R b I e I b b I I b b I
LDOD7: LDX #$C60E : Pw Enrichment TPS Treshold vs RPM
LDAA L0056 . RPM 25
LSRA ; Dv By 4
LSRA ;
JSR LF2C6 ; Call 2d Lk Up, (No Ofset)
LDAB L0043 . AF MODE WD
Bl TB #3$20 ;. b5, PWR ENR | S ACTI VE
BEQ LD9ED BR I F NOT b5

SUBA LC60D
BCC LDOED

el se
; TPS Hyst. Disable P.E. if TPS < 10

el se



CLRA ;

LD9ED: PSHB ;

ANDB #SDF ;. CLR b5, PWR ENR | S ACTI VE

STAB L0043 ;. AF MODE WD

CVPA L82 ; TPS Ld Axis Var

PULB ;

BHI LDA28 ;

... else

LDAA LC60B ; If Ld vVal > 50, Enab Pw Enrich

Bl TB #3$20 ;. bb

BEQ LDAO1 : BR IF NOT b5

SUBA LC60C ; 10d, Hyst for Pw En.
LDAO1: CVPA L0063 . Filtered I d val ue

BHI LDA28 ;

LDAB L0043 . AF MODE WD

ORAB #3$20 ;. SET b5, PWR ENR | S ACTI VE

STAB L0043 . AF MODE WD

BCLR L0039, $80 ; CLR b7, (IN SING.E FI RE)

LK UP Pw Enrichment Air/Fuel Pct Change vs RPM
0 -> 6400 RPM 128 = NO CHG

TYPE $32 ECM

TBL = (Pct Change * 1.28) + 128

LDX #$C61D . Tbl Addr

LDAA L0057 : RPM 25

JSR LF2C6  2d Lk Up, (No Offset)

TAB : RESULT TO B reg

LDX #128 . O% CHG VALUE

ABX . ADD LK ED UP VALUE TO NEUTRAL VAL
LDAB  LOODO ;. CURRENT LK ED UP AFR % Chg/ Cool Tenp
ABX . ADD LK ED UP VALUE

MULT PCT CHNG BY CURRENT STOCH VAL
(DI'V RESULT /256

LDD LC3CB ; Get Stoch Ratio

JSR LF2FO ; Go To 16 * 16 Mult routine
STD LOOCE ; NEW AFR Val ue

BRA LDASA ;

Rk Sk kR R R R S S R R R S O kR AR S R R R I

* END OF PWR ENRI CH

*
Rk Sk kR Sk R R R S SR S e O S R AR S R R R I

LDA28: JSR LDA2D ;



LDA2D: LDAB LOOOE : START UP A/F Ratio
LDAA L0044 ;. AF MODE WD #2
ASLA ;
LDAA #3501 ;
BCS LDA51 ;
; el se

ADD I N Open Lp AFR Bias to Set up Lean Lnt
221, 20:1 AFR

CLRA ;

ADDB LAILE ; Open Lp AFR Bias to Set up Lean Lnt
ADCA #0 ;  ROUND

ADDB LOOCD ; AFR Tinme out OCntr

ADCA #0 ;  ROUND

STD LOOCE ; Total AFR Val ue

LDAA L0063 ; Filtered |Id val ue
LDX #$C3D3 ;. Thl Addr,
JSR LF2C6 ; Lk Up, (No O fset)
TAB ;
CLRA ;
STAB LO46A ;
ADDD LOOCE ;. Total AFR Val ue
LDA51: LDX LC3CB ; Gt Stoch ratio
JSR LF2FO ; Goto 16 * 16 Mult routine
STD LOOCE ; Total AFR Value (middle 2 O Prod)
RTS ;

JVWP HERE | F ALDL IS CONTROLI NG AFR
W MODE 4, (BYPASS OTHER AFR MCD ROUTI NES

LDASA: TST LOOBO ; MAF H TMR (100Ms)
BNE LDAG6 : BRIF NZ
el se

LDAA L0063 " FI LTERED LD VALUE
: If LV < 170 then D sabl e #43

BCC LDAGC BR IF LD VAL GTI 170
el se
LDAGG6: LDAA L0002 ;

ANDA #SFE ; CLR b0, ERR 43B TEST I N WORK

; CK | F HEADS UP ON LI NE



LDAGC: LDAA L0033 : MNOR LOCP MD W 1
BPL LDA73 ;
... else
JSR L5800 ; H U ROM Addr

LDA73: LDY #$00EA ; QGrs/ Sec Disp Val ue

; CL AFR MD W FOR

LDAA LCO17 ;. Get Fuel/Air Mbde Wi 4
RORA ;
BCC LDA81 ;

; el se

LDY #$0063 - FILTERED LD VALUE
LDAS1: LDAA L0043 - AF MODE WD
ANDA  #$FB © CLR b2, BL CELL CHANGE,
; (del ay BLM updat e)
STAA L0043 © AF MODE WD
LDAB  LOOBF . BLM CELL NUM (cells 0-7)
ANDB  #3 © 0000 0011,
LDX #$C5D4 - BLM BOUNDS
ABX © ADD CELL NUM TO ADDRESS POl NTER
* K IF IDLE CELL
" TSTB - K FOR CELL 0
BEQ LDAAL © BRIF CELL 0, (IDLE)
... else
© K RPM BOUNDS
" LDMA 0, X - GET CURRENT RPM BOUND

SUBA  LC5DB BLM Hysteresis, (100 RPM RPM)

BCS LDA9D : BRIF RPM L. T. BOUND VALUE
... else
CVPA L0057 . RPM 25
BHI LDAD9 : BRIF RPML.T. BOUND VALUE
... else
LDA9D: C\VPB #3 : CELL 3 ?
BEQ LDAAC ;
; el se
LDAA1: LDAA 1, X ;
ADDA LC5DB ; 100 RPM BLM Hysterisis
BCS LDAAC ;
... else
CVPA L0057 . RPM 25
BCS LDAD9 ;
... else
LDAAC: LDAB LOOBF ; BLM CEL NUM (cells 0-7)
ANDB #$0C ;. MASK, 0000 1100
LSRB : SHFT TO b0 & b1l

LSRB



LDACS:

LDAC9:

LDAD5:

LDAD9:

LDAF4:

LDX
TSTB
BEQ

LDAA
SUBA

CVPA
BHI

C\VPB
BEQ

LDAA

BCS

SET
b2
b3

LDAA

STAA

#$Co5D7

LDACO

0, X
LC5DC
LDACS

LOOBF
LDBOC

AF  MCDE WD

Pt to BLMLnts In CALIB
ADD CELL NUM TO ADDRESS PO NTER
CK FIR ZERO
BRIF Z
el se

GET CELL CONTENTS

2, BLM Hysteresis

BR IF CELL VAL LT 2

... else

AR FLWto CURRENT CELL BOUND

... else
CK CELL NuM

... else

GET BLM Al R FLOW BOUND

BLM Hysteresis, (2 gns/sec)
el se

... else
BLM CELL ADDRESS (cells 0-7)

CLR BLM CELL NUMBER CNT' R

BL CELL CHANGE, DELAY BLM UPDATE

DELAY BLM UPDATE, CELL

L0043
#0C
L0043

LOO57
LC5D5
LDAF4

LC5D6
LDAF4

LC5D7
LDAF4

0,Y
LC5D8
LDBOC

#4
LC5D9
LDBOC

#4
LCSDA

CHANCGE

AF  MODE WD
SET b2 & b3
AF  MODE WD

RPM 25
Ck Lo BLM RPM LM, 700 RPM

el se

I NCR CELL PO NTER
Ck Md BLM RPM LMI, 1200 RPM

el se

I NCR CELL PO NTER
Ck H BLM RPM LMI, 2000 RPM

... else
| NCR CELL PO NTER

GET FLOW VAL
BLM Lo MAF Flow Lnt, 12 gns/S
BRIF AIR FLOWLT 12 gns/S

el se

BUVP CELL NUVBER
BLM Md MAF Flow Lnt, 22 gns/S
BRIF AIR FLOWVLT 22 gns/S

el se

BUWMP CELL NUMBER
BLM H MAF Fl owBOUND, 34 gns/S



BCS LDBOC ; BRIF AIR FLONLT 34 gns/ S
... else

ADDB #4 ; BUMP CELL NUMBER

; UP DATE CELLS

LDBOC: LDX #$001C ; PONT TO BLM CELL MATRI X I N MEMORY
ABX ; ADD CELL NUM TO PO NTER
LDAA 0, X ; GET CURRENT CELL BLM VLUE

CVPA LC5E2
BHI LDB1C

160, Max BLM LM
BR I F BLM LT MAX BLM LMl
el se

CVPA  LCSE3 108, M N BLM LMT

BCC LDB25 BR IF BLM GT M N LMrI
LDB1C: LDAA LOO3D ;
ORAA #$40 ; SET b6
STAA LOO3D ;
JSR LF434 ;
LDB25: STAB LOOBF ; BLM (cells 0-7)
STAA LOOCO ; BLM
BM LDB2D ;
LDAA #128 ;
LDB2D: LDAB L0043 ; AF MODE WD
Bl TB #$20 ; b5, PWR ENR IS ACTI VE
BEQ LDB35 ; BRIF NOT b5
;... else
STAA LOOCO ; BLM
LDB35: LDD LOOEA ; Grs/ Sec Disp Val ue
ASLD ; AIR FLOWV* 2
CVPA #128 ;
BLS LDB3E ;

LDAA #128 ; Lk Up Var

LDB3E: STAA LOOD2 ; Ld Val Limted for Lk Up
LDX #$C579 ; Tbl Addr,
JSR LF2C6 7 2d Lk Up, (No Offset)
SUBA LOOD1 ; Lean Ofset, (if Cool)

BRSET  LOO3E, $02, LDB4F
SUBA LC562

LDB4F: PSHA
LDD LC559 ;
CVPA LOOG6F : FILT o2 VDC
BCS LDB5B ;
... else
C\VPB LOO6F ;
BLS LDB64 ;
LDB5B: CLR LOOBE ; C/Lp 02 NR tiner, (200Ms inc)
LDAB L0001 : NON VOL RAM Mbde wor d

CRAB #$0001 ;



LDB64:

LDB7A:

LDB8O0:

LDB84:

LDB94:

LDB99:

LDB9B:

LDAA
| NCA
BEQ

STAA
STAB

LDAB
BPL

L0001

LC561
LOOGF
LDB80
LOOGF
LDB7A
LOOGF
LOOC8
LDB80

L0044
#$BF

LDB84
L0044
#$40

L0044
LDB94
LOOF1
LOO3C

#3$10
LOO3C

LDB99

LOOCY
LDB9B
LOOCY
L0044

L0044
LDBFA

CK AF MODE WD
bl DECELL FUEL CUT OFF ENABLED

b5 PWR ENR | S ACTI VE
LDAA L0043
Bl TA #$22
BNE LDBF4
CK AFR WD 3
LDAB LCO16
Bl TB #$20
BEQ LDBB2

NON VOL RAM Mbde word

el se

GO CLR RICH FLG
el se

Filtered 02, (12.5M)

... else
AF  MODE WD #2
CLR b6, 1 =RICH 0 = LEAN

AF  MODE WD #2

SET b6 1 = RICH

AF  MODE WD #2

BRIF Z, 0 = LEAN

... else

I NCR ALDL Rich/Lean Chg Cnt'r

SET b4

Cs Lp Duration Cntr, (Sec*80)

BRIF Z
... else
Cs Lp Duration Cntr, (Sec*80)

AF  MODE WD #2
AF  MODE WD #2

el se

AF  MODE WD

bl & b5

BR IF b5 & bl
el se

AFR MD WD 3
b5, Int Reset ON BLM CELL CHG
BR I F NOT b5

el se



Bl TA #$04 ;b2

BNE LDBFA : BRIF b2
... else
LDBB2: LDAA L0033 : MNOR LOCP MD 1
BI TA #2 : bl, 1 = FORCE LOWPULSE, RESULT CPN LP
BNE LDBFA : BRI1F NOT bl
; el se
LDAA LOO3E ;
BM LDBES ;
... else
Bl TB #2 : bl
BEQ LDBC6 : BRI1F NOT bl
... else
BRCLR L0038, $88, LDBC6 : BRIF b7 & b3
; el se

BRA LDBFA

; CKIF CCP Chg FORCE I NT TO 128 ENABLED

LDBC6: LDAA LCO17 ;. AFR MD VWD 4
BI TA #3508 ; b3, ON CCP Chg FORCE INT TO 128
BEQ LDBD4 ;. BR IF NOT b3
; el se
LDAA LO0O3B ;
ADDA LOO3E ;
RORA ;
BCS LDBFA ;
LDBD4: LDAB L0035 ; MNR LOCP MD WD 2
Bl TB #3$20 ;. b5, DIAG SWIN ALDL MODE
BNE LDC05 : BRIF b5
LDAB L0063 ; Filtered |Id val ue
CVvPB LC5F1 ;. Dcel |ean Param
BHI LDC05 ;
... else
LDAB L0057 ;. RPM 25

CvPB LC5F2 Dcel lean hi Im param

LDAA LOOCO

BLS LDCO05 ;
... else
LDBES: LDAA L0044 ;. AF MODE WD #2
BI TA #3540 ; b6, 1 =RICH, 0 = LEAN
BNE LDC05 : BRIF bl
; el se

Os/Lp Int, Add Fuel if > 128
CVPA #1280

BCS LDC05 :
... else
LDBF4: LDAA L0041 © DI AGNOSTI C MODE WD 3
ORAA  #$04 © SET b2, |INT FORCED 128. ERR 44/ 45
STAA L0041 © DI AGNOSTI C MODE WD 3
LDBFA: LDAA  #128 :
STAA  LOOCY © RESET O's Lp Int to 128
CLRA - CLR CLSD LP TMR

STAA  LOoOCA ds Lp Int Tnr (Sec * 40)

3
=

JWP LDD21



LK UP Upper O error for Slow 02 Vs Air flow

Tabl e value = Volts * 226

LDQO5: LDAA LOOD2 ; Ld Val Limted for Osd Lp L.U"'s
LDX #$C567 ; Tbl Addr
JSR LF2C6 7 2d Lk Up, (No Offset)
SUBA LOOD1 ; Lean Ofset, (if Cool)
BRSET  LOO3E, $02, LDC16 ; BRIF bl
;... else
SUBA LC562 ; Diff Value to Make up Rich/Lean W ndow
; When Air div
LDC16: CVPA L0071 ;
BCS LDC38 ;
; el se

LK UP Lower 02 error for Slow 02 Vs Air flow

Tabl e value = Volts * 226

LDAA LOOD2 ; Ld Val Limted for dsd Lp LK Up
LDX #$C570 ; Tbl Addr,
JSR LF2C6 ; 2d Lk Up, (No Ofset)
SUBA LOOD1 ; Lean Ofset, (if Cool)
BRSET  LOO3E, $02,LDC2B ; BR IF bl
;... else
SUBA LC562 ; Diff Value to Make up Rich/Lean W ndow
; When Air div
LDC2B: SUBA LOO71 ;
BHI LDC32 ;
; el se
CLRA ;
BRA LDC69 ;
LDC32: LDAB L0044 ; AF MODE WD #2
ANDB #$DF ; CLR b5, (RICH FLQ
BRA LDC44 ;
LDC38: TAB ;
LDAA LOO71 ;
SBA ;
LDAB LC564 ; 02 Filter Constant when Cool ant Tnp Low
MUL ;
LDAB L0044 ; AF MODE WD #2
ORAB #$20 ; SET b5, (RICH FLQ
LDCA4: STAB L0044 ; AF MODE WD #2
PSHA ;

LK UP 02 Error Reduction Vs Air flow

Tabl e val ue Mult (0-1) * 256

LDAA LOOD2 ; Ld Val Limted for Lk Up
LDX #$C594 ; Tbl Addr,



JSR LF206 : 2d Lk Up, (No Offset)

LDAB L0082 ; TPS Ld Axis Var
CvPB LC55E ; COsed Lp Idle TPS 1. 17% Gai n Fact or

BHI LDC61 : BRIFTPS L. T. 1.17%
... else

LDAB L0067 ; MPH (16/5)

BNE LDC61 ;
... else

LDAB LC560 ; EECC d'sd Lp Gain factor

MUL ;

LDCo61: PULB ;

MUL ;

CMVPA #88 ;

BLS LDC69 ;
... else

LDAA #88 ;. USE MAX VALUE

LDC69: PSHA © SAVE LIM TED 02 ERROR TO STX
STAA  L046B . LIMTED 02 ERRCR
ASLA . x 2 FOR LK UP
LDX #SCEAF . Tbl Addr
JSR LF2C6 . 2d Lk Up, (No Offset)
PSHA . Save PORP STEP W DTH

LDAA L0056 . RPM 25

CVPA #160 ;4000 RPM

BLS LDC7D ;
... else

LDAA #160 ;4000 RPM MAX FOR LK UP

LDC7D: LSRA ;

LDX #$C59D ;. Thl Addr,

JSR LF2C6 ; 2d Lk Up, (No O fset)

PULB ;

ABA ;. ADD I N OFFSET

BCC LDC8A : BR I F NO OVERFLOW
... else

LDAA #255 ;. USE MAX VALUE

b5 EECC SLO 02 R'L FLAG
b6 1 =RICH 0 = LEAN

LDCBA: TAB ;
LDAA L0044 ;. AF MODE WD #2
ANDA #3560 ; CLR ALL EXCEPT b5 & b6
BEQ LDC95 ; BRIF NOT b5 & b6 (RICH&?)
... else
CVPA #3560 ; b5 & b6
BNE LDCOC ; BRIF b5 & b6 (RICH&?)
; el se
LDC95: PULA ;



LDCOC:

LDCAG:

LDCBC:

LDCD9:

LDCEO:

CVPA
BHI

LC563
LDCAG

Looc4
LOOCY

LDDO1

LDDO6

Mn Error To | nplenent Int

... else
CLR ds Lp Int Tnmr (Sec * 40)
Cs Lp Duration Cntr, (Sec * 80)

LK UP I ntegrator

#$C5C9
LF2C6

LOO5B
LC566
LDCBC
LDCBC

#255

CGet ERR VAL

VAL * 2

Tl b Addr

Call 2d Lk Up, (No Ofset)
COOLANT

Cool Int Ofset Int Gain

el se

BR | F NO OVERFLOW
el se

LDAB

CK CLSD

LDAA

#255
Looc4
LDCEO

LDCE3

LP TMR

Looc4

Ld Val Limted for s Lp L.U"'s
Thl Addr,

2d Lk Up, (No Off set)

DELAY x

TPS Ld Axis Var
Csed Lp Idle TPS 1. 17% Gai n Fact or

... else
MPH ( 16/ 5)

... else

0.2 sec Added Corr To Int Dy At ldle
BR | F NO OVERFLOW

... else

USE MAX VAL

Cs Lp Int Tnr (Sec * 40)

el se

Csd Lp Int Tmm (Sec * 40)



| NCA : I NCR TMR
LDCES: STAA LOOC4 ; s Lp Int Tmr (Sec * 40)
BNE LDD0O6 : BRIF TMR NZ
; el se

; CK MAXI M N CLSD LP | NTAGRATCR VAL' S

LDAA LOOC9 ; Osd Lp Intagrator
LDAB L0044 ; AF MODE WD #2
Bl TB #$20 b5, EECC SLO 02 R'L FLAG

BNE LDCF7 BR IF b5, R CH

el se

CVPA LC55D Csd Lp, Max INT Val ue, 180

BEQ LDCFD BRIF INT VAL EQ 180, (EXIT)
... else
| NCA | NCR | NTAGRATOR VAL, (LEAN 02)
BRA LDCFD EXIT
LDCF7: CVPA LC55C ; Csd Lp, Mn INT Value, 40
BEQ LDCFD ; BRIFINT VAL EQ 40, (EXIT)
... else
DECA ; DECR | NTAGRATOR VAL, (RICH 02)
LDCFD: STAA LOOC9 ;. SAVE NEW CLSD LOCP | NTAGRATOR
BRA LDD06 ;
LDDO1: PULA ;
CLRA ;
PSHA ;
BRA LDD12 ;

LK UP Proportional Step Size Vs Error

LDDO6: PULA ; GET ERRV VALUE
ASLA i VAL * 2
LDX #$C5A3 ; PONT TO Proportional Step Size Vs Err
JSR LF2C6 ; 2d Lk Up, (No Ofset)
PSHA ; Save Result on stack
STAA LO46C ; SAVE Proportional Step Size
LDD12: LDAB L0044 ; AF MODE WD #2
ASLB ;
BPL LDD21 ;
;... else
LDAA LOOC9 ; GET O sd Lp | NTAGRATOR
PULB ;
PSHB ;
SBA ;
BCC LDD27 ;
; el se
CLRA ;
BRA LDD27 ; EXIT W SAVE
LDD21: ADDA LOOC9 ; Csd Lp | NTAGRATCR

BCC LDD27 ; BRI F NO OVERFLOW



LDAA #255
LDD27: STAA LOOGC6

BSR LDD2D

BRA LDD7A

CK AFR MODE
FOR Cal ¢ Base Inj PW not

LDD2D: LDAA LCO16

ASLA
BPL LDD60

BRSET L0034, $80, LDD41

CPX LC357
BCS LDD41
LDX LC357
LDD41: LDD LOOEA
JSR LF2FO
LSRD
LDX LOOCE
JSR LF2FO

INJ FLOW RATE, (23#/ HR)
(STOCH 14.7 = 445d)

BRCLR L0039, $80, LDD56

... else

USE MAX VAL

Base PWCLSD Lp Corr

CALC BPWVAL'S OR LK THEM UP

APPLY BLM CORR TO BPW CLS LP CORR VALUE

Thl

Get Fuel/Air Mbde Wi 3 0110 0010,

Calc Base Inj PW not Tbl
Int Reset when B.Lrn cell Chnge

Reset Corr/init of Auto Enrich

SH FT LEFT
LK UP Base fuel injection PWs vs LOAD
el se

Current M nor LP Ref Period
-> fm MPU

BR I F b7, ENG RUNNI NG FLAG
el se

0000 DRP VAL If Crank RPM <
then use this

.... else
0000, Crank RPM < then use this
Grs/ Sec Disp Value, (Milt'er)

Go to 16 * 16 Mult routine
(Grs/ Sec * DRP)

VAL/ 2

Total AFR Val ue
Go to 16 * 16 Mult routine

Double Fire Inj Flow rate, (441)

BR | F NOT b7 (NOT SNG& FI RE)
el se



LDD56:

O wrmrwew

LDD6

BUA TYPE $32 ECM MY( 86)

LDX
JSR

RCLB
PSHX
PULA
PULB

LG3D1
LF2FO

LOO57
L0063
#$C42D
LF27C

LF266

i njection PWs

SINGLE FIRE Inj Flow rate, (882)
Go to 16 * 16 Mult routine
(AFR * | NJ FLOW RATE)

SAVE TO STX

LK UP Base fuel

Total AFR Val ue
Table LU Mul tiplier, (735d)
16 * 16 Mult routine

SAVE TO STX
RPM 25
Filtered LD VALUE

PO NT TO TBL
3d Lk Up

MJL 8 X 16 SURQUTI NE

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhhhhdhhhhdhrdrhdhdrdhdrrdhdrrddrxdx*k

* APPLY BLM CORR TO BPW CLS LP CORR VALUE

*
*

hkhkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhhhdhhdrhdhhdhdhrdhdrrddrxdx*x

LDD7A

STD
LDX

LDAA
JSR

CLRA

LOOC2

#$00C2
LOOCO
LF472

Base PWd s Lp Corr val ue
Blk Lrn Mult, Scaled 1, rng 0-2
FACTOR | N 8x16 MULLT

CK I F WE ARE TO LEAN or RI CHEN FUEL

LDAB
SUBB
BM

Rl CHEN

ADDD

LOOC6
#128
LDD8F

LOOC2

Base PWd s Lp Corr val ue

CK I F R or LRAN CORR

BR I F BLM LT 128, (LEAN)
el se

SUMIN Base PWds Lp Corr Value



LDD8F:

LDDOC:

LDDAY:

LDDB7:
LDDB9:

LDDC2:

BRA LDDOC
© LEAN QUT
" NEGB
PSHB
PSHA
TSX
LDD LO0C2
SUBD 0, X
PULX
BCC LDDIC
CLRA
CLRB
STD LO0C2
PULB
LSRB
BCC L DDA7
LDAA  L0O3D
RORA
ADCB  #0
CLRA
PSHB
PSHA
TSX
LDAA L0044
ASLA
ASLA
LDD LO0C2
BCS L DDB7
SUBD 0, X
BRA L DDB9
ADDD 0, X
STD LO0C2
PULX
JSR LF901
JSR LEA36

EXIT WNEWBase PWd s Lp Corr Val ue

I NVERT Base PWCd s Lp Corr Val ue

SUB Base PWCd s Lp Corr val ue

BR | F NO UNDERFLOW

el se

SAVE NEW Base PWdd s Lp Corr Val ue

el se

ROUND

AF  MODE WD #2

el se

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

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

* AR FUEL M NOR LCOP
* 50 Msec

*
*

Rk Ik Rk R R G I O R R R S e O R S R R R I R

LDAA
ANDA
BEQ

JWP

LOOOO
#3$06
LDDCB

LDEGA

bl & b2
BR IF NOT bl & b2
el se



LDDCB: LDD L0043 ; AF MODE WD

Bl TB #$02 bl, DECELL FUEL CUT OFF ENABLED
BEQ LDE30 ; BRIF NOT bl
X el se_
Bl TA #$08 ; b3
BNE LDE30 ;
X el se_
CK CLSD LP I NT FOR STOCH
" LDMA  LOOCO . O'sd Lp Int
CVPA #128 ;
BEQ LDE30 ; BRIF INT = 128
;... else_
CK BLM UP DATE TI MER
" LDAB LOOCA ; Blk Lrn Up Date TMR (50Ms I nc)
| NCB ; I NCR TMR
BNE LDDEL ;
;... else
DECB ; DECR TMR
LDDEL: STAB LOOCA ; SAVE NEWBI k Lrn Up Date TMR VAL
CvPB LC5EQ ; BLM Update Rate, 450 Msec
BCS LDE33 BRIF TMR L. T. 450 Msec
... else
SUBA #128 CK CLSD LP I NT VAL
BCS LDDF8 BR IF INT L. T 128,

... else

CK If dsd Lp INT > 5, Enab BLM Update
BR IF INT VAL GT 5

... else

AF  MODE WD #2

CVPA LC5E4
BLS LDE33

LDAA L0044

ASLA
BM LDE33
el se
BRA LDEO3
LDDF8: NEGA : I NVERT CLSD LP | NT VALUE

CVPA LC5E5 ; CK If dsd Lp INT <5, Enab BLM Update
BLS LDE33 : BRIF INT VAL GI' 5

; el se
LDAA L0044 ;. AF MODE WD #2
ASLA ;
BPL LDE33 ;

; el se

LDEO3: LDX #$001C ; PONT TO BLM CELL MATRI X I N RAM
LDAB LOOBF ; BLM CELL NUMBER

8
X

ADJ CELL PO NTER ADDRESS
LDAA 0, X GET SELECTED BLM CELL VALUE
LDAB L0044 ; AF MODE WD #2
ASLB
BPL LDE1F

... else
SUB OFF 2, BLM Update Amt
BR | F UNDERFLOW

SUBA LC5EL
BCS LDE1A



el se

CVPA  LCSE3 108, Mn Al lowabl e BLM

BCC LDE2C BRIF BLMGT. MN BLM VALUE
... else
LDE1A: LDAA LC5E3 : 108, Mn Allowabl e BLM
BRA LDE2C ;
LDELF: ADDA LC5EL ; ADD 2, BLM Mult Update Ant
BCS LDE29 BR | F BLM OVERFLOW
el se

CVPA  LCSE2 160, Max Al | owabl e BLM

BLS LDE2C BRIF BLM G T. MAX VALUE
... else
LDE29: LDAA LC5E2 USE 160, MNax Al |l owabl e BLM
LDE2C: STAA 0, X SAVE NEW BLM VAL TO CELL ADDR
STAA LOOCO SAVE NEW BLM
LDE30: CLRB : CLR BLM UP DATE TI MER
STAB LOOCA ; Blk Lrn UD Cntr, (50Ms Inc)

R S R R A R R Sk O R R
*

* UPDATE BLM CELLS

*

Rk S R R R R e o b R R R o

LDE33: LDAB LOOBF ; Blk Lrn Munt (cells 0-7)
CcvPB LCSEA ; SAM Cel|l A NUMBER, |IDLE CELL NUM

BEQ LDE3D BR I F | DLE CELL
;... else
CLRB ;
STAB LOOC1 ;. Base PW
LDE3D: LDAA L0043 ;. AF MODE WD,
ANDA #SF7 ; CLR b3, DELAY BLM UPDATE, CELL CHANGE
STAA L0043 ;. AF MODE WD
LDAA L0058 ;. RPM 12.5

STAA LOOS5A ;

; K TRANS FLTR Lp TMR FOR LD VAL & TPS

of Ld Vals, (1 sec)
Trans Fltr Lp TMR

DEC LOOE4 ; TRANS FLTR Lp TMR
BPL LDEGA ; BRIF TIMED QUT (EXIT)
; el se
LDD LC339 ; Loops between Filtering

STAA LOOE4

; FILTER TRANSI ENT LD VAL

LDX LOOE5S ;. TRANSI ENT FLT' RD Ld Val
LDAA L0063 Filtered I d val ue

JSR LF250 FI LTER ROUTI NE

STD LOOE5S NEW TRANSI ENT FLT' RD Ld Val

; FILTER TRANSI ENT TPS VAL

LDAA LOOE9 ; Trans Fltr'ed TPS for Decel Enlean
CLRB
PSHB
PSHA



LDEGA:

LDEGD:

LDE72:

LDETE:

LDE8D:

LDEAO:

LDEA3:

LDEA4:

PULX
LDAB
LDAA
JSR

STAA

JWP

LC5F3
L0082
LF250
LOOES

LCCAC

GET OLD TPS Ld Axis Var
TPS FI't Coef (Enlean)
TPS Ld Axis Var

FI LTER ROUTI NE

Trans Fltr'ed TPS for Decel Enlean

TO MIR LP EXEC

Rk Sk kR R R A R SR S e R AR S b kR

R I kR R S R AR O R R S R R S S R R

* MAJOR LOOP SUBRQUTI NE SEG E

*

* TCC (A/ D voltage convert)

*

Rk Ik kR R S R R S SR S e R R R S R R R

; Test Batt Voltage

BRA

BCLR
BRCLR

LDX
STX

LDD
STD

CLR

BCLR
JSR

BRA

BSET

LDD
SUBD
BEQ
I NC

LDAB
Bl TB

#3$10
LF1BE

LOO7E
#90
LDE7E
#40
LDEAO

LDEA3

LOO3E, $40
L0033, $10, LDESD

L3FC8
LOOB2
LOOB4

LC69B
LOOB7

LO11F
L0120
L0033, $10
LEOD7

LDEA3

L0033, $10

L3FC2
LOO6D
LDED3
LO11E

L0034
#$10

A/D Ch 1, (Battery Vol tage)
To A/ D subroutine

Batt Volts Value, (A/'D
9.0 VDC

4 VDC

el se

CLR b6

BR I F NOT b4, (1 = IGN OFF)
... else

SPK Peri od

SPK Fd Bk counter, (Err #42)

CLR b4, (1 = IGN OFF)
SHI FTER SW TCH READ SUBROUTI NE

SET b4, (1 = IGN OFF)

b4



LDECI:

L DEDS:

LDEEZ:

LDEE4:

LDEES:

LDEFO:

LDFOO:

LDAB

STAB

LDAB
STAB

RTS

LDEC1L

#3$10
L0034

L3FC2
LOO6D
LOO6B

L0068
LOO6B
L0069
LOO6D
LOO6B

L3FC2
LOO6D
LDEE4

L0068

#S9F
LDEE2

L0034
#SEF
L0034

#$A0
L0068

BR I F b4
... else
SET b4

Ti mer #1

Ti mer #1

... else
CLR b4

Rk S kR R R R R S IR S O IR S R S A

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

* MAJOR LOOP SUBRQUTI NE SEG B

*

* EQR

*

Rk Sk kR R R G I S R R R S e O R AR R R R R

LDAB
RCRB
BCC

LDAB
Bl TB

L0037
LDEFO

L0035
#%$20
LDF45

LOO60
LC23A
LDF45

LC238
L0112
LDFOO

L0082
LDF45

L0043
#%$20

MCU | NPUT STATUS WD

... else
M\R LCOP MD WD 2
b5, DIAG SWIN ALDL MODE
BR I F NOT b5
el se

If MAT < 30d then disable EGR

... else
Enable EGR if TPS > 1.95%
ERG PW
BRIF NZ
el se

TPS Ld Axis Var
el se

AF  NODE WD
b5, PWR ENR | S ACTI VE



BNE LDF45 ; BRITF NOT b5

i ... else
: Lk up EGR Duty CYC vs LV8 vs RPM
: Thl Val (DC) = CALIB * (256/100)
. BUA TYPE $32 ECM MY(86)
’ LDX #$C23B . EGR Duty CYC vs LV8 & RPM
LDAB L0063 © filt Id val ue
CVPB  #160 . 160 Grs/ Sec
BCS LDF15 © BR IF LD VAL LT 160 Grs/ Sec
;... else
LDAB  #160 . USE 160 Gms/Sec MAX FOR LK UP
LDF15: LDAA L0057 . RPM 25
LDD60 LDX LOOCE . Total AFR Val ue
LDD LC3CD ; Table LU Multiplier, (735d)
JSR LF2FO . 16 * 16 Milt routine
PSHB . SAVE TO STX
PSHA

LK UP Base fuel injection PWs vs LOAD VAL vs RPM

BUA TYPE $32 ECM MY( 86)

LDAA L0057 i RPM 25
LDAB L0063 ; Filtered LD VALUE
LDX #$CA2D ; Base fuel injection PWTBL
JSR LF27C ; 3d Lk Up
TSX ;
JSR LF266 ;7 MUL 8 X 16 SURQUTI NE
PULX ;
RTS ;
CVPA #80 ;
BLS LDF1D ; TO 3d Lk UP
; el se
LDAA #$50 ;
LDF1D: JSR LF27C ; 3d Lk Up Routi ne

EGR DUTY CYCLE MULTI PLI ER (0-2) vs COOLANT
Gin vs Cool ant Tenp.

TABLE VAL = Mult * 128

LDAA LO0O5B ;. COOLANT

CVPA #160 ; 80c MAX FOR LK UP

BLS LDF2B : BRIF COOL LT 80c
; el se



LDAA #160 ; USE 80c AS MAX VAL FOR LK UP

LDF2B: LDAB  #64 © M N COOL VAL, 8c
LDX #$C262 © EGR DUTY CYCLE MULTI PLI ER Thl
JSR LF2B9 © 2d Lk Up
LDAB L0112 - ERG PW
MUL % LK UP RESULT
ASLD L X2
BCC LDF3C ' BRI F NO OVERFLOW
... else
LDAA  #255 © USE MAX VAL
' CK IE IN HEADS UP
LDF3C.  LDAB L0033 © M NOR LOCP MD WD 1
BPL LDF46 :
... else
JSR L581B " TO HEADS UO <----=----
BRA LDF46 CEXIT
LDF45: CLRA - DI SABLE EGR
LDF46" STAA L0112 - ERG PW
RTS :
LDF4A:  BRCLR  L0035,$02, LDF52 : BR |F NOT bl, (ERRL4/15 TH'S START UP)
: el se
LDAA  #$00FF :
BRA LDF89 :
LDF52: LDAA L0065 - Vss

BRSET L0037, $40, LDF64 BR I F b6, MCU I NPUT STATUS WD

COOL FAN REQUEST

... else
CVPA LC2F0 : 35 MPH
BCC LDF64 : BRIF Vss GT 35 WPH
... else
LDAA LC2F3 ; 99.6% Fan Duty Cyc (FAN FULL ON)
BEQ LDF90 ;
; el se
BRA LDF89 ;
LDF64: LDX #$C2F6 ; PONT TO FAN 2

BRCLR L0037, $80, LDF70 BR I F NOT b7, MCU I NPUT STATUS WD

A C COVP NOT ON

... else
CVPA LC2F1 11 MPH
BHI LDF73 BRIF GI 11 MPH
;... else
LDF70: LDX #$C2F4 : FAN 1 HYST PARAM S

LDF73: BRCLR LOOF4, $FF, LDF78 : BE I F NOT $FF
;... else



I NX ; OFF VAL

. Call 2D Lk Up

b7, MCU I NPUT STATUS WD
A/ C COW NOT ON

LDF78: LDAA LOO5B ; CURRENT COCLANT
CVPA 0, X : ON or OFF THRESH
BCS LDF90 : BEIF COOL L.T. THRSH
;... else
LDAB #160 : 80c MN VAL FOR LK UP
LDX #$C2F8 ; Fan Duty Cycle Tabl Addr
JSR LF2B9 ; 2d Lk Up
TSTA . CK FOR Z
BEQ LDF90 ;
;... else
LDF89: LDAB LC2F2 : 15 Sec, Mn Fan On Tine
STAB LOOF5 : SAVE M N FAN TI ME
BRA LDF9A ;
LDF90: BRCLR LOOF5, $FF, LDF99 : Br IF MN FAN Tl ME EXPI RED
;... else
DEC LOOF5 : DEC M N FAN TI ME
BRA LDF9C : EXIT via RTS
LDF99: CLRA : CLR MN FAN TI ME
LDFOA: STAA LOOF4 : NEWM N FAN TI ME
LDFOC: RTS ;
LDFOD: LDX #$C62E ;. I NDEX | AC Tabl es & Par ans
LDAA #3$80 ;
PSHA ;
LDAB L0034 ;
LDAA LOOF3 ;o TAC M0 W1 #2
BI TA #4 ;
BNE LDFFF ;
BI TA #8 ;
BEQ LDFFF ;
LDAA LO10B : DI SABLE CLSD LP PID TMR
BEQ LDFBB ;
LDAA LOOF2 c TAC Cnt'l Wrd
ANDA #3FE
JMP LEO7B ;
LDFBB: LDAA $3F, X ;
Bl TB #$0020 ;
BEQ LDFC3 ;
SUBA #3510 ;
LDFC3: CVPA L0084 :TPS T/F Ld Axi es Var
BCS LDFFF ;
LDAA #$F9 ;
Bl TB #3$20
BNE LDFCE ;
CLRA ;
LDFCE: ADDA $44, X ;
CVPA LO0O5B ;. COOLANT
BCS LDFFF ;
; el se



BNE LDFDC ; BRIF NOT b7

LDAB  L002C | AC Present Posit

STAB L0108

; el se
I NS ;
PSHA ;
LDFDC: ADDA LOOF2 c TAC Cnt'l Wrd
BPL LDFFO ;
; el se
LDAA $42, X ;
TST L0037 ;. STATUS WD
BPL LDFE9 ;
; el se
LDAA $43, X ;
LDFE9: CMVPA L0106 ;
BCS LEOO5 ;
BRA LEOO2 ;
LDFFO: LDAA L0106 ;
BEQ LEOO5 ;
; el se
DECA ;
BNE LEOO2 ;
... else
ANDB #SDF ;1101 11111
TST L0037 ; MCU | NPUT STATUS WD
BPL LEOO2 ;
; el se
LDFFF: CLRA ;
ORAB #3$20 ;. SET b5
LEOO2: STAA L0106 ;
LEOO5: STAB L0034 ;
LDAA LOOF2 c TAC Cnt'l Wrd
PULB ;
PSHB ;
TSTB ;
BPL LEO16 ;
; el se
ANDA #$00FE ;
BM LEO76 ;
; el se
ORAA #$0020 ;
BRA LEO2E ;
LEO16: ANDA #SDF ;
ORAA #3540 ;
BI TA #3581 ;
BEQ LEO7B ;
; el se
LDAB L0107 ;
CvPB $3B, X ;
BCS LEO76 ;
; el se
ECRA #3501 ;
BPL LEO33 ;
; el se
LEO2E: CLR L0107 ;
BRA LEO76 ;
LEO33: PSHA

LDAA LO02C
SUBA L0108
BCC LEO3C

| AC Present Posit



LEO3C: LDAB LOOF3

BPL LEO44 ;
; el se
LDAB $3C, X ;
MUL ;
ASLD ;
LEO44: LDAB $38, X ;
CBA ;
BLS LEO4A ;
; el se
TBA ;
LEO4A: LDAB $39, X ;
CBA ;
BHI LEO50 ;
; el se
TBA ;
LEO50: TAB ;
SUBA LO02D ; Idle Spd AAC Antic
BCS LEOSE ;
; el se
CVPA $3A, X ;
BLS LEOSE ;
; el se
LDAB $3A, X ;
TBA ;
ADDB LO02D ; Idle Spd A/C Antic
LEOSE: STAB LO02D ; Idle Spd AAC Antic
LDAB LOOF3 ;
BPL LEO6F ;
; el se
LDAB $36, X ;
TSTA ;
BPL LEOGE ;
NEGA ;
MUL ;
NEGA ;
BRA LEO6F ;
LEOGE: MUL ;
LEO6F: ADDA L0105 ;
STAA L0105 ;
PULA ;
LEO76: ANDA #STF ;. CLEAR b7
TSX ;
ORAA 0, X ;
LEO7B: STAA LOOF2 c TAC Cnt'l Wrd
PULA ;
RTS ;

Rk b Ik R R S R R R S SR S e O R AR S R R R I

B I I b I I I I I I R I I I I e I b b I I I I b R b b I b I b I b I I I I
* MAJOR LOOP SUBRQUTINE SEG 2, Vss Calc
*
*
* CALCULATE ROAD SPEED | N MPH
B IR I S I I I I I I b I I I I b b A IR I I b R b b I b I S I b I b I I I
LEO7F: LDAA L0033 : MNOR LP MDD W 1
BI TA #3510 ; b4, (1 = 1GN OFF)
BNE LEOD6 ;
; el se



LDAA #160
CVPA L0068

BHI LEO91 ;

CLRA ;

CLRB ;

STD L0065 ;

BRA LEOCO ;
LEO91: LDD LOO6B

SUBD L0069

PSHB

PSHA

TSX

LDD LOO6D

SUBD  LOO6B :
ADDD  $0000, X :
PULX :

RORA
RORB
PSHB
PSHA
PULX
LDD #$01CC
JSR LF215 TO F DV SUBTQUTI NE
LDX L0065 ;
LDAB LC284 : Vss Filter coef
JSR LF250 : FI LTER ROUTI NE
STD L0065 ;
ADDD #3$80 ;
BCC LEOBA ;
DECA ;
LEOBA: LDAB #3$CD ;
MUL ;
ADDD #3$20 ;
CVPA #$2F ;
BLS LEOCY ;
LDD #$3000 ;
LEOCT: ASLD ;
ASLD ;
LEOCO: LDAB LOOAB : VSS Err cnt'r
C\VPB LC1F7 ;
BLS LEOD4 ;
... else
LDAA LC64E ; CMVD speed Param
| NCA ;
LEOD4: STAA L0067 ; MPH (16/5)
LEOD®G: RTS ;
EE I S I b I I I I I I I I I I I I I I I I I R I b P S I I I R I I I I b I I b
EE IR S I b I I I I I I I I I I I I I I b I S R R I S R b I b b I I b I I I b 2 b I I I b
* PRNDL SW TCH READ
*
* REQUEST VALID FOR 100 Msec
*
EE I I S I I I I I I I I I I I I I b I I I R I b I S I I I I I R I I I I b 2 S i I I b
LEODY: LDAA L0037 ;. MCU | NPUT STATUS WD
LDAB L0045 ;. SHFT MW

RCRA ;



LEOEY:

LEOED:

LE101:
LE102:

LE10A:

LE122:

BM

ANDB
STAB

BRA

Bl TB
BEQ

ANDA

CRAB
STAB

Bl TA
BNE

LDAB
ASRB
BCC

LDAB
CcvPB
BH

LSRA
LSRA
ANDA
Bl TA
BEQ

I NCA
CRAA
STAA
NCP

LEOE7Y

#SF7
L0045

LE102

#3$08
LEOED

#STF

#3$08
L0045

#$02
LE101

L0004
LE102
L0065

LC2AD
LE102

#3$60
#$40
LE10A

L0004
L0004

... else
1111 0111

b3

BR I F NOT b3
... else
CLR b7

b3

bl
BR IF bl
el se
Xm ssi on Mbde word

... else
Vss (MPH 1)
Unl ock at 15 MPH 1st Man & Low grs Man
BRIF Vss LT 15 MPH
el se

0110 0000, b5 & b6
b5
BR I F NOT b5

el se

Xm ssi on Mbde word
Xm ssi on Mbde word

R Sk I kR R R G I S O R R R R IR R S S R R

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

E o .

LDX
LDAA
LDAB
MUL
JSR
STAA

BRCLR

JWP

LDAB

RPM Vss RATI O CODE

L0065
LOO57
#25

LF215
LOOSF

L0036, $08, LE122
LE2D1

L0004
#$ES

hkhkhkkhkhhkhhkhhkhdhhhhhhhhdhhhdhdhhhdhddhdhhdrhdhdrhdrdrdhdrrddrx*

TO F DV SUBTQUTI NE
NVratio

BR | F NOT b3, (TCC LOCKED FOR PASSBY)
el se

Xm ssi on Mbde word
1110 0101



LE143:

LE14B:

LE151:

LE160:

LE1GA:

LE16F:

LE177:

Bl TB
BEQ

CVPA
LDAA
BNE

CRAB
LDAA
Bl TA
BNE

LDAA
STAA

BRA

CVPA
BLS
LDAA

BRA

LDAA
BNE

CRAB

BRA

DECA

#3$80
LE151

LC287
LE143

LO12C
LE14B

#3$10
L0004
#$12
LE16A

LC296
L0090

LE16A

LC28D
LO12C
LE16A

LO12C
LE16A

LC28D
LO12C
LOOSF
LC286
LE160
#$02

LC288
LE16A

LC289
LE16F
LC28A

LE178

LOO8SE
LE177

#3$08

LE17A

b7, OD ACTI VE
BR I F NOT b7
... else
35, 1st GCear val
el se
... else
SET b4
Xm ssi on Mbde word
bl & b4, 1st gr dir & 1st gr OD
BRIF b4 & bl
el se

.O. SEC S, H to Lo Gear |ock
4 -> 3 Dnw Shft Lk Interupt tnr

0 SEC S, 1st gear dly

0 SEC S, 1st Cear dly

41 1st gear direct RATIO

el se
b1,

30d, Mn 4th grar
el se

35d, Max 4th gear
el se

4th gear tnr

4th G NV tmr

... else
b3, 4TH GEAR



LE178: STAA

LE17A: STAB

; CK AFR MD W 1 FOR AUTO MAN

LDAA
Bl TA
BNE

ANDB

LE18D: TSTB

BPL

LE193: LDAA

LOO8SE

L0004

LOO5B
LC285
LE193

LCO14
#01
LE18D

; 4th G NV tmr

;. Xm ssion Mde word

COOLANT

50c,

CLR

;7 CK AFR MD 1 FOR XM SH PARAMS

LDAA
ASRA
PULA
BCS

BI TB
BEQ

LCO14

LE1A9

#%$20
LE1A9

#$DF
LC297
LE1A9

b5

CLR

Cool

el se

XM SH

el se

b5

el se

el se

el se

b5

el se

thres for TCC

CGet Fuel /Air Mode Wi 1
b0, MAN XM SH
BR | F MAN XM SH

Get Fuel /Air Mode Wi 1

Bias to Lock Enab Thresh, (26 MPH)

- 1ST GEAR DNSHFT
- NON 4TH GEAR UNLCCK

MANUAL
AUTO TRANS

% OF FULL LOAD * 2.56

12 ENTRI ES

LE1A9: LDX

Bl TB
BNE

LDX

LE1B3: Bl TB

BNE

; 14 MPH, Unl ock 1st(nan),

b4 & bl
BRIF b4 &bl

el se

Unlock 14 MPH H gr Auto & Non 1st
b7 & b6
BR IF b7 & b6

Manual

Auto Trans

1st gear Up
Non 4th Cear

shift
| ock

Lo & (Auto)

Man



LE1CI:

LE1CO:

LE1DA:

LE1D?:

LE1FO:

% O Ful |

Load * 2.

Unl ock at 15 MPH 1st

LDX
BI TB
BEQ

#SC2A
#3$08
LE1C1

Auto Trans

Tble Val =

15 MPH M n [k hi

LDX

TST
BEQ

JWP

D

Man & Low grs Man

15 MPH Unl ock, 1st Man & Low grs Man
b3
BR I F NOT b3

el se

Manual

- 4TH gear Up shift

- 4th Cear

Pct full

#$C2C7

L0090
LE1CO

LE28F

#$01
LELIDA

| ock

ld * (256/100)

gear Auto & Non 1st Man

15 MPH M n Ik hi gear Auto &
Non 1st Man

4-3 Dnw Shft Lk Interupt tnr

el se

b0
BR I F NOT b0
el se

I NCR | NDEX
BRI F
el se

BRA

Bl TB

#$04

b1,

BR I F NOT b1l

... else

b2,

b7 & b6

BR IF b7 & b6
el se

BR I F NOT b2

... else

100% TPS, Lk Ahead 1st &R
TPS Ld Axis Var

... else
1111 1011

b2



BEQ LE1FB ; BRIF NOT b2

LDAA LOO57

CVPA LC292 kick Dn Prevent (Shifter Sw)

... else
ORAB #3$80 ;. b7, OD ACTI VE
ANDB #$FB ; CLR b2
LDX #$C2BB ;
LEL1FB: STAB L0004 ;. Xm ssion Mde word
LDAB LC28F ; Rd Spd Coast, 32 MPH
LDAA L0045 ;
BI TA #3510 ;. b4
BNE LE20A : BRIF b4
... else
ADDB #5 ;5 MPH HYST
BCS LE20E ;. BR I F OVERFLOW
... else
LE20A: CVvPB L0065 ;. CK Vss
BLS LE215 ; BRIF Vss LT 32+5 MPH ( COAST)
... else
LE20E: ANDA #SEF ;. CLR b4
LDAB LC290 ;
BRA LE21A ;
LE215: ORAA #3510 ;. b4
LDAB LC291 ;. H MPH Coast TPS
LE21A: STAA L0045 ;
LDAA L0004 ;. Xm ssion Mde word
PSHA ;
BPL LE227 ;
... else
SUBB LC28E ; Hyst for TCC
BCC LE227 ;
; el se
CLRB ;
LE227: LDAA L0082 ; TPS Ld Axis Var
CBA ;
PULB ;
BCS LE25E ;
... else
Bl TB #3$C0 ;. b7 & b6
BEQ LE245 ; BRIF NOT b7 & b6
; el se
JSR LE2BE ;
BCS LE25E ;
... else
Bl TB #3$20 ;. bb
BEQ LE25A ;. BR IF NOT b5
; el se
BHI LE285 ;
... else
LE241: ANDB #SFE ;. CLR bO
BRA LE272 ;
LE245: LDAA LC014 ;. Get Fuel/Air Mode W 1

ASRA ;o SHIFT RIGAT



BCC LE256

; el se
TBA ;
Bl TB #3508 ;b3
BNE LE256 ;
... else
ANDA #3506 ; CLR ALL EXCEPT bl & b2
; el se
CVPA #3506 ;
BNE LE272 ;
; el se
LE256: BSR LE2BE ;
BLS LE272 ;
... else
LE25A: ORAB #3581 ;. SET b7 & b0
BRA LE285 ;
LE25E: Bl TB #3$80 ;b7
BEQ LE272 : BR IF NOT b7
; el se
LE262: LDAA L0057 ;
Bl TB #$12 ;. b4 & bl
BEQ LE26D . BEIF
... else
CVPA LC294 : Kick Dn/Unl ock TPS Prev' nt RPM
; (3200 RPM
BRA LE270 ;
LE26D: CVPA LC293 ; Kick Dn/Unlock TPS RPM (3200 RPM
LE270: BHI LE279 : BRIF RPM LT THRESH S
... else
LE272: LDAA L0065 : CURRENT Vss
CVPA LC295 ; Mn VSS, (60 MPH) for Force Upshift
BLS LE27E : BRIF Vss GI 60 MPH
... else
LE279: CLR LO08D ; CLRTCC LK Dy tnr
BRA LE25A D EXT
LE27E: ANDB #STF ;. CLR b7
LDAA LC28C ; 0 sec's, Up Shft |k del ay
STAA LO08D ; TCCLK Dy tm, (.1sec)
LE285: Bl TB #3520 ;. bb
BEQ LE28F ;
... else
Bl TB #3580 i b7
BNE LE28F : BR IF NOT b7
... else
ANDB #SFE ;. CLR bO
LE28F: ANDB #$IF ; CLR b5 & b6
LDAA L0037 ;. MCU | NPUT STATUS WD
ANDA #SDF ; CLR b5, (TCO
PSHA ;

LDAA  L008SD TCC LK Dy tnr, (.1sec)



BEQ

DECA
LE29B: STAA

BEQ
DECA
STAA
PULA
BRA

LE2AT7: LDAA
PULA
BNE
TSTB
BPL

LE2B1: STAA

STAB

LE2BE: PSHB

;o Call

LDAA
LE2CY: ASLA
LDAB
JSR

PULB
CVPA

RTS

2D

LE29B

LOO8D
L0090
LE2A7

L0090

LE2B1

LOO8D

LE2B1

LE2B1

#%$20
L0037

L0004
L0035

L0035

LE2D1

L0065
#$64
LE2CY

Lk Up
#$64
#$18
LF2B9

L0082

4-3

TCC

SET
MU

el se

LK Dy tnr, (.1sec)
Dnw Shft Lk -> Interupt tnr

el se

Dnw Shft Lk -> Interupt tnr

LK Dy tnr, (.1sec)

el se

el se
b5, TCC LOCKED
| NPUT STATUS WD

Xm ssi on Mbde word

M\R

LOCP MD WD 2

0110 0100

Get

O f

Cal |

TPS

el se

Var for Lk Up

set for Lk Up
2D Lk Up

Ld Axis Var

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

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

CARS SH FT LI GHT CODE

*

* This code to provide a shift schedul e for best
* fuel econony.
*
*

hkhkkkhkhhkhkhkhhhhhhhhdhdhdhdhdhdhdddhdhhddhdhdddhdhddhdrdrhdrdxdhdrrdidxx

; QUALS FOR CHECK ENG LI GHT



LE2D1:

LE300:

LE315:

LOO5B
Lep4
LE347

L0065
LC2D5
LE347

L0082
LC2D6
LE347

L0063
LC2D7
LE347

LOOSF
LC288
LE347

COOLANT
50c, Cool

Temp for shift lite
el se

40 MPH, Lmt for Ck Shift |anp
el se

0% TPS Ld Axis Var
TPS min Val for lite

.. else

Filtered | d val ue

0, Ld val for Shift lite on
el se

30d, Mn 4th gr param

el se

CK SHI FT LIGHT hi/lo RPM QUALS

L0035, $80, LE300

L0036, $10, LE33B

LDAA L0057
LDX #$C2D8
BRCLR
LDX #$C2E1
OWA 0, X
BLS LE347
WA  1,X
BLS LE315
LDX #0
STX L0091
BSET L0035, $80
BSET L0036, $10
BRA LE34D
:Call 2D Lk Up
LDAB  #$10
LSRA
I NX
I NX
JSR LF2B9
CWPA L0082
BCS LE347
BRSET
BSET L0036, $10

; INDEX 2 line H GH RPM HYST TBL

: BR | F NOT b7, (OVERDRI VE QN
... else

: I NDEX 2 LI NE LOW RPM HYST TBL
; Lite off, 625 RPM

... else

o lite Of, 5100 RPM

: el se

Err Lnp On Dy

; SET b7,
; SET b4,

( OVERDRI VE ON)
(SH FT LI GHT DELAY STARTED)

O fset Value for Lk Up
n/ 2
INDEX L__ /L___ Table Addr

© Call 2D Lk Up
; TPS Ld Axis Var w tabl e val ue

.... else
BR | F b4, (SHFT LITE DLY STARTED)
el se

SET b4, (SHFT LITE DLY STARTED)

LK UP Eng Lite on Mudifier Dy vs % TPS

LDAA
BPL

L0082
LE32E

; TPS Ld Axis Var For Lk Up



el se

LDAA  #880 :
LE32E: LSRA ;
LDX #$C2EB ;. Tbl Addr
JSR LF2C6 ; 2d Lk Up, (No Ofset)
LDAB LC2EA ;
MUL ;
STD L0091 ; Err Lmp On Dy
LE33B: BSET L0035, $80 ; SET b7, (OVERDRIVE ON)
LDX L0091 ; Err Lmp On Dy
BEQ LE34D : BRIF Z
; el se
DEX ; DECR ERR Lmp On Dy
STX L0091 ; ERRLmp On Dy
BRA LE34A ;
LE347: BCLR L0036, $10 ; CLR b4 (SHFT LI TE DLY STARTED)
LE34A: BCLR L0035, $80 ; CLR b7, (OVERDRIVE ON)
LE34D: RTS

1
hkhkkkhkhhkhkhkhhhhkhhhhdhdhdhdhdhdhdddhddddhdhdddhdddrhdrdrhdrdrhdrxdidxx
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* MAJOR LOOP SUNBROUTI NE  SEG 9

*
* Inj Alr Managnent
*

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

LE34E: LDX #SC2FF ; PONT TO AIR I NJ PARAM S
LDAB L0044 ; AF - MODE WD #2
ANDB #$80 b7, MASK FOR b7, 1 = CLS LOCP

CRAB LOO3D
STAB LOO3D

LDAA LO0O5B ;. COOLANT
CWVPA $0C, X : L820B, |f Cool < 14c, divert
BCS LE365 ;
; el se
LDAA LOO3B ;
BI TA #3504 ;b2
BEQ LE368 : BRIF NOT b2
; el se
LE365: JMP LE42B ;
LE368: LDAA L0044 ;. AF MODE WD #2
BPL LE375
el se
CLR LOOFC

LDAA $0D, X LC3C, If in Open Lp => 25.4 Sec after

cl osed | oop, Divert

STAA LOOFD



LE375:

LE37F

LE391

LE39A:

LE3AB:
LE3AC:

LE3AE:

LE3BF:

BRA
TSTB
BPL

LDAA
BEQ

DECA
STAA

BRCLR
LDAB
LDAA
SUBA
BLS
CVPA

BLS
LDAB

TSTB
BEQ

DECB
STAB

LDAB
BLS
LDAB
BHI

I NCB
BNE

BRA
CLRB
STAB
LDAA
Bl TA
BEQ

LDAB

LE39A

LE37F
LOOFD
LE365
LOOFD
L0034, $80, LE39A
LOOFC
LOOFB
L0063
LE391
$0B, X
LE391
7, X
LE39A

LOOFC
LE41E

LOO56
6, X
LE3AB

LOOF6
1, X

LE3EO
LE3AC

LE3AE

LOOF6

L0043
#%$20
LE3BF

LOOFE

0, X
LE3EO

LOOFE
LE418

LOOFE

el se

el se

BR I F NOT b7, ENG RUNNI NG FLAG
el se

FI LTERED LD VALUE

... else
LC30A, Enable air to conv if in open Ip
& 100 Msec Drop in D VAL L.T. 64 gns/S

LC306, Enable air to conv If > 1 SEC
since last neg delta LVB > is <

el se
RPM 25
Divert if cont > 4000 RPM & tine >
el se
el se
el se
AF  MODE WD
b5, PWR ENR | S ACTI VE
BR I F NOT b5
el se
el se



LDX LOOF7
LDAB L0073

CwvPB LC301 If Filtered 02 > 752 WDC for _

; Then divert
BLS LE3D3 ;
; el se
CPX LC303 ;
BCC LE3DC ;
; el se
I NX ;
BRA LE3D8 ;
LE3D3: LDX LOOF7 ;
BEQ LE3E2 ;
DEX ;
LE3D8: STX LOOF7 ;
BRA LE3E6 ;
LE3DC: ORAA #3501 ; SET b0, AIR INJ D VERT
STAA L0043 ;. AF MODE WD
LE3EO: BRA LE42B ;
LE3E2: ANDA #SFE ;. CLR b0, AR IN D VERT
STAA L0043 ;. AF MODE WD
LE3E6: RORA ;
BCS LE42B ;
... else
CVvPB LC302 c If Filtered 02 > 247 WDC & IN CLS LP
; Then divert
BCC LE3F2 ;
... else
LDAA L0044 ;. AF MODE WD #2
BM LE3F7 ;
; el se
LE3F2: LDX #$0000 ;
BRA LE3FF ;
LE3F7: LDX LOOF9 ;: RICH OR LEAN 02 DV TI MER
CPX LC303 ; 200, 20 sec Rich or Lean 02 Dv timer
BHI LE42B : BRIF TIME LT 20 Sec
... else
I NX ;I NCR TMR
LE3FF: STX LOOF9 : RICH OR LEAN 02 DV TI MER
LDAA L0063 ; Filtered |Id val ue
CMVPA LC307 : If LV8 < 25 then D vert
BCS LE42B ;
... else
CMVPA LC308 ;o If LV8 > 100 & MPH > Divert Ar
BLS LE414 ;
; el se
LDAA L0065 ;. CURRENT Vss
CVPA LC309 cIf >60 MPH & LV8 > then divert AIR
BHI LE42B ;

el se



LE414:

LE418:

LE4A1E:

LE42B:

LE4A2F:

LE436:

LE44E:

LE451:

LEASA:

LDAB

LOO3D
LE41E

LOO3E

#3$06
LE42F

LOO3E

el se

bl & b2

; CK AFR MD W FCOR NUM OF Al R VALVES

LDAA
BEQ

LDAB
STAB

LDAA
STAA

BCLR

JWP

LCO15
LE42B

#$FB

#$02
LE42F

LOO3E
#$F9
LOO3E

L0063
LOOFB

L0034, $80, LE44E
L0038, $80, LE44E
LOODF
LOOD7
LE451

L0038, $40, LE44E
LOODF

L0038, $80

LE4AD

$04, AFR Mbode Wi 2

BR If zero, 1 AIR VALVE

... else

CLR b2,

SET bl, 1 = 2 AIR VALVES I N USE

CLR bl & b2

FI LT LD VALUE

BR | F NOT b7
... else
BR | F NOT b7
el se
Num of Async Pul ses since Accel Enr
Num of Async Pul ses to do
BRIF TODO GT. DONE VAL (AS FUEL)
... else
BR | F b6,
Num of Async Pul ses since Accel Enr

CLR b7

khkhkkhkhhkhhhhhhhhhdhhhdhdhhdhhhhdhhhdhdhhdhhdhdrdrddrhrdrrdxix

R Sk kR R R R S SR S e Ok R AR R S R I

Enri chnent Factor % BPWINJ (0-4)

*
*
*
*
*
*
* TBL =
*

I NC
CvPB
BLS

LDAB
LDX

Accel
(ASYNC FUEL CODE FOR DI SFF TPS & STALL SVR)

| NDEXED LK UP, 8 LINES

FACTCR * 64

LOODF
#7
LE45A

#7
#$C315

hkhkhkkhkhhkhhkhhhdhkhhhhhhhdhhhdhdhhhdhddrhdhrdrhdhrdrdhdrdrdhdrdrddrx*

Num of Async Pul ses since Accel Enr
MAX OF 8 PULSES

BR I F COUNT GT 7

... else

USE MAX FOR LK UP

TBL ADDRESS



ABX ; ADJ TBL PO NTER

LDAA 0, X ;. GET VAL FM TBL
PSHA ;. SAVE TO STX
LDD LoOOC2 ;
BRCLR L0039, $80, LE468 ; BRTF NOT b7, (IN SINGE FI RE)
; el se
LSRD ;
LE468: PSHB ;
PSHA ;
TSX ;
LDAA 2, X ;
JSR LF266 ; MJL 8 X 16 SURQUTI NE
PULX ;
I NS ;
ASLD ;
BCS LE478 ;
ASLD ;
BCC LE4A7B ;. BR IF NO OVER FLOW
... else
LE478: LDD #SFFFF ;. USE MAX VAL
LE47B: STD LOODB ;. New Accel Enrich PW
LDAA LOOD8 ; Cool Fact for Async Pul ses
LDX #L00ODB ;
JSR LF472 ; FACTOR I N 8x16 MULT
LDX LC312 ; 0364d, 5.5 msec Max Async Pul se Wdth
CPX LOODB ;. New Accel Enrich PW
BHI LE48E : BRIF GI 5.5 Msec THRESH
... else
STX LOODB : New Accel Enrich PW
LE48E: BRCLR L0038, $40, LE4A1 ;. BR IF NOT b6
... else
JSR LF9ES5 ;
PSHX ;
TSX ;
SUBD 0, X ;
PULX ;
BLS LE4AD ;
... else
CPD LOODB : New Accel Enrich PW
BCS LE4A3 ;
... else
LE4A1: LDD LOODB ;. New Accel Enrich PW
LE4A3: CPD LC310 ; 1.69 msec M n Async Pul se Wdth
BCS LE4AD ;
... else
STD LOODB ;. New Accel Enrich PW
BRA LE4B1 ;
LE4AD: CLRB ;
CLRA ;
STD LOODB : New Accel Enrich PW
LE4B1: BRCLR LO03D, $10, LE4CA ;. BR IF NOT b4

... else



LEACA:

LE4AEY:

LEAEE:

BRCLR
DEC
LDD

STD

BCC

LDD
STD

LDX
BEQ
LDAB
ABX

STX
JSR

LDAA
JSR

LDAA
JSR

JSR

LOO8A, $FF, LEACA
LOOSA
LC605
LOODB
LOODB

LOOD9
LE4CA

#$FFFF
LOOD9

LOODB

LE4E7Y
LOOCB

L3FF2
LF3B5

#$04
LF4C3

#$FB
LF3B5

LF4CE

BR I F NOT $FF
... else
Accel Enrich After Decel C/ O
Cut off Stall Save PW
New Accel Enrich PW
New Accel Enrich PW
Accel Enrich, Acum Fuel
el se
Accel Enrich, Acum Fuel
New Accel Enrich PW

Inj Ofset Corr, M*65.636

Async PWOCnt'r
11 Usec Del ay

11 Usec Del ay

CK | F HEADS UP CONNECTED

Accel

Enrich

BR | F NOT b7, (HEADS UP ON LI NE)
... else
<---- TO HEADS UP

RTS

ACCEL ENR PW
New Accel Enrich PW
ACCEL ENR PW

Rk Rk Sk S R R e S S S b O A I R R R S o I SR S O

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdhhdhrdrhdhhdhdhhdhdrhddrdrdrxdxdk

DI AGNOCSTI C QUALI FI CATI ON CCDE

*
*
*
*

Rk Rk I S R R R R S R S o b R R R S R Ak R R R R b S

LEAFT7:

ERR 13 02 SENSCR

LDAB
Bl TB
BNE

LDAA

LOO3F
#$24
LE546

L0041

... else
DI AGNCSTI C MODE WD 3



ASLA

BM LE510 ;
;... else

LDD LOO1A ; Eng Run Tine (sec)

LSRD ; DIV BY 2

CwvPB LC1DC ; ERR 13,1f eng run time < 30 Sec,
; disable ERR

BCS LE546 ;
;... else

LDAA L0041 ;DI AGNOSTI C MCDE WD 3

ORAA #$40 ; SET b6

STAA L0041 DI AGNOSTI C MODE WD 3

;7 CK ERR 13 02 LIMTS

LE510: LDAB LOO6F ; 02 A/D VALUE
CvPB LC1DE ERR 13, 548 Mvdc
BHI LE546 BR IF 02 VDC LT 548 Mrdc
... else
ERR 13, 350 Mvdc
BR I F 02 VDC GI 350 M/dc
... else
02 Sensor Hvy Ld Cnt'r -> (2 Sec)

CcvPB LC1DD
BLS LE546

LDAB LOOAA
CcvPB LC1EO

BHI LE54B ERR 13, 15 Sec TPS Mn time limt
el se
LDAA LOO3F
BI TA #3510 b4
BEQ LE551 BR I F NOT b4
... else
LDAB LOO5B COOLANT

CvPB LC1DB
BLS LE551

ERR 13, COCOL LOW LMI 70c
BR IF COOL GI 70c

... else

TPS Ld Axis Var

ERR 13, 5% TPS M n

LDAA L0082
CVPA LC1DF

BHI LE541 BR IF TPS LT 5%
... else

TST LOOAA 02 Sensor Hvy Ld Cnt'r, (2 Sec)
BEQ LE551 BR IF
DEC LOOAA 02 Sensor Hvy Ld Cnt'r, (2 Sec)
BRA LE551 ;

LE541: I NC LOOAA ; 02 Sensor Hvy Ld Cnt'r, (2 Sec)
BRA LE551 ;

LE546: CLR LOOAA ; 02 Sensor Hvy Ld Cnt'r, (2 Sec)
BRA LE551 ;

LE54B: BSET LO04C, $40 ; SET b6, NEWERR 1
BSET L0041, $10 ; SET b4, ERR 13 DETECTED



LES51: LDAB LOO3F

Bl TB #3$C0 b6 & b7

BNE LE57D BR IF b6 & b7
... else

LDAA L0081 TPS, (A/ D)

CVPA LC1E7
BLS LE571

If TPS <= disable ERR 21
BR I F TPS GI' 50%
... else
TPS Err cnt'r, (100Ms)
20 Sec's Tine req for ERR 21
BRIF TIME LT 20 SEC
el se

LDAA LOOA7
CVPA LC1E8
BHI LE578

LDAA LOOB6
CVPA LC1E9 If Air Flow >= 12 gnf’sec,

di sabl e ERR 21

BCC LE573
... else
| NC LOOA7 TPS Err cnt'r, (100Ms)
BRA LE57D
LE571: ANDB #$FB ;1111 1011
LE573: CLR LOOA7 ; TPS Err cnt'r, (100Ms)
BRA LE57D ;
LE578: BSET LO04C, $04 ;. NEWERR 1
ORAB #3504 ;. SET b2
LE5S7D: STAB LOO3F ;

Bl TB #SEA ; 1110 0100

el se
If >3 MPH then disable ERR 24
el se

VSS Err TIMER
2 Sec's for ERR 24

BHI LE5SBE BRIF TIME LT 2 Sec
el se

If LV8 >= 26 LV8, Disable ERR 24
BRIF LD VAL GT 26
... else
TPS Ld Axis Var
If == 2% TPS then Di sabl e ERR 24
BR IF TPS GI 2%

el se

LDAA L0063 " Filtered LD VALUE
" MCU | NPUT STATUS WD



LESBO:

LESBS:

LESBE:

LESCY:

LESD3:

LESEG:

LESEB:

LDAA
BLS

CVPA
BLS

BRA

BI TB
BEQ

I NC

BRA

LOO56
LC1F3
LE5SBO

LC1F4
LE5BS

LOOAB

LESCY

#3$08
LESCY

LOOAB

LESCY

LO04D, $80

L0044
#3$10
L0044

... else

RPM 25

If <= 1000 RPM D sable ERR 24
BR IF RPM GI' 1000 RPM

... else
If RPM > 6000 then disable ERR 24
BR I F RPM GT

el se

VSS Err cnt'r

b3

BR | F NOT b3
... else

VSS Err cnt'r

SET b7

AF  MODE WD #2
b4, Vss FAI LURE
AF  MODE WD #2

BRSET
ANDB
BNE

BRA

ANDB
STAB

LDX

Bl TA
BNE

LDD
SUBD
BLS

LOO2E, $20, LE5SD3

#%$20
LESE6G

LE612

#$DF
L0041

#$C1FB
LOO3F
#$00E4
LE612

LOOAE
$0005, X
LESEB

LO04D, $08
LEG1F

L0063
0, X

DI AGNOSTI C MODE WD 3

BR | F b5

CLR

ALL EXCEPT b5, EGR DI AG SW

BAD AT START UP, ERR 32
el se

CLR b5
DI AGNOSTI C MODE WD 3

... else
EGR Diag Cnt'tr

el se

Filtered I d val ue



BCC LE608

... else
LDAA LOO5B ;. COCLANT
CVPA 1, X ;
BCS LE612 ;
; el se
LDAA L0112 ;
CVPA 2, X ;
BLS LE608 ;
... else
LDAA L0082 ; TPS Ld Axis Var
CVPA 0, X ;
BHI LE608 ;
; el se
CVPA 4, X ;
BHI LE617 ;
LE608: LDX LOOAE ; EGR Diag Cnt'tr
BEQ LE61D ;
; el se
DEX ;
BEQ LE61D ;
; el se
DEX ;
BRA LE61D ;
LE612: LDX #0 ;
BRA LE61D ;
LE617: LDX LOOAE ; EGR Diag Cnt'tr
LDAB LC202 ;
ABX ;
LE61D: STX LOOAE ; EGR Diag Cnt'tr

LEG1F: LDAB LOO3F
BM LE658
... else
Bl TB #3524 ERR 33
BNE LE653 BR I F ERR 33
el se

Punp Vol ts, (A/ D)
10.0 VDC M N PUMP V FOR ERR 33 ENABLE

BLS LE653 BRIF PUMWP V GI 10 VDC
... else
BRSET L0040, $20, LE65F BR I F b5, ERR 54A
el se
CVPA LC204 45 gns/sec AIR M N FOR ERR 33 ENABLE
BLS LE653 BR IF AIR FLOW GT 45 gns/ sec

... else

MAF H Cnt'r, (100Ms)

800 Msec M N TI ME QUAL FOR ERR 33
BR IF TIME LT 800 Msec

LDAA LOOBO
CVPA LC206
BHI LE658
... else
TPS Ld Axis Var
15% TPS M N FOR ENABLE ERR 34
BR IF TPS GI 15%

el se

LDAA L0082
SUBA LC203

LDAA  LOOB6 " AR FLOW
BCC LE653 :



LE653:

LEG58:

LEGSD:

LEGSF:

LEG77:

LE696:

LDAA

BHI

I NC

BRA

LOO56
LC207
LE653

LOOBO
LE6G5D

LOOBO
LE6G5D

LO04D, $04
#3$80
LOO3F

RPM 25

3200 RPM

BR IF RPM LT 3200 RPM
... else

MAF H Cnt'r, (100Ms)

CLR MAF H Cnt'r, (100Ms)

SET ERR 33

LOO3F, $40, LE696
LOOEF
LC20A
LEGOE
LOOBS
LC20C
LE696
LOO3F, $A4, LE677

LE6AL

ERR 34 CRITER A

LOO56
LC20D
LE6AL

L0082
LC20E
LE6AL

L0063
LC20F
LE6AL

LC210
LE6AL

LOOBS
LE6AL

BR | F b6,
... else
Diff Val to calc Air Fl ow
IF Analog CTS * 7 or PP2DLT < 55
BRIF.... ,(EXIT & CLR TMR
... else
ERR 34 TMR
ERR #34, 200 MSEC M n tine req.
BR IF TMR GI 200 MSEC

el se

RPM 25
If RPM > 600, Ck ERR #34
BR IF RPM LT 600 RPM (EXIT)
... else
TPS Ld Axis Var
If TPS > 6.25% Ck ERR #34
BR IF TPS LT 6.25% (EXIT)
.. else
Filtered I d val ue
If LV8 >= 0, Ck ERR #34
BRIF LV8 LT 0 gns/sec, (EXIT)
... else
If LV8 <= 130, Ck ERR #34
BR IF LV8 LT 130 gns/sec, (EXIT)
... else
I NCR ERR 34 TI MER
ERR 34 TMR
EXIT

LO04D, $02
LOO3F, $40

LE6AL

SET
SET ERR 34

69E



LEGOE:

LEGAL:

LEGA9:

LE6GDO:

LE6GDS:
LEGDA:
LEGDC:

; CLER ERROR TMR

CLR LOOBS ; ERR 34 TMR

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

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhhdhhhhdhhdhdrhddrdrdrrdxixk
* ERR 41 CYL SELECT

*
khkhkkhhhkhhhhhhhhhdhhhdhdhhdhhdrhdhhhdhhhdhdhhddrdrdddhdrxdxdk

LDAA L0040 ;DI AGNOSTI C MODE WD 2
LSRA ;
BCC LE6A9 ;. BRIF
... else
BSET LOO4E, $40 ;. b6, ERR 41
ASLA ;
STAA L0040 : CLR ERR LAST 100 Msec FLAG

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

* ERR 42B SPK MONI TORI NG

*

* 2 SPK MPN NOT TOGAE.I NG WHEN SPK ENABLED
Rk Ik kR R S A R R R S A R R R S b kR R A
LDAB LOO3F

BRSET L0036, $01, LE6DF BR | F b0, (SKP ERR42 FOR STALL SVR)

; el se
LDAA L0000 ;
BI TA #3510 ;. b4
BNE LE6DF : BRIF b4
; el se
LDAA L0034 ;
ASLA ;
BPL LE6DF ;
... else
LDAA L0056 . RPM 25
CVPA LC226 ; RPM tbl 1, ntrpm
BLS LE6DS : BRIF RPM GI' THRESH
... else
LDAA LOOB4 ; SPK Fd Bk counter, (Err #42)
BNE LE6DS : BRIF NZ
; el se
Bl TB #3501 ;
BNE LE6DO : NRIF b0
... else
ORAB #3501 ;. SET bO
BRA LE6DA ;

LDAA L0001 ;
CRAA #$80 ; SET b7
STAA L0001 ;

BRA LE6DC ;
ANDB #SFE ;
STAB LOO3F ;
CLR LOOB4 ; SPK Fd Bk counter, (Err #42)

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



LEGDF:

LEGE9:

LEGEC:

LE717:

LE71C

Rk kR R R R O SR S S R R R S S R R R

* ERR 43 KNOCK FAI L

*
*

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhhhdhhdhdhhdhdhhddrhdrxdxdxx

LDAA LOO3B
Bl TA #$20
BNE LEGE9

LDAA L0002
BPL LEGEC

BSET LOO4E, $10

LDAB L0041
ANDB #$FD

b5, ERR 43A
BR | F ERR 43A
... else
MD VWD 2

el se

SET b4, ERR43

DI AGNOSTI C MODE WD 3
CLR bl, ERR 44/45 FLG

R Ik S kR R R G I S S R S R IR S R S R

khkhkkhkhhkhhhhhhhhhdhhdhdhhdhhhhdhdhhdhhdhdhhdhdrhddrhdrrdxdx

* ERR 44 LEAN 02 SENSOR

*
*

R Sk kR R R R I O SR S e O R R S b R R R

LDAA LOO3F
Bl TA #$00CO
BNE LE758

LDAA LC22E
CVPA L0073
BLS LE717

LDAA LOOA8
CVPA LC22F

BHI LE71C
LDAA L0044
BPL LE717
Bl TB #$0004
BNE LE717
LDAA LOO3F
Bl TA #$08
BEQ LE721
I NC LOOA8
BRA LE721
CLR LOOA8
BRA LE721

BSET LOO4E, $08

CRAB #3$02

el se

... else
02 Lan Cnt'r (2 Sec)

... else
AF  MODE WD #2

el se

el se

... else
02 Lan Cnt'r (2 Sec)

;02 Lan Cnt'r (2 Sec)

b3, NEWERR 2

Rk Ik kR R R R O SR S S R R S R R R

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

* ERR 45 RICH 02 SENSOR



*
*
khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhhhdhhdhhdhhdhdrhddrhdrxdxdx

LE721: LDAA L0073 ; 02 VDC
CVPA LC230 ;

BLS LE74E ;
; el se
LDAA LOOA9 ;02 Sensor Rich tnr,
; -> (2 Sec)
CVPA LC231 ;
BHI LE753 ;
... else
LDAA L0044 ;. AF MODE WD #2
BPL LE74E ;
Bl TB #4 ;0000 0100
BNE LE74E

... else
LDAA L0082 TPS Ld Axis Var
CVPA LC232

BH LE743 :
; el se
CVPA LC233 ;
BCC LE74E ;
LE743: LDAA LOO3F ;
BI TA #8 ;0000 1000
BEQ LE758 ;
I NC LOOA9 ;02 Sensor Rich tnr,
; -> (2 Sec)
BRA LE758 ;
LE74E: CLR LOOA9 02 Sensor Rich tnr,
;o -> (2 Sec)
BRA LE758 ;
LE753: BSET LOO4E, $04 ;. b2, NEWERR 2
ORAB #3502 ;. SET bl ERR 44/55 HAS BEEN CAUGHT
LE758: ANDB #$FB : CLR b2 INT FORCED 128. ERR 44/ 45
STAB L0041 ;DI AGNOSTI C MODE WD 3
RTS ;
EE I S I b I I I I I I I I I I I I I I I I I S R I b R S I I I I I R I I I b I b I I b
EE I R I b I I I I I I I I I I I I I I b I S R I b R b I I I R I I I I I b 2 S I I b
* MAJOR LOOP SUBRQUTINE, SEG C
*
* Can Purge
*
EE I S I b I I I I I I I I I I I I I I b I I IR I b I S I I I S I I I b 2 i I b
LE75D: LDAA LOO3B ;. OLD CCP STATUS BYTE
LSRD ;
LDAA LOO3E ;
RORA ;
ASLD ;

STAA LOO3E

: CCP SOLENO D SHALL NOT BE ON UNLESS
; RUNTIME GI' CAL PARAM

BRSET L0001, $10, LE774 ;
LDAA LOO1B ;



CVPA LC269
BLS LE787
el se

BSET L0001, $10 b4

;7 CKIF IN ALDL

LE774: LDAA L0035 ;
BI TA #3520 ; b5, DIAG SWIN ALDL MODE
BNE LE787 ;
i.... else
LDAA LOO5B ;. COOLANT
CMVPA LC26A ;
BCS LE787 ;
;.... else
LDD L0043 . AF MODE WD
BI TA #3502 : bl, DECELL FUEL CUT OFF ENABLED
BEQ LE789 : BE IF NOT bl
; el se
LE787: BRA LESOS8 ;

; CK AFR MD W 1 FOR CCP CLSD LOCP CPTION . ...

LE789: LDAA LC014 : Get Fuel/Air Mde Wi 1
BI TA #$20 ; Bit C'sed Lp for CCP ?
BEQ LE797 : BR IF NOT b5
;.... else
TSTB ;
BM LE797 ;. BRIF
; el se

bl ERR 44/55 HAS BEEN CAUGHT
b4 ERR 13 DETECTED

BRCLR L0041, $12,LE808 ; BR IF NOT bl & b4
;... else
LE797: LDX #$C26B ; | NDEX Enabl e CCP
LDAB LOO3B ;
RORB ;
BCC LE7A2 ;
; el se
CCP on to off parans
" LDX #$C26E . INDEX CCP on to off parans
LE7A2: LDAA L0067 Vss, (MPH (16/5))
CVPA 0, X If Vss < 3.12 MPH Di sabl e CCP
BLS LE8SO8 BR

el se

LDAA L0082 TPS Ld Axis Var

CVPA 1, X IF TPS < 1.95% t hen Di sabl e purge
BLS LE8SO8 BR IF
... else

LDD LOOEA Grs/ Sec Di sp Val ue
CVPA 2, X If Flow > 0 gns/sec don't disable CCP
BLS LE8SO8 BR

el se
CVPA #$20
BCS LE7BB BR IF

el se

LDD #$FFFF
LE7BB: ASLD



LE7D8:

LE7ES:
LE7ES:

ASLD
ASLD

CCP Duty Cycle vs NMAF, Grs/ Sec

Tabl e Value = 9C * 2. 56

JSR

PSHA

LF2BF

Tbl Addr
- CCP vs MAF, (90
Call 2d Lk Up W Interp

CCP Duty Cycle Gain VS Load

Tl e Val ue = Factor

LDAA

LDAB
BEQ

LDAB
BEQ

CBA

STAA
PSHA
LDAA
CLRB
PSHB
PSHA
PULX
LDAB

PULA
JSR

LE7D8

#255

L0113
LE7ES

L0114
LE7FF

LE7E8

L0114

L0113

LC271

LF250

L0114
LE7FF

CCP Duty Cycle Gain Table
Ofset Val for Lk Up
Filtered | d val ue

SAVE, DIV by 2

Call 2D Lk Up

BR | F NO OVERFLOW
... else
USE MAX VALUE

CCP PW

el se
el se

el se

CCP PW

el se

CK | F HEADS UP CONNECTED



LE7FF:

LESO0S:

LES09:

LES14:

LE816:

LES3F:

LE846:

M NOR LOOP MD WD 1

... else
H U. ROM Addr

ERR # 54 Par ans
Pump vol t age <<

>> Fuel

LDAA
Bl TA
BNE

Bl TA
BEQ

1111 1110

CCP PW

BR | F ZERO PW
... else

SET bO

A/D Ch 6, (Punmp Voltage)
To A/ D subroutine
PUWP VOLTS, (A/ D)

DI AGNOSTI C MODE WD 2
b4, SET ERR 54 (SET NOT RUNNI NG
BR IF b4
... else
b3
BR | F NOT b3, (BYPASS ERR 54)
el se

2.0 VDC Batt Vol ts Val ue
2.0VDC M N | GN VOLTAGE FOR ERR 54
BRIF IGN VDC LT 2 VDC, (bypass ERR #54)
... else
b6
BR I F NOT b6,

el se

(bypass ERR #54)

... else

PUVP VOLTS, (a/d)

2.0 VDC M N PUMP VOLTS FOR ERR 54

| F PUMP VOLTS < 2V, (bypass ERR #54)
el se

ERR # 54 Par ans
Pump vol t age <<

>> Fuel

LE846

LOO80
LC234

ERR 54 TI MER

I NCR ERR 54 TME
BRIF TMR =0

... else

ERR 54 TI MER

1.5 SEC S M N FOR ERR 54



BCC LE858 : BRIF TMR GI 1.5 SEC
... else

PUWP VOLTS, (A/ D)

2 VDC, M N Punmp Volts

LDAB LOO7F
CcvPB LC235

LDAB  LOOF2 IAC Ont' | Word

BCS LES5SF BR IF PUVMP VDC LT 2 VDC, (SET ERR #54)
el se
ORAA #3540 b6
LE854: ANDA #SDF ;1101 1111
BRA LES5F ;
LE858: ORAA #3510 ;b4
LES5A: BSET LO04F, $20 ;. SET b5
ORAA #3$20 ;b5
BYPASS ERR 54 TESTS
LESSF:  TAB ;
ANDB #04 ;0000 0100
ANDA #$F3 ;1111 0011
ASLB ;
ABA ;
STAA L0040 ;
TAB ;
LDAA LOO7F ; Punp Volts, (A/D)
Bl TB #3$20 ;b5
BEQ LE871 ;
. ....else
. Get Batt V & CALL L.U.
, LDAA LOO7E ; Batt Volts Value, (A/D), For Lk Up
LE871: LDX #$C3AB ; Point to Inj Ofset vs Batt Tbl
JSR LF2C6 ;Call 2d Lk Up, (No O fset)
STAA LOOCB ;1nj OFfset Corr, Ms*65.636 fmtbl
RTS ;
EE I R I b I I I I I I I I I I I I I I b I S R I b R b I I I R I I I I I b 2 S I I b
EE I S I b I I I I I I I I I I I I I I b I S I I b I S I b I I I R I I I I I I I I I b
* >>> | AC Tabl es & Parans <<<
*
*
EIE IR S I b I I I I I I I I I I I I I S I b I S IR I b P S I I I I R I I I I I b 2 S I I b
LES7A: LDX #$C62E ;. I NDEX | AC Tabl es & Par ans
LDAA LOOF3 ;
BI TA #3508 ;b3
BEQ LESE2 : BR IF NOT b3
; el se

LDAA L0034 ;
Bl TA #$08 ; b3
BNE LE8SSF ; BRIF b3



el se
LDAA LOOF4

BNE LE8SB7 BRIF NZ
; el se
LESS8F: LDAA L0001 ;
ASLA ;
BM LESD7 ;
; el se
LDAA LOO3B ;
ASLA ;
BPL LESD7 ;
; el se
LDAA LC633 ;
ASLA ;
SUBA LO10E ;
BHI LESB3 ;
; el se
LDAA L0001 ;
ORAA #3540 ;. SET b6
STAA L0001 ;
LDAA LOO3B ;
ANDA #$00BF ;
STAA LOO3B ;
LDAA LC677 ;
BRA LESD4 ;
LESB3: LDAA #$0082 ;
BRA LE8SC2 ;
LESB7: LDAA LC632 ;
ASLA ;
SUBA LO10E ;
BLS LESCB ;
; el se
LDAA #3502 ;
LE8SC2: STAA L0101 ;
ORAB #3508 ;b3
ANDB #SEF ;1110 1111
BRA LESEO ;
LESCB: LDAA L0034 ;
ORAA #3508 ;. SET b3
STAA L0034 ;
LDAA LC676 ;
LESD4: STAA LO10B : DI SABLE PID CLD LP TI MER
LESD7: ANDB #SF7 ;1111 0111
STAB LOOF2 c TAC Cnt'l Wrd

CLR LO10E ;

BRA LESE3 ;



LESEO:

LESEZ:

LESES3:

LESFD:

LE90S:

LE9OF:

LE911:
LE913:

LE924:

STAB

LOOF2

[AC Cnt' | Word

LDAA
LDAB
BI TB
BEQ

LDAB
BEQ

DECB
STAB

BCS
LDAB

BI TB
BEQ

BRA

LDAB
BPL
BCC

LDAA
LDAB

BHI
LDAA
BLS

LDAA
STAA

CLRA
Bl TB
BNE

LOO3D
LESFD
LOOCS
LESFD
LOOCS
LC603
LE911
L0043
#$02

LE9SO8
LCG60A

LE9OF

LOO3E
LE913

LC5F7
LE913

#$FF

LOOF2
$1D, X
LE936

L0085
$1D, X
LE924

$46, X
LO10B

#3$50
LE944

... else
TPS T/ F Ld Axi es Var

b4

BR | F NOT b4,

... else

Stall Save | AC Stps, (Sec*80)
el se

Stall Save | AC Stps, (Sec*80)

3.125% TPS Cut off STALL SAVER
TPS DEFAULT

el se
bl
BR I F NOT b1l

... else
4% TPS, DFCO T/ F TPS Def aul t

... else
0d, Decel Enlean T/F Default

el se
IAC Cnt'l Word
... else
add val Fm TPS Tbl
el se
DI SABLE PI D CLD LP TI MER
b4 & b6

BR IF NOT b4 & b6
el se



; CK PWR STEERI NG

PSHB ;

LDAB L0037 ; MCU | NPUT STATUS WD

Bl TB #$08 ; b3, PWR STEER SWBY H PRESSURE
PULB ;

BNE LE944 ; BRIF b3, PWR STEER SW

; TPS NO SE ELEM (DON T MOD A/ C COVPENSATI ON

... else
TST L0105 : CKIF TF | S DONE
BEQ LE995 : BR I F NOT DONE
... else
LE936: LDAB $34, X ; TF GAIN TO B Reg
MUL ; STEP CMD = TPS * TF GAIN
ASLD ;X2
BCC LE93E : BR I F NO OVERFLOW
... else
LDAA #255 ;. USE MAX VAL

; CKIF STEP MG GTI' TF MAX

LE93E: LDAB $35, X ;
CBA ;
BLS LE944 : BRIF SEEP CMD IS K
; el se
TBA ;
; CK I F PWR STEER PRESS HI
LE944: LDAB L0037 ; MCU | NPUT STATUS WD
Bl TB #3508 b3, PWR STEER SW
BEQ LE961 BR | F NOT b3,
el se

ADDA  $52, X ADD PWR STEER ANTI CI PATE

BCC LE950 BR | F NO OVERFLOW
... else
LDAA #255 USE MAX VAL
LE950: LDAB LOOF2 c TAC Cnt'l Wrd
BM LE95B BR I F
el se

ADDA L0881 0 IAC STPS, Pwr Steer Anticipate STEPS

BCC LE95B BR | F NO OVERFLOW
... else
LDAA #255 USE MAX VALUE
LE95B: ORAB #3540 ;. SET b6, LD IS BEI NG CONTROLED
ANDB #SFE ;1111 1110
BRA LE98SA ;
LE961: LDAB LOOF2 ; TAC Cnt'l Word, A/ C REQUEST
BM LE984

... else
LDAB L002D Idle Spd A/C Antic
C\VPB $38, X

BHI LE9GF



el se
CVPB $39, X
BCC LE97A
el se
LE9GF: LDAB LC665

STAB L002D

Idle Spd A/ C Antic

LDAB LOO3D ;
CRAB #$40 ; SET b6
STAB LOO3D ;

LE97A: LDAB LOOF2 c TAC Cnt'l Wrd
ADDA LO02D ;
BCC LE98A ;. BR I F NO OVERFLOW
... else
LDAA #$255 ;. USE MAX VAL
BRA LE98A ;
LE984: Bl TB #3540 ; b6, LOAD IS BEI NG CNT' ED
BEQ LE98A ;. BR IF NOT b6
... else
ORAB #3$20 ;. SET b5, LOAD | S BEI NG REMOVED
LE98A: STAB LOOF2 c TAC Cnt'l Wrd 1
LDAB LOOF3 c TAC Cnt'l Word 2, PK/ NEUT
BPL LE997 : BRIF IN DR VE
... else
LDAB $36, X ;. PK/NEUT MULT
MUL ;
BRA LE9A4 ;
LE995: BRA LE9E3 ;
LE997: LDAB L0067 ; MPH (16/5)
CVvPB $20, X
BLS LE9A4
el se

ADDA L0883 5 Steps added to T.F. in drive & MOV NG

BCC LE9AA4 BR | F NO OVERFLOW
el se
LDAA #255 ;. USE MAX VALUE
LE9A4: LDAB LOOF2 ; ACCnt'l Wrd
ORAB #3510 ;. b4
SUBA L0105 ;
BCS LE9B3 ;
;... else
BPL LE9CS ;
; el se
LDAA #127 ;
BRA LE9CS ;
LE9B3: BM LE9B7 ;
; el se
LDAA #$0081 ;
LE9B7: NEGA ;
PSHB ;

CVPA #3$03



BCC LE9C2
el se
LDAB $46, X
STAB LO10B

DI SABLE PID CLD LP TI MER

LE9C2: ORAA #3$80 ;. b6
PULB ;
LE9Ch: STAA L0101
ASLA
BEQ LE9D7
.. else
BCS LEA25 EXIT
el se

LDAA  L002C | AC Present Posit

CVPA $4D, X

BCS LEA25
... else
ANDB #SEF 1110 1111
BRA LE9E3
LE9D7: ANDB #SCF ;1100 1111
; el se
BPL LE9E3 ;
; el se
LDAA L0037 ;
BI TA #3508 ;
BNE LE9E3 ;
; el se
ANDB #3$BE ;
: CKIF IN MDE 4 <---- *#*x%x%
;. SET | AC MODE
;. ECM TYPE $E6
: MODE 4 CNT'L WD . HAS FLAGS
LE9ES: BRCLR L0035, $08, LE9F9 : BRIF NOT b3, MXE 4
; el se
LDAA L0154 ;
BI TA #3502 bl
BEQ LE9F9 : BRI1F NOT bl
... else
LDAA L0155 ;. GET ALDL
ANDB #$FB ; CLR b2
BI TA #3502 bl
BNE LEA25 : BRIF bl GO SAVE | AC CNT'L WD
; AND EXIT via RTS
... else
ORAB #3504 ;. SET b2
LE9F9: Bl TB #3504 i b2
BNE LEA25 : B IF NOT b2
... else
LDAA L0067 ; MPH (16/5)
BNE LEA21 : BRI1F NZ, MOV NG

el se



BRA

LEA14: LDAA
BI TB
BEQ
ORAB
STAA
LEA21: CLRA
LEA22: STAA
LEA25: STAB

RTS

L0084
$1D, X
LEA21

L0058
L0102
LEA14

#$0082
#$0002

LEA22
#3$02
#$02
LEA22
#$04

$45, X
LO10B

LOOF2

TPS T/ F Ld Axi es Var

... else
RPM 12.5

el se

el se

DI SABLE PID CLD LP TI MER

[AC Cnt' | Word

khkkkhkhhkhhhhhhhhhdhhhhdhhhdhdhhhdhhdhhdhrdhhdhhdhdhhdhdrhddrdrdrxdxdx

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdhhdhhdhhdhhhdhhdhdrhddrdrdrxdxdk

* MAJOR LOOP SUBROUTI NE  SEG 3,

*
*

M sc 100 Msec

Rk S S S R R R R R S S b O S R R R e S R S o R SR S O

LEA28: LDAB
ANDB

L0035
#SCF

Cr b4 & b5 (DAIG MD & ALDL MODE)

; READ A/ D AND CK DI AGNCSTIC PIN B VOLTACE. . ..

LDAA
JSR

BRSET

CRAB

BRA

LEA45: CRAB

#$70
LF1BE

#40
LEA45

#100
LEA47

#152
LEA47

L0046, $08, LEAA7
#%$20
LEA47

#3$10

AID Ch 7, (Start/Run Pwr)
To A/ D subroutine

800 My

BRIF AD LT 800 M/, (GROUND ED TST)
... else

2.00 VDV

BRIF AAD LT 2.00 VDC

... else

3.04 VDV

BRIF A'D GT 3.05 VDC, (ROAD TST MODE)
... else

BR If 8192 Mdde in | ocked Mode

... else

SET b5

SET b4, (DI AG SWIN DI AG MODE)
(GROUND ED DI AG PIN)



LEA4T: STAB L0035 ;

BEQ LEA54 ;
... else
LDAA L0033 ; MNOR LOOP MD WD 1
ORAA #3504 ;. SET b2, STACK OVER WRI TE
STAA L0033 ;
LEA54: CLRA ;
CLRB ;
STD L3FCE . ??? DELAY

el se

CLEAR bl b3 & b5

%
—
o
o
N
w

LDAA  LOOSB - OOOLANT
STAA  LOO5F © STARTUP COOLANT
BRSET L0001, $40, LEA76 : BR I F b6
... else
OWPA  LOD2C © Hot Restart Limt, (129F)
BCS LEA76 :
: el se
LDAA L0001 L
ORAA  #$40 . SET b6
STAA L0001 :
LEA76:  CLRB :
LDAA LC3A0 02 filter init val fm ROM
STD LOO6E :
STAA L0073 :
BRA LEASE :
LEASO:  BCLR L0002, $10 - CLR b4, SKIP | AC MOTOR RESET
" LDX L0073 :
LDAA  LOO6F :
LDAB  LC39F © 100 Msec 02 Coef
JSR LF250 :
STD L0073 :
LEASF: LDAA  #$8F - 1000 11111

STAA L4003 ;



RTS

khkhkkhkhhhhkhhkhhhhhdhhhhdhhhdhdhhhdhhdhhdhrhhdhhhdhhdhdrhdrrdrdrxdxdx

khkhkhkhhkhhkhhkhdhhhhdhhhhdhhhdhdhhhdhhdhhdhrdhhdhhhdhhdhdrhdrrdrdrxdxdx

LEA9S:

LEA9D:

MAJOR LOOP SUBROUTI NE, SEG 7
LK UP Cool ant var's

BUA TYPE 32 ECM

LK UP Ri ch/ Lean Ofset Vs

TBL = BI'N VAL
LDAA LOO5B
CVPA #208
BLS LEASD
LDAA #$208
STAA LOOSE
LDX #$C5BB
JSR LF2C6
STAA LOOD1

LDAA LOO5B
LDX #$C31D
JSR LF2BF
STAA LOOD7

Async Factor vs COOLANT

TBL = Factor * 128
LDAA LOO5B
LDX #$C327
JSR LF2BF
STAA LOOD8

" ANALOG MAF BURN OFF ROUTI NE
" LDAA  LOO5B
LDX #$C513

hkhkkhkhhkhkhhhhhhhhhdhdhdhdhdhdhdddhddddhdhdddhdhddhdrdrhdrrdhdrrdidrx

Cool ant Tenp

COOLANT

115c

BR IF LT 115c

... else

USE 115¢ MAX FOR LK UP
LMI" ED COOLANT

Ri ch/ Lean O fset Tbl

2d Lk Up,
Lean O f set,

(No O fset)
(if Cool) fm Thl

COOLANT
Nunber of ASYNC Pul ses Tbl
2d Lk Up W Interp

Num of Async Pul ses to do

COOLANT
Async Factor Tbl

2d Lk Up W Interp
Cool Fact for Async Pul ses

COOLANT

Pw Enrichnent Air/Fuel Tbl



JSR LF2BF : 2d Lk Up W Interp
STAA  LOODO . LU AFR % Chg vs Cool Tenp

7 ANALOG MAF BURN OFF RQUTI NE

BRCLR  L0O03B, $02, LEADS BR I F NOT bl, BR IF START NOT ENAB LED

... else

BRSET L0033, $32, LEADS ; BRIF bl & b4 & b5, (1 = I GN OFF, ENAB
i MAF B/ O
;... else,

I NC L0472 ;. START TI ME

BNE LEAD5 ;. BRI1F Nz,
; el se

DEC L0472 ;

LEADS: BRCLR L0033, $10, LEB2C ; BRIF NOT b4, (1 = 1GN NOT ON)

... else

BRCLR LOO3E, $40, LEB2C : BRIF NOT b6, |IF NO ENABLED
... else

BRCLR LOOBS8, $FF, LEAE6G : BRI1F NOT $FF, BR | G DELAY = 0
... else

DEC LOOBS ;. DECR CNT' R

BRA LEB2C . EXIT B/O

LEAESG: BRCLR LOOB7, $FF, LEB2C : BRIF NOT $FF, BRIF BfO TOVE = 0

... else

DEC LOOB7 ;. DECR CNT' R

LDX #SDFFF ; 57,343

STX L3FDA : Mass Air B.U PWTM

ANALOG MAF BURN OFF ERR 36
, BRSET LOO3F, $40, LEB39 : BRIF b6

... else

LDAA LO11F ; MAF Burn off delay tnr

CVPA LC221 300 nsec Dy prior to Burn off

BCC LEBO5 BR IF TIME LT 300 nsec
... else
I NCA I NCR MAF Burn of f delay tnr

STAA LO11F SAVE NEW MAF Burn off delay tnr

BRA LEB39 ;

CK ERR 36 Paramns
MAF Burn off Diag

LEBO5: LDAA #$A0 ; AAD Ch A (Mass Air Sensor Ch)
JSR LF1BE ; To A/ D subroutine
CVPA LC223 : Fail B/IOtest if HMA/'D > 1.90 VDC
BHI LEB19 : BRIF MAF /D VAL LT 1.90 VDC
; el se

Fail B/Otest if A/D LT 400 nvdc



BCS LEB19 ; BRIF MAF VAL L. T. 20

... else
BCLR L0003, $40 ;. CLR b6, ERR 36, BO FAI LED
BRA LEB39 : EXIT via RTS
LEB19: LDAA L0120 ;. ERR 36 COUNTER

CVPA LC222 6 fails req for ERR 36

BCC LEB27 BRIF ERR EVENTS L. T. 6
... else
| NCA : I NCR ERR 36 COUNT
STAA L0120 ;. SAVE NEW ERR 36 COUNTER
BRA LEB39 ;
LEB27: BSET L0003, $40 ;. SET b6, ERR 36, MAF BURN OFF FAIL
BRA LEB39 : EXIT via RTS
LEB2C: LDX #$D000 ; 53, 248
STX L3FDA : Mass Air B.U PWTM
BRCLR L0003, $40, LEB39 : BRI1F b6, ERR 36, MAF BURN OFF FAI L
... else
BSET LOO4E, $80 ;. SET b7, NEWERR 2
LEB39: RTS ;
EE I S I b I I I I I I I I I I I I I I b I I I R I b I S I b I R I I I I b I b I I I I b I
EE I b I S I I I I I I I I I I I I I I I I I I I R I b I S I I I R I I I I I b I S I I I I b i
* MAJOR LOOP SUBROUTI NE
*
* SEGA Lk UP Man Air tenmp Var's
*
EE I S I S I I I I I I I I I I I I I I I I I I I b P S I b I I I I I I I b 2 S I I b i
LEB3A: LDAB L0000 : MIR LOOP CNTR
Bl TB #3$10 ;. b4
BNE LEB5B : BRIF b4
; el se

LK UP KNOCK % Recovery rate vs RPM

RECOVERY/ SEC * 256/ 500

LDAA LOO56 ; RPM 25

LSRA ; DIV BY 4

LSRA ;

LDX #$C1C3 ; KNOCK PCT. RECOVERY RATE Thl

JSR LF2C6 . 2d Lk Up, (No Offset)

CALC KNOCK RETARD AS PROD OF
RATE AND KNOCK RETARD WTH M N
VAL HELD TO ONE

LDAB LOOAS : Retard for knock
MUL ; RETARD * LK UP RESULT
ADCA #0 ; ROUND

NEGA



LEB54:

LEBS59:

LEBSB:

LEB82:

LEB8D:

LEBS8F:

LEBOA:

BNE

LDAA
ADDA
BCS

CLRA
STAA

LEB54
#255

LOOA5
LEB59

LOOA5

CK I F ERR #43

(KNOCK FAI L)
LDAA  LCID2
BITA  #$10
BEQ LEBB3
LDAB L0000
CWB  #26
BNE LEBSF
LDAA L0002
BITA  #$40
BNE LEBSF
BITA  #$01
BNE LEBS2
TST LOOBO
BNE LEBSF
LDAB L0063
CWB  LC22D
BCS LEBSF
ORAA  #$01
BRA LEBSD
ANDA  #$FE
LDAB  LOO5B
OWB  LC22C
BLS LEBSD
ORAA  #$CD
STAA L0002
LDAA  LOOA4
| NCA
CWPA  #39
BEQ LEB9A
STAA  LOOA4
BRA LEBB3
CLR LOOA4
LDD L3FCA

PSHA

ENABLED

BRIF NZ

.. else

USE MAX VAL
Retard for knock

... else
CLR RETARD VALUE
Retard for knock

Mask For ERR flag 3
b4 ERR #42 KNOCK FAI L
BE | F NOT b4

el se

MIR LOOP CCQUNTER
CKIF TIME FOR 1 SEC LOE C

... else

MDWD1

b6, ERR 43 TEST OVER TH S STARTUP
BR I F b6

... else

b0, ERR 43 TEST | N WORK

BR I F b0

... else

MAP H Cnt'r, (100Ms)

.. else
Filtered | d val ue
LV 170
BR IF LD VAL LT 170, (DI SABLE ERR 43)
el se
b0

1111 1110

COOLANT

90c M N FOR ERR 43 ENABLE

BR IF COOL LT 90c, (D SABLE ERR 43)
... else

SET b6 & b7, ERR 34 OVER & FAI LED

I NCR
BR I F

... else
SAVE NEW

Counter #3, 16.5Khz



LEBAE

LEBB3:

LEBDF:
LEBEZ:

LEBEY:

1101 1111

If KNOCK low tinme > 3. 67 Sec, Enab
ERR #43
BR I F
el se
b5

ERR 23 NMAT LOW

LDX
CPX
BLS

LDAB

BRA

BCLR
CLR

BRA

LOO1A
LC1EE
LEC22
L0065
LOO60
LC1EC
LEBDF
LOOAC
LC1ED
LEBE7

LC1FO
LEBE2

LOOAC

LEBEA

L0043, $10
LOOAC

LEBEA

L0043, $10

A D Ch 8, MAT
To A/ D subroutine

I N\VERT TEMPERATURE
A D MAT VALUE
MAT

ENG RUN TI ME ( Sec)

120 SEC S M N RUN TI ME FOR ERR 23/ 25
BRIF RUN TIME GT 120 SEC S (EXIT)
... else

MPH 1

MAT

4d MAX MAT TO ENABLE ERR 23

BR | F MAT GT 4d (CLR ERR 23 TH S PASS)
... else

Lo MAT Err #23 TI MER

12 Sec req for ERR 23

BR IF TIMER LT 12 Sec

... else

1 MWPH MN TO ENABLE ERR 23/ 25
BRIF Vss LT 1 MPH, (CLR ERR 23)
... else

I NCR Lo MAT Err 23 TMR

TO H MAT ROUTI NE

CLR ERR 23 TH S PASS FLAG
CLR Lo MAT Err 23

TO H MAT ROUTI NE

SET ERR 23 TH S PASS FLAG



LEBEA:

LECOZ:

LEQOS:

LEQOA:

LEQOD:

LECIA:
LECL1D:

LEC22:

; ERR 25, H GH MAT

BCLR

CLR

BSET

BRSET

BRCLR

BSET

BRA

BSET
LDAA
STAA

RTS

LOO60
LC1F8
LECO2
LOOAD
LC1F9
LECOA

LC1FO
LECOS

LOOAD

LECOD

L0040, $02

LOOAD
LECOD

L0040, $02

L0043, $10, LEC1IA
L0040, $02, LEC22
LO04D, $40

LEC1D

LO04C, $01
LC1F1
LOO60

MAT

If MAT > 243 then Enabl e ERR 25
BR | F MAT LT 243d

... else

H MAT TIMER, Err 25

12 Sec's req for ERR 25

... else

1 VP H MN TO ENABLE ERR 23/ 25
BRIF Vss GI' 1 MPH

... else

BUW UP H MAT TIMER Err 25

EXIT ERR 25 RQUTI NE

CLR b1,

CLEAR H NMNAT TIMER, Err 25
EXIT ERR 25 RQUTI NE

SET ERR 25 TH S PASS

BR IF B4, ERR 23 TH S PASS

... else

BR IF NOT bl, NO ERR 24, EXIT via RTS
... else

SET b6, ERR 25 FLAG

BR TO SET DEFULT MAT VALUE

SET b0, ERR 23 FLAG
29d, |If ERR Use as Default MAT
MAT

Rk S S R R R R O S b O S R S R e S S S R R SRR S O

Rk S S R R S kO S b R R S R S R R R S O

* MAJOR LOOP SUBROQUTI NE SEG F

*
*
*

Fuel /A r

Maj or Lp

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

LEC23:

LDAA
Bl TA
BNE

LOOOO
#3$10
LEC72

200 MESC ROUTI NE

LDX
LDAA
I NCA

#$001C
LOOCL

MIR LOOP CNTR

BYPASS 200 MSEC STUFF . ..

PO NT TO BLM CELLS
CELL ZERO TMER
I NCR TMR



LEC33:

LEC60:

LEC71:

LEC72:

BEQ

STAA

CK | F BL ENABLED ??

LEC33

LOOC1

(L0044 Dbl)
LDAB L0044
BITB  #$02
BEQ LEC71

CK COOLANT FOR SAM ENABLE
100 C)

(88 -

LOO5B
LCSED
LEC71

LC5EE
LEC71

CK FOR | DLE/ NON | DLE CELLS

BCC
LDX
LDAB
JSR

STD

LOOBF

0, X
LCSEA
LEC60

LC5EB
LEC71

LOOOC
LC5F0
LF250
LOOOC
LEC71
LOOCL
LCSEC
LEC71
LOOOA
LCSEF
LF250

LOOOA

BRIF Z
... else
NEW CELL ZERO TMER VALUE

bl
BR | F BL NOT ENABLED
el se

COOLANT
If Tenp < 88c Then Ski p SAM Updat e
BR I F COOL LT 88c
... else
If Tenp > 100c Then Skip SAM Updat e
BR I F COOL LT 100c

el se

BLM (cells 0-7)

ADD CELL NUVBER TO ADDRESS PO NTER
CGET CELL VALUE

0, SamCell A Nunber, ldle
BRIF CELL O

... else

9, SAM Cell B Nunber, Non Idle
BR I F NOT CELL 9

... else

SAM Cell B

24d, SAM B Filter Coef.

DO LAG FILTER

SAM Cel | B
EXIT VIA RTS

CELL ZERO TMR

Stop Cell O update when tine up
15 SEC S

BRIF TIME LT 15 SEC S

... else

Err #5 Flg Wrd

SAM A Filter Coef.

DO LAG FI LTER

Err #5 Flg Word

VOLTAGE COWP, COOL or
LK UP DECELL & ACCEL Enr

Cool Factor vs COCL

LDAA
LDX

LOO5B

#$C343

COOLANT
COCL MULT Thl,



LECOC:

JSR LF2BF
STAA LOOE7Y

LDAB L0034

BM LECC2
LDAB L0001
Bl TB #$08

BNE LECC2

2d Lk Up W Interp
Accel Enr Cool Factor

... else
NON VOL RAM Mbde word
b3

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

* AFR MAJOR LOCP

*

RCUTI NE

R kR Ak R R A R S O R R b

LDX #$C3E4
JSR LF2C6
CLRB

STD LOOOE

TBL = SA deg * (256/90)

LDX #$CL7A ;

LDAA LOOSF
CVPA #208
BCS LECOC
LDAA #208
PSHA

JSR LF2C6
CLRB

STD L0013

; Tabl e val ue =
© TBL = 2.844
" PULA
LDX #$C18A
JSR LF2C5
LDX #$C188
JSR LF266
STD L0015

I NDECTS

* DEG SPK

FI LT COOL TEWMP
START UP ENRI CH

2d Lk Up, (No Off set)

ANF Ratio tinme out

START UP SPARK ADVANCE vs START UP COCLANT TEMP

START UP SPARK TBL

START UP COOL
CK MAX LK UP VAL, 115c

USE 115¢ MAX FOR LK UP

Call 2d Lk Up, (No Offset)

Spark Adv Time out

LK UP START UP SPK ADV DECAY vs COCLANT

2d Lk Up, (No Ofset)
Mult for Start Up Spark adv

MJL 8 X 16 SURQUTI NE
Spar k Decay Del ay



LK UP START UP ENR DELAY

START UP ENR DELAY DECAY TBL
cooL 116
2d Lk Up, (No Off set)

Scal e factor for Table, (2)
MJL 8 X 16 SURQOUTI NE

Open Loop A/ F % Change vs Cool Tenp

2.56 * %CHG TO AFR

Tbl Val = Num of
LDX H$C3F4
LDAA  LOOSE
JSR LF2C5
LDX #$C3F2
JSR LF266
STD L0010

LK UP,

. TBL =

LECC2:  LDX HECALF

LDAA  LOOSE
JSR LF2C5
STAA  LOOCD
LK UP Accel

Thl Val

STAA

LECE9: RTS

Table Value + Diff Ld Val

= 9% hg * (256/ 100)

pn Lp A/F TBL

cooL 116
2d Lk Up, (No Off set)

Enrich Decay Factor vs Cool ant Tenp.

Pct' age Per Inject

Accel Enrich Decay Factor TBL

COOLANT
2d Lk Up W Interp

COOLANT
Call 2d Lk Up W Interp
SAVE PARK PCSI T

BR IF TBL VAL LT CURRENT PCSI T
el se

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

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

* MJIR LOCP SUBRQUTI NE SEG 5



*

* Osd Lp QUAL'S, JP TO A/C & Cool FAN
*

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrdhhdhhhdhhdhdrhdrrdrdrxdxdk

LECEA:

LECF6:

LECFE:

LEDO9:

LED20:

LED24:

CK CLOSED LOOP QUAL' S

LDAA
Bl TA
BNE

JSR
JWP

LOOOO
#3$10
LECF6

LDF4A
LDFOD

CK I F ENG RUNNI NG

LDAA
BM

BRCLR

L0034
LECFE

L0001, $08, LED77

CK I F ERR 44/ 45

LDAA
Bl TA
BEQ
CLR

BRA

CK I F ALDL or DI AG MODE

LDAA
ANDA
BNE

L0041
#$02
LEDO9

LOOBE

LED77

L0035
#3$30
LED48

MIR LP CNT

b4

BR I F b4
el se

R

GO DO FAN & A/ C

A C CLUTCH

BR | F RUNN
... else
BR | F NOT

I NG

b3, NOT RUNNI NG

PROPER SHUT DN

el se

bl, ERR 44/ 45

BR | F NOT
... else
CLR d'sd L

bl

p 02 Not Rdy tinmer,

(200Ms inc) & FORCE OPEN LOCP

MASK FOR b4 & b5, (ALDL/D AG MODE)

CKIF INALDL MDE 4 <----

MODE WD ... and MD VWD ...

L0035, $08, LED24

#$0154
0, X, $01, LED20

1, X, $01, LED77

LED48

4, X, $04, LED77

BR IF b4 & b5
el se
BR | F NOT b3, (NOT IN 8192 MODE 4)
.... else
| NDEX ALDL MD VWD ..
BR I F NOT b0, |F COWANDI NG FUEL <***
... else
BR I F NOT b0, |F COVMVANDI NG OPEN LOOP <*
... else
BR TO CLOSED LOOP
BR IF b2, |F CONTROLLI NG AFR <****x*
el se

CKIF CLSD LOOP TIMER IS TI MED QJT ??

LDAB

L0001



LED3E:

LEDAS:

LED59:

LEDGA:

LEDGE:

LED77:

LED7B:

Bl TB #$02 ;

BNE LED48 ;
;... else
LDD LOO1A ; Eng Run Tine (sec)
LSRD SACE BY 2 FOR TMR CK
LDX #$C556 75 SEC, Cold dosed Lp Timner

LDAA LOOSF
CVPA LC553

CcooL
Use Cold C Loop tiner if Cool <= 15c

BLS LED3E ; BRIF COOL GTI 16¢c

;... else
I NX ; LC557, Warm d osed Lp Ti ner
CVPA LC552 ; Use Hot C Loop timer If Cool T >= 70c
BLS LED3E ; BRIF COOL GI 70c

;... else
I NX ; LC558, Hot O osed Lp Tiner
CvPB 0, X ;
BCS LED77 ;

; el se
LDAA L0001 ;
ORAA #$02 ; SET b1,
STAA L0001 ;
LDAA LOO5B ;  COOLANT
CVPA LC551 ; 41lc, Mn Temp for O osed Loop
BLS LED77 BR I F COOL GT 4lc

el se

LDAA L0033 M NOR LOCP MD WD 1

BPL LED59
LDAA L004B HU SPK FLAGS
ANDA #3530 0011 0000
BNE LED77

el se

BSET L0033, $20 SET b5, (ENABLE MAF B/ O)

... else
LDAB L0001 :
CK d/Lp 02 Not Ready tinmer

LDAA LOOBE ; C/Lp 02 NR tiner, (200Ms inc)
CMVPA LC55B 10 Sec for 02 Max/ M n

BCC LEDGA BRIF TIME GI' 10 SEC S
... else

| NCA : I NCR TMR

STAA LOOBE ; C/Lp 02 NR tiner, (200Ms inc)

BRA LEDGE ;

ANDB #SFE ;. CLR bO

STAB L0001 ;

RORB ;

BCC LED77 ;
; el se

LDAB L0044 ;

ORAB #3580 ;. SET b7

BRA LED7B ;

LDAB L0044 ;
ANDB #B7F ; CLR b7
STAB L0044 ;



BPL LEDOB

el se

R R R A R R e o b R S IR i O o

* BL STORE QUAL' S
*

Rk R R R e o b R R S R

LDAA LOO5B
CVPA LC5DD
BLS LEDOB
CVPA LC5DE
BHI LEDOB
LDX LOOCE
CPX LC3CB
BNE LEDOB

; QUAL'S MET, ENABLE BL STCRE

CRAB #$02

LDAA L0063
CVPA LCSDF
BCC LEDOD

GET CURRENT COOLANT

I f Cool ant 50c <= Di sabl e BLM updat e
BR I F COOL GTI 50c

... else

I f Cool ant >= 140c Di sabl e BLM update
BR I F COOL LT 140c

; QUAL'S NOT' MET, DI SABLE BL STORE

LEDOB: ANDB #$FD

LEDOD: STAB L0044
JSR LDFOD
RTS

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

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

* MIR LOCOP SEG 1,

*
*
*

Qutput Bit Sig,

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrdhhdhhdhdhhdhdrhddrdrdrxdxdk

LEDA3: LDAA LOO7E
CVPA #171
BCS LEDBA
BSET LOO3E, $10
BRCLR L0035, $40, LEDB5S
BSET LOO4F, $40
BRA LEDCS5
LEDBS: BSET L0035, $40
BRA LEDBD

el se
Total AFR Val ue
STOCH RATI O
BR IF AFR | S NOT AT STCCH
el se
SET b1l
0O, Mn |d val for BLM
el se
CLR b1
TO A/ C ROUTI NE
(TCC, CCP etc)
Batt Volts Value, (A/' D
17.1 VvDC
BR IF BATT V LT 17.1 VDC
el se

Set Flg to Disable Burn off

BR I F NOT b6, (H
... else
if yes set flg (b6)

V BATTERY)

SET b6, (H V BATTERY)



LEDBA: BCLR L0035, $40 ; CLR b6, (H V BATTERY)

LEDBD: LDX L0034 ; Ck Eng Run & Di ag Mbdes
BM LEDFD ; G if Eng Running
;... else
LDX L0041 ; CGet #rd Diag word
BM LEDCA ; G if In diag
; el se
Not in Diag & Eng not running
LEDCS:  LDX #$D000 :
BRA LEDCD ;
In Diag & Eng not running
LEDCA  LDX #$DFFF :
LEDCS: LDX #$D000 ;
BRA LEDCD ;
LEDCD: STX L3FD2 ; EGR PWQut Ont'r
JSR LF3B5 ; 11 Usec Del ay
STX L3FD6 ; TCC PWCQut Ont'r
JSR LF3B5 ; 11 Usec Del ay
STX L3FD8 ; CCP PWQut Ont'r
JSR LF3B5 ; 11 Usec Del ay
STX L3FCC ; PWMd cnt'r, (P8) ARC
JSR LF3B5 ; 11 Usec Del ay
STX L3FD4 ;PWMd Cnt'r, Acell Enrich
CPX #$D000 ;
BNE LEDF4 ;
;... else
LDAA L4004 ;Par 1/0 CSR
ANDA #$FD
BRA LEDF9 ;
LEDF4: LDAA L4004 ;Par 1/0 CSR
ORAA #2 ; 0000 0010
LEDF9: STAA L4004 ;Par 1/0 CSR
RTS
© Air Inj ont'l
LEDFD:  LDX #$DFFF :

CKIF IN ALDL MXDE 4 <----***x LEE2A
Air Inj Cnt'l

CNT'L W 5, b5, ENABLE AIR MOD
CNT'L W 6, AIR INJ PW VAL

BRCLR L0035, $08, LEEIB ; BR I F NOT b3, MODE 4

LDAB L0156 ; CNT'L WD, b5
Bl TB #$20 ; b5, ENABLE AIR MZD



BEQ LEE1B ; BRIF NOT 1, (ENABLED)
; el se

LDAB L0157 CNT'L WD 6, AIR INJ PWW VAL

LDAA  #$34 :
ASLD :
ASLD :
ORAB  #03 © b0 & bl
PSHB :
PSHA :
PULX :
LDAA  LOO3E © Get Air Mode W.
BRA LEE24 :
LEE1B: LDAA  LOO3E - GET AR MODE W,
BITA  #2 © AR I N0 REQUESTED
BNE LEE24 * iF YES Go TURN ON
... else
LDX #$D000 C1E N ..
LEE24: STX L3FCC © (MPU CSR), TURN OFF
LDX HSDFFF © Load 100% D. C,
CK IF IN ALDL MODE 4 <----%%%* EE2A

CNT'L WD 6, PWMV VAL

© ONT'L WD 5, b6,

- >Cont with AC En/D s

BRCLR L0035, $08, LEE43 : BRIF NOT b3, MXE 4
... else
LDAB L0156 : CNT'L WO 5, b6
Bl TB #3540 ;. b6
BEQ LEE43 : BR IF NOT b6
;... esle
LDAB L0157 ;: CNT'L W 6, PWWM D. C.
LDAA #3$34 ;
ASLD ;
ASLD ;
ORAB #3503 ;
PSHB ;
PSHA ;
PULX ;
BRA LEE4AF ;
LEE43: LDAB LQ015 : Get Fuel/Air Mode WI 2
BEQ LEE4AC : BRIF Z
... else
BI TA #3504 ;b2 = NUM OF Al R VALVES
BNE LEE4AF ;. G If Yes
... else
LEEAC: LDX #$D000 ; CLR ENAB Bit
LEEAF: STX L3FD4 ; ENRICH PWCNT' R



LEEGS:

LEEGD:

LEE79:

LDX #SDFFF

CKIFCK IFACIf not do

LDAB LCO17

BPL LEEGD

CK IF IN ALDL

BR I F NOT b3, MODE 4

MODE 4 MD VWD ..

A C ??
BRCLR
LDAA L0156
BI TA #3502
BNE LEES4

If A/ C Then
LDAB L0034
ANDB #3520
ECRB #3520
BRA LEE96
LDAB LC014
ASLB
BPL LEE79
BRCLR
BRA LEE9B

BR I G NOT b3, MODE 4

CK IF IN ALDL
MCDE 4 MD VD ..
TCC ?7?

BRCLR

LDAA L0156

Bl TA #$04

BEQ LEE92

L0035, $08, LEE6S

L0035, $08, LEE92

L0035, $80, LEE98 ;

AFR MD VWD 4

b7 = Use TCC out to Cnt'l

el se

... else
MODE 4 MD VWD ..

Get Mode W #1
0010 0000

I nvert

To out put Tst

CGet Fuel /Air Mode Wi 1

A C Cutch

Is TCC sig used as Shft Lamp

Go If not

BR I F NOT b7, OVERDR VE ON
I f Lanp out

Turn off

... else

MODE 4 MD VWD ..

b2

BR I F NOT b2
el se

BR HERE FROM ALDL MCDE 4 ROUTI NE



BR HERE FROM ALDL MCDE 4 ROUTI NE

TCC CNT' L
LEE92: LDAB L0037 ; Tst If TCC S/ B | ocked
Bl TB #3$20 ;. bb
LEE96: BNE LEE9SB : BR IF b5, TCC LOCKEDs
; ... else
LEE9S: LDX #$D000 ; If Not, Cr Lock Bit
LEE9B: STX L3FD6 ;. TCC PWOCnt'r
CCP Cnt' |

CKIFINALDL MODE 4 <----***%*

" MODE 4 MD WD ... b3
© ocP DC
" BRCLR L0035, $08, LEEAE : BR | F NOT b3, MDE 4
... else
LDAA L0156 © MODE 4 MD WD .., b3
BITA  #8 © b3
BEQ LEEAE :
: el se

LDAB L0157 Get Purge Dty Oyc

BRA LEEB1 :

LEEAE: LDAB L0113 . CCP PW

LEEB1: LDAA #3$34 ; $D0 when shfted 2 tines
COvVB :
ASLD © Mt Dty Cycl By 4 (32Hz)
ASLD :
ORAB #3 : 0000 0011
STD L3FD8 ;. CCP PWCnt'r



CKIFINALDL MXDE 4 <----***%*

© MODE 4 MD WD .., b3

. CoOL FAN

" BRCLR L0035, $08, LEED3 BR | F NOT b3, MODE 4

... else

LDAA L0152 MODE 4 MD WD .., b3
BITA  #2 0000 0010 , Bit 1
BEQ LEED3 If Set
LDAA L4004 Par /0 CSR

... else
LDAB L0153 :

ANDB #3502 0000 0010, Bit 1
ANDA #$FD 1111 1101, WMask off bit 2
ABA
BRA LEEE3 ;
LEEDS: LDAA L4004 : Par 1/ 0O CSR
ANDA #FD ;1111 1101
TST LOOF4 ; Ck Fan Dty Cyc
BEQ LEEE3 ;
... else
BRCLR L0034, 8, LEEE3 ; G if Fan Disable not set
... else
ORAA #3502 ;. SET bl
LEEES: STAA L4004 : Par 1/0O CSR

; EGR & Air Switch

CKIF INALDL MODE 4
EGR PW
ALDL MODE 4, MD VWD ... bO

BRCLR L0035, $08, LEEF6 BR I F NOT b3, MODE 4

... else
LDAA L0156 . MDW ... bO
BI TA #3501 ;b0
BEQ LEEF6 : BR IF NOT b0
; el se

LDAB L0157 GET MODE 4 MD WD ..

BRA LEEFA :
LEEF6: LDAB L0112 © out Fm EGR PW Mbd
COVB :
LEEFA:  LDAA  #34 :
ASLD ; Mult x 4 for 32 Hz op's
ASLD :
ORAB  #$03 © SET b0 & bl

STD L3FD2 W to EGR PWOCnt'r



RTS

khkhkhkhhhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrhhdhhhdhhdhdrhdrrdrdrxdxdx

khkhkhkhhhhkhhhdhhhhdhhhhdhhhdhdhhdhhdrhdhrdhhdhhhdhhdhdrhddrdrdrxdxdx

* MAJOR LOOP SUBROUTI NE SEG D,

*
*
*

D agnostics

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

LEFO4:

LEF15:

LEF2C:

LEF40:

LEF44:

DI AGNCSTI CS

Eexcuted on 100 Ms Ak
Do Loging, and blinking

STAA
LDAB
LDAA
Bl TA
BNE

ANDB
STAB

LDAA

STAA

LOOOO
LOO3F
#$FO

LEF15

#8
LOO1B

LEF15

#3$10
LOO3F

L0041

L0035
#$10
LEF2C

#STF
L0041

LOO3C
#$E3
LOO3C

LEF92

#3$80

L0041
LOOB1
L0034
LEF40

LOO3C
#$E3

LOO3C
LEFFE

L0044
LEF51

LOO3C
#SF7
#$40
LOO3C

of Err lamp

Get M nor Lp counter
CGet Diag node wd #1
1111 0000, Mask ?

... else
0000 1000, Bit 3

... else
0001 0000, Bit 4
Save Diag wd #1

M\R LCOP MD WD 2
b4, DIAG SWIN D AG MCDE
BR | F b4,

el se

Err Lanp Tnr, (100Ms)

el se

el se



LEF51:

LEF61:

LEF68:

LEF78:

LEF7F:

LEF84:

LEF87:

ASLA

BRA

LDAA
Bl TA
BNE

LDAB
BI TB
BEQ

STAA
LDAB
ASLB

BRA

LDAA
Bl TA
BEQ

LDAA
Bl TA
BEQ

ANDA
STAA

LDD
BI TB
BEQ
JSR

BRA
JSR

CLRB
STAB
LDAA

STAA

LEF92:

LEF87
LEF78
LOO3C
#$0008
LEF68
LOO3F
LEF44
#8
LOO3C
L0044
LEF7F

LEF84

LOO3F
LEF87
LOO3C
#3$10

LEF61

#SEF
LOO3C

L3FFC
#3$08

LEF84
LF498

LEF87
LF4A6

L0042
LOO3C
#$04

LOO3C

LEFCC

L0042

LOO4E
L0053
#$01

LEFA9

LOOO7

el se

el se

el se

el se

el se

b4

BR I F NOT b4
... else
1110 1111

MCU CSR

b3

BR I F NOT b3
el se

DI AG CNT' L WD

Reset Flash Cnt'|
DIAG CNT' L WD

NEW ERR 2

... else
Err #3 Flg word

Wi



LEFA9:

LEFCO:

STAA L0007 ; Err #3 Flg word
JSR LF3A7 ;7 NV MEMWI's Ck Sum
STD L0018 ; Save Ck Sum CF Err Wrds
JMP LFOFC ;
LDAA L0034 ; Ck If ENG Runni ng
BM LEFCC ; BRI1F YES, GOT DO DI AG
;... else
STAB LOOAY ; TPS Err cnt'r, (100Ms)
STAB LOOAB ; VSS Err cnt'r
STAB LOOAS ; 02 Lan Cnt'r (2 Sec)
STAB LOOA9 ; 02 Sensor Rich tnr, (2 Sec)
STAB LOOAA ; 02 Sensor Hvy Ld Cnt'r, (2 Sec)
STAB LOOB5 ; ERR 34 TMR
STAB LOOAC ; Lo MAT Err #23
STAB LOOAD ; H MAT cnt'r, Err#25
STAB LOOAE ; EGR Diag Cnt'tr
STAB LOOAF ;
LDAA L0033 ; MNOR LOOP MD W 1
Bl TA #$10 ; B4, (1 =1GN QN
BEQ LEFC9 ; GO if Yes
;... else
STAB LOOBO ; dr Err #3 Tiner
JwP LEFFE ; Goto to Err log filter

Rk S S R R S S b O S R S R e S R R R RO S o

Rk I S R R R R S R O S b O S R SRR e S R S R R RO S O

* MAI N BACKGROUND DI AGNCSTI CS

*
*

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

LEFCC:

LDAA LOO3F ; Get Diag Mode W #1
BI TA #3$02 bl
BNE LEFFB : Go do Err Checks
; el se
Cr bulb Tst After Dy tine
& eng Runni ng
LDAB LO01B ;
CvPB LC1DA ; 0, Ck Eng Lnp Bulb tst time
BCS LEFFB ;
; el se
ORAA #3$02 bl
STAA LOO3F ;
I NC L0017 ; Inc No Err Counter
LDAA L0017 ; No Err Counter
CVPA LC1D5 ;
BLS LEFFB ; Begin Err Chk's

el se

CLRA ; If Yes, Cr Al Errs & ck sum



LEFFB:

LEFFE:

LFOO7:

LFOOE:

LFO17:

STAA
STAA
STAA
STAA
STAA
STAA
STAA

JSR

STD

JSR

Err

LDAA
Bl TA
BEQ
IMP

LDAA
BPL

JWP

LDAA
Bl TA
BEQ

JWP

L0005
L0006
LOOO7
L0008
LOO09
LOO17
L0042

LF3A7

L0018

LE4AF7

Loggong
Turn Sys Err

LOO3C
#$04
LFOO7

LFOFF

L0041
LFOOE

LF10E

L0033
#3$10
LFO17

LFOFF

LOO51
L0052
L0053
L0054
LOO55
LFO58

LO04C
LC1DO
LC1D1
LOO51

LC1D2
#$01

LOO4E
LOO4F
L0053

LOO50
LC1iD4
L0055

LOOB1

Filter

Err #1 Flag word
Err #2 Flg word
Err #3 Flg word
Err #4 Flaf word
Err #5 Flg Wrd
No Err Counter

DI AG CNT' L VWD

Cal | EEPROM ERR WI's Ck Sum

Ck Sum OF Err Wrds

If Tine constraints neet

ALCL MOD WD

b2, FIEL SERVI CE MODE
BR I F NOT b2

... else

EXIT TH S ROUTI NE

DI AG MODE WD
BRIF IN
el se

M NOR LOCOP MD WD 1
b4, (1 = IGN ON)
BR I F NOT b4

el se

BRIF NZ

... else

NEW ERR 1 ;

1111 0111, WMask For Mal Funct
1100 1110, WMask For WMal Funct

Mask For ERR flag 3
ERR Code 51 Prom Error
NEW ERR 2

NEW ERR 3
Mask For ERR flag 5

Err Lanp Tnr, (100Ms)

flg 1
flg 2



LF049:

LFO58:

LFO60:

LFOG6C:

LF086:
LF089:

LF090:

LFO9A:
LFO9D:

BEQ
DEC

JWP

LDAA
STAA
LDAA

STAA

I NC

TSTA
BNE

LDAA
BCS
LDAB

BRA

LFO49
LOOB1
LFOC38
L0041
#$00FE
L0041
LOO3B
#$00FB
LOO3B

LFOC38

#$C1D4
#$0050
0,Y
0, X
5 X
5 X
LFO6C

#$004B
LFO60

LOOB1
L0041

LFO90
LOOB1
LFO86
LC1D6

LFO89

LC1D8
LFOC38
LOOB1
LFOC38
LOOB1
LFO9A
LC1D7
LFO9D
LC1D9

LFOC38

Err

Err

Err

Err

Err

el se
Lanp Tnr,

el se

el se
Lanp Tnr,

el se
Lanp Tnr,

el se

el se
Lanp Tnr,

Lanp Tnr,

el se

( 100Ms)

( 100Ms)

( 100Ms)

( 100Ms)

( 100Ms)



... else
LDAA LC1D8 ;
STAA LOOB1 ; Err Lanp Tnr, (100Ms)

LDAA L0041 ;
CRAA #$0001 ;
STAA L0041 ;

CLRB ;
LDX #$0005 ;
LFOAF: LDAA 4, X ;
ORAA $50, X ;
STAA 4, X ;
STAB $50, X ;
DEX ;
BNE LFOAF ;
... else
CLR L0017 ; No Err Counter
JSR LF3A7 ; Call EEPROM ERR WH's Ck Sum
STD L0018 ; Ck Sum OF Err Wrds
LDAA LO0O3B ;
ORAA 4 ;
STAA LO0O3B ;
LFOC8: LDAA L0034 ;
BM LFOD4 ;
; el se
Bl TA #2 ;
BNE LFOFC ;
; el se
ORAA #2 ;
BRA LFOD6 ;
LFOD4: ANDA #$FD ;
LFOD6: STAA L0034 ;
; CKIF IN ALDL MCDE 4
; ALDL MCDE 4, MD VWD b0
BRCLR L0035, $08, LFOEC ;
; . else
LDAA L0152 : MDW .. b0
BI TA #3501 ;
BEQ LFOEC ;
... else
LDAA L0153 : MDW .. b0
BI TA #3501 ;
BEQ LFOF7 ;
; el se
BRA LFOFC ;
LFOEC: LDAA L0041 ;
RORA ;
BCS LFOFC ;

el se



LFOF7:

LFOFC:

LFOFF:

LDAA LOO3F
Bl TA #2
BEQ LFOFC
JSR LF4A6
BRA LFOFF
JSR LF498
EXIT HERE ...
LDAA LOO3F
ANDA #SE7
STAA LOO3F

CLEAR ALL NEWERR S

CLRA
CLRB
STD
STD
STAA

RTS

LO04C
LOO4E
LOO50

el se

ERR MD WD
CLE 1 & 2 SEC FLAGS

NEW ERR 1
NEW ERR 2
NEW ERR 3

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

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

* FLASH ERROR CODES FOR EACH ERR | N MEM

*

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

LF10E:

LF11D:

LF125:
LF127:

LF12B:

LDAA
Bl TA
BEQ

DEC
LDAB
BEQ

BRA
Bl TA
BEQ
ANDA
LDAB
STAA
STAB

BRA

L0042
#3$40
LF166

LOOBD
LOOBD
LF11D

LFOFF
#$10
LF12B
H#$EF
#$04
L0042
LOOBD

LFOF7

READY FCOR 2ND

Bl TA
BNE

LDAB

#%$20
LF139

LOOB9

BYTE ?

b6,

el se
el se

b4, LIGHT ON

BR | F NOT

... else

CLR b4, TURN OFF LI GHT
b2,

b5,

... else
CNTR for blk 1st ERR Code Digit



LF139:

LF142:

LF145:

LF14F:

LF15C:
LF15E:

LF166:
LF168:

LF174:

BNE
LDAB

BRA

2ND BYTE DONE ?

LDAB
BEQ

DECB

STAB
BRA

DECB
STAB

CRAA
STAA

LDAA
STAA

BRA

CcvPB
BNE

LF142
#8
#%$20

LF125

LOOBA
LF14F

LOOBA
LF145

LOOB9

#$0010
L0042

#$04
LOOBD

LFOFC

LOOBB
#3$03
LF15C
L0042
#$00DF
LF1AB
LOOBC
#$25
LF168
LF125

#2
LF174

L0005
LC1DO

LF1A5

#10
LF17F

;CNTR for blk 2nd ERR

el se

Code digit

CNTR for blk 2nd ERR Code digit

CNTR for blk 1st ERR Code digit

TURN LI GHT ON

Cnt for Current Err

el se

Cntr for Rotaint Err

el se

... else
Err #1 Flag word

el se

in Blink out

In Bl nk Disp



LDAA L0006 ; Err #2 Flg word

ANDA LC1D1 ; Mask for ERR flag 2
BRA LF1A2 ;
LF17F: CvPB #$12 ;
BNE LF18C ;
;... else
LDAA LC1D2 ; Mask For ERR flag 3
ORAA #1 ; SET b0
ANDA L0007 ; Err #3 Flg word
BRA LF1A2 ;
LF18C CvPB #B1A
BNE LF197
el se

LDAA LC1D3
ANDA L0008

Mask for ERR flg 4
Err #4 Flag word

BRA LF1A2 ;
LF197: CcvPB #$22
BNE LF1A2

... else
LDAA L0009 Err #5 Flg Word
ANDA #SEOQ

ANDA LC1iD4

Mask for ERR flg 5

LF1A2: ROLA ;
BCC LF15E ;
... else
LF1A5: STAA LOOBC ; Cntr for Rotatate Err In Blnk D sp
STAB LOOBB ;. Cnt for Current Err in Blink out
LDAA #3$42 ;
LF1AB: STAA L0042 ;
CLRA
LF1AE: | NCA
SUBB #6
BHI LF1AE

el se
ADDB #$0006
STAA LOOB9
STAB LOOBA

CNTR for blk 1st ERR Code digit
CNTR for bl k 2nd ERR Code digit

LDAB #$1C ;
JWP LF127 ;
Rk S S S R R R O S b O S R R e S R S R R R S S
khkhkkhkhhkhhkhhhdhhhhdhhhhdhhdhdhhhdhhdhhdhrhhdhhdhdhhdhdrhddrdrdrxdxdx
SUBRQUTI NES

PUBLI C Enties for:
LF1IBE A/ D Read
LF1C3 READ A/ D PORT & MONI TOR BUSS FOR FAI L
LF1EO ACCESS FMD LI NE STATUS
LF1F9 XM T DATA ON S3 SERI AL BUSS
LF215 FRACTI ONAL DI VI DE

L R R I



* LF21A TOGGELE FMD COP

* LF231 GET IDLE AIR CONDI TI ON

* LF242 TURN ON OFF | AC CA LS

* LF250 LAG FI LTER242

* LF266 8 x 16 MIT ( RE- ENTRANT)

* LF27C  3d TABLE LK UP

* LF2B9 2d TABLE LK UP

* LF2FO 16 x 16 MJULTIPLY

* LF32E  CALCULATE A STD GM CHECKSUM
* LF3A7  CALCULATE A ERR WD CHECKSUM
* LF NORMALAZED TPS

* LF3B5 11 usec DELAY

* LF465 LIMT A REG VAL'S

* LF472 Factor in a 8 x 16 Multiply
* LF498 Set Up MU CSR

* LF49A  Turn off a CSR bit

* LF4A6  TURN OFF ERR LAMP

* LF4AA8  Turn On a CSR hit

Rk I S Sk Sk I S I R ok S S R R Sk Sk S I S kS

ER Rk S S S R R R S R O S b R R R R Rk b S o b R R b R R

A/ D sub Routine

Enter Wth A/DCh 0 - Bin A Reg.
Return w Resultds in A Reg.

L

*
khkhkkhkhhkhdhkhhhhhhhdhhhhdhhhdhdhhhdhhdhhdhhdhhdhhdhdhhdhdrhdddrdrdrxdxdk

LF1BE: SEI ; Set Int Mask
BSR LF1C3 ;. To A/D routine
CLI ;. Odr int mask, Int's Enabl ed
RTS ;

LF1C3: PSHB ; Save Reg, s
PSHX ;
LDX #$4002 : Point to Serial Data Latch
BCLR 0, X 8 ;. Cdr Bit 8
JSR LF1F9 ; Xmt to Serial Data
STAA L0064 ;. Save to RAM Buffer
LDAA #7 ;. DELAY VALUE
LF1D2: DECA ;
BNE LF1D2 ; Loop till O
... else
LDAA #3B0 ; 176d
JSR LF1F9 ; Xmt to Serial Data
BSET 0, X, $08 ;. Set b3, DI SABLE SAD
PULX ; Restore Reg's
PULB ;
RTS :

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

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

* P4 MODE' | NG DEVI CE, SPI READ

*



*+ 1. LF1EO, SEL FMD ON SPI & READ BYTE 1, W CH HAS FMD
* DESCRETES
*
* 2. LF1E5, SEL FMD ON SPl & READ BYTE 2
*
*
* RETURNS W TH:
* BYTE I N A Reg
* CY CLR | F NO FAI LURE
BRI I I b S I I I I b I I I b I R I I I b I I I I I I b I b b I I b I I I I I b I I b I I S b I b b b I
© READ BYTE 1
LFIEO:  BCLR L0030, $80 - CLR b7, SEL FMD bl READ
BRA LF1ES :
© READ BYTE 2
LFIE5:  BSET L0030, $80 - SET b7, SEL FMD b2 READ
LF1ES: PSHX :
LDX #$4002 © ENABLE CS FOR FMD
BSET 0, X, $04 . Set b2
LDAA L0030 - SET UP FMD SPI | NPUT
JSR LF1F9 © READ SEL FMD BYTES
BCLR 0, X, $04 - CLR b2, DI SABLE FMD
PULX :
RTS :
B 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
B R b b b b I I I I I I I I I I I b b b b I I I I S b I b b b b b I I S b I b b b b I I I b b b
* Xnit to SPl Data
*
* DATA FROM A Reg LOAD SPI SR AND TRANSM TS
*+ TO SELECED DEVICE VI A SPI
*
*  CALL:
* A = DATA TO BE XM TED VI A SPI
*
*  RETURNI NG
* A = RX ED SPI DATA (O IF SPI FAIL)
*
B R b b b b I I I I I b I I I I I I b I b b I I I I P I I b b b b b I I S b I b b b b I I I b b b
LF1F9: PSHX ; Save X reg
STAA L4000 . To SPI S/ Reg.
LDX #$4001 :
BCLR 0, X $80 * Or b7, TO START SPI XM T
* WAIT FOR SPI TO FINISH, 256 CYC M N
" LDAA  #22 - TIME DELAY VAL
ac © CLR CY, SPl 1/0 ERR FLG
LF206: BRSET 0, X, $80, LF210 * BRIF b7, SPI DONE
... else

DECA ; DEC DELAY VALUE



BNE LF206 ; BRI F DELAY NOT DONE

el se
SEC ;
BRA LF213 ;
GET RETURNED DATA FROM SPI
LF210: LDAA L4000 ; Fm SPI S/ Reg
LF213: PULX ;
RTS ;

R S kR R R R O SR S e R R R S S R R

EE R R I S o kb S R R Sk Sk I S S R I S b S Sk b
* FRACTI ONAL DI VI DE

*

*

EE R R S I o S o S b S R R Sk Sk I S S S R S S S S S b

LF215: FD Vv ; DI VI DE
PSHX ; SAVE QOUTI ENT
PULA ;
PULB ;
RTS ;

hkhkkhkhkhhkhkhhhhhhhdhhhhhhhhdhhhdhdhhdhdrhdhddhdrrdhdrrddrrd*x

hkhkkkhkhkhkhkhkhhhdhhhhdhhhhdhhhhdhhhdhdhhdhdrhdrrhdrrhdrrddrx*

* TOGEE FMD COP

* LD FMD SPI | MAGE

* TOGELE COP2 in BYTE
* QUTPUT vi a SPI

*

*

khkhkhkhhkhhhhhdhhhhhhhdhhhhdhhhhdhhhdhdhhdhdrhddrhdrxddxx

LF21A: PSHX

LDAA LOO30 ACCESS SPI BYTE
ECRA #$02 ; COP2
STAA L0030 ;

SEI ;

LDX #$4002 ; Pt to SPI Data Latch
BSET 0,X 4 : SEL FMD CH P

JSR LF1F9 ;. Xmit via SPI

BCLR 0,X 4 : UN-SEL FMD CHI P

CLI ;

PULX ;

RTS

hkhkhkkhkhhkhhkhhkhdhhhhdhhhhdhhhdhdhhhdhhdhhdhrdrhdrdrdhdrdrdhdrrddrxd*x

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhdhdhhhdhhhhdrdrhdhdrdhdrdrdhdrrdrrxd*x

* GET | DLE Al R CONDI Tl ONS

*

* RETURNS W TH:

*

STATUS OF IAC AB&C

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhdhdhhhdhhhhdhrdrhdhdrdhdrrdhdrrddrxd*x

LF231:

PSHX ;
LDAA L4002 ; Get SPI Data Latch
ANDA #$03 ; MASK OFF | AC BITS



LDX #$4004 ; 1O CNT' L REG PORT ADDRESS

BRCLR 0, X, 4, LF240 |AC C ON
... else
ORAA #3504 : TURN ON BI T
LF240: PULX ;
RTS

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

Rk Rk kI S R R R S S S b R R R R R S R R R S O

* QUTPUT THE | AC SCLENO DS
* TOGGELES OF | AC SOLENO DS

*
*
khkhkkhkhhkhdhkhhhhhhhdhhhhdhhhdhdhhhdhhdrhdhrdhhdhhhdhhdhdrhdrrdrdrxdxdk

LF242: PSHB ;
ANDA #$03 ; MASK b0 & bl
LDAB L4002 ; Get SPI Data Latch
ANDB #$FC ; MASK OFF LOW ORDER
ABA ; NEW STATE
STAA L4002 ; To SPI Data Latch
PULB ;
RTS

Rk S S S R R R R R S S b O S R R R e S R S o R SR S O

khkhkkhkhhkhhkhhkhhhhhdhhhhdhhhdhdhhhdhhhhdhrhhdhhhdhdhhdhdrhddrdrdrrdxdk

FI RST ORDER LAG FI LTER

CALLI NG
X
A

*
*
*
*
* B
*
*
*
*
*

QLD FI LT VALUE
NEW VALUE TO BE FI LTERED
FI LT CONSTANT

RETURNI NG
D = NEWFI LT VALUE

hkhkkhkhhhhkhhhhdhhhhdhdhdhdhdhdhddhddddhddddhdhddhdrdrhdrdrdhdrrdidxx

F250: PSHX
PSHB

MUL
PSHB
PSHA

LDAA $2, X

Z

JSR LF266 ; MJL8X16
TSX

ADDD 0, X
PULX

I NS

PULX

RTS

hkhkhkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdhhdhhhhdhhdhdhhdhdrhddrdrdrrdxdk



khkhkhkhhhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrhhdhhhdhhdhdrhdrrdrdrxdxdx

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

MJUL8X16
8 X 16 Multiply with 16 bit result.

out put
Calling Arg:

A ACC

X REG

Returns with:
A ACC

is rounded for 16 bit result.

8 BIT Multiplier
Address of 16 Bit Miltiplicand

MBB of result

B ACC = LSB Of result

Regesters affected:

A, B & Conditions Regester

Execution tine:

68 CPU Cycl es

Stack Used:
4 bytes
Subs Cal | ed:
None
R I S I S R R Ik Sk S kR R S S S R R S S S b S
ORG $F266
LF266:
PSHX ; Save mutipl cand on stx
PSHA ; save Mult'er on stx
LDAB 1, X
MUL ; Get 1st partial prod
ADCA #0
PSHA ; Save partial prod.
LDAA 0, X
TSX
LDAB 1, X
MUL ; Get 2nd Partial prod.
ADDB 0, X ; Add 1st part prod to 2nd.
ADCA #0
PULX ; Restore STX
PULX ; Get Mutl'cnd to X Reg.
RTS & Return

; Throw out Extranious Interupts

LXXX:

RTI

ER Rk S S S R R R R S S b O S R R R R e S R S R R R R

khkhkkhkhhhhkhhhhhhhdhhhhdhhhdhdhhhdhhdhhdhhdhhdhhdhdhhdhdrhddrdrdrrdxdk

LKUP3D. src

Enter with:

FROM BUA. BI N, 86 VETTE

Mai n Look Up Subroutine, (3 Den)

R = nunber of rows in table
Q = m ni mum val ue of col ums
RNUM = Number of Q val ues, (NUM OF BK PO NTS)

Max Value D ff between tal be entries = 255
Call Wth:

A = Row Arg



Ret ur ns

’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’

*

St ack Used:
11 bytes
Subs Cal | ed:
p4l kupq
p4l kupr
$F27C - $F2EF
ORG $F27C
LF27C: SUBA 0, X
PSHB
PSHX
BCC LF283
CLRA
LF283: SUBB 1, X
BCC LF288
CLRB
LF288: PSHB
LDAB #16
MUL
PSHB
LDAB 2, X
PSHB
MUL
ABX
I NX
I NX
I NX
PSHX
TSX
‘call 2d Lk
’ LDAA 4, X
LDX 0, X
JSR LF2C6
PSHA
TSX
LDAA 5, X
LDAB 4, X
STAB 5, X

Col Arg

Tbl Addr

W th:

ACCA = Resul t,

Regesters affected:

(Y =FKQR

A ACC & Conditions Regester

Execution tine:

155 CPU Cycles + (2 * pdl kupg+p4l kupr)

Up, (No O fset)

($79, 121d BYTES)

hkhkkkhkhhkhkhkhhhhdhhhhdhdhdhdhdhdhddhdhhddhdhdddhdddrhdrdrhdrdxhdrxdidxx

Calc Row Arg offset, (Lnt to 0)
Save Col Arg to stack
Save Tbl offset to stack
BR | F NO UNDERFLOW
el se

Calc Col Arg offset, (Lnmt to 0)
BR | F NO UNDERFLOW
el se

Save Col Arg to stack
Make In Arg Into Interp Inc's

Calc Col Arg offset, (Lnt to 0)
Save Interp Inc's tp stack

Set Addr of tbl

Save Tbl Addr on stack

;Get Col Arg for Lk Up
; Tbl  Addr
;Call 2d Lk Up, (No Ofset)

; Save result O Lk Up to stack

Get Col Arg

Put R(low) in highest STX



LDAB 3, X 7 RNUM

LDX 1, X ; Addr of Table

ABX : RL + RNUM

JSR LF2C6 ; Call 2d Lk Up, (No Ofset)
TAB ;

PULA ;

PULX ;

PULX ;

JSR LF2D6 ; Call Interpolate routine
I NS ;. Restore Stack

PULX . Restore X

PULB . Restore B

RTS

khkhkkhkhhhdhkhhhhhhhdhhhhdhhdhdhhhdhddhhdhrdhhdhhdhdhhdhdrhddrdrdrxdxdx

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

Look Up Routine 2 dinentional

Use for tables with 1 byte Unsigned val ues and
fixed spacing and a 1 byte unsigned Variabl e

Four entries are provides, see each for enty & exit
condi ti ons.
Enter with:

FOUR ENTRY PO NTS:

1. LKUP2D: A ACC = Independent Var Val ue
B ACC = Ofset to be subtracted fmA ACC
prior to table [ ook up

2. LKUPQ A ACC = | ndependent Var Val ue, offset=0)
X REG = Address of table

3. LKUPR A ACC = 1st value for interpelation
B ACC = 2nd val ue for interpelation

4. LKUP2C: A ACC = I ndependent Var Val ue, offset=0)
X REG = Address of table

: Returns wth:
; ACC A = Result, (Single byte Un-signed table val ue)
*

Regesters affected:
A ACC & Conditions Regester

Execution tine:
LKUP2D: 128 CPU cycl es
LKUPQ 118
LKUPR: 62
LKUP2C. 126

St ack Used:
LKUP2D: 10 bytes
LKUPQ 10 bytes
LKUPR: 4 bytes
LKUP2C 10 bytes

Subs Cal | ed:
None

hkhkkkhkhhkhkhhhhhdhhhhdhdhdhdhdhdhdddhdhddhdhdddhdhddhdddhdrdrdhdrxdidxx



khkhkhkhhkhhhhhdhhhhdhhhhdhhhdhhhhdhhdhhdhhdhhdhhhdhhdhdrhdrrdrdrxdxdx

; p4l kup2d Entry Poi nt

Use Wien an Ofset of the Independent Var is in B

; Enter with:
; X = Addr of table
; A = I ndependent Var
; B=COfset to be sub'ed fmA
; Return with:
; A = Results
; 128 Cycl es
EE I I b I I I I I I I I I I I I I I I I I I R I S R S I I I I R I I I I b 2 b I I b I
LF2B9: SBA :Sub OFf set
BCC LF2C6 ;if not L.T. Zero,
; - Call 2d Lk Up, (No O fset)
... else
CLRA :Set To Zero if L.T.
BRA LF2C6 ;& go to Lk Up

; - Call 2d Lk Up, (No Ofset)

Use to interpolate fn table with fixed spaci ng which
is specified in 1st byte of table, No B offset is
al | owed.

Enter with:

X = Addr of table
A = I ndependent Vari abl e
Return with:
A = Results
126 Cycles
LF2BF: PSHB ; Save B
PSHX ; Save Tabl e Addr
LDAB 0, X ; Get Spacing val ue
I NX ;
BRA LF2CA ; Goto to Lk Up

2d LK UP, Use Wen no Ofset of the Independent Var.

Enter with:
X = Addr of table
A = I ndependent Var, (offset = 0)

Return with:
A = Results
118 Cycl es
LF2C6: PSHB ; Save Col Input Arg
PSHX ;. Save Tabl Addr
LDAB #16 ; Set Spacing
LF2CA: MUL ; Calc I ncrenent
PSHB ;. Save | ncrenent on Stack
TAB ;
ABX ;



BSR LF2D6
PULB
PULX
PULB

RTS

Call Interpol ate routine

Restore Stack

Return to Caller

khkhkkhkhhkhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrdhhdhhhdhhdhdrhddrdrdrxdxdk

Rk Sk S S R R S kS S b S R R R R e S R S I SRR S O

I nt er pol ati on Subroutine

Use to interplate two 8 bit Val ues

A

Enter with:
B =

Return with:
Stack = Results

62 Cycles

1st Vaul ue for interpolation
2nd Val ue for interpolation

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

LF2D6:

LF2EC:

PSHX
PSHB
PSHA

SBA
TSX

LDAB 6, X
BCS LF2E8

Interp & rnd Dmnm if required

MUL

NEGA

ADDA 0, X
ASLB

SBCA #0
BRA LF2EC

MUL
I NS
PULB
PULX

RTS

Save X
Save B

; Vave A

Less than 0 ?

Get Increment Multiplier
If Cy Set go
el se

Restore Stack

Rk I S R R R S S S b R R R R Ak b S o I G S O

khkhkkhkhhkhhkhhhhhhhdhhhhdhhhdhdhhhdhhdhhdhrhhdhhdhdhhdhdrhddrdrdrxdxdk

MJL16X16

16 * 16 Mult Fi xed Poi nt Routi ne

Call wth:
X = Miltiplicand



’
’
’
’
’
’
’
’
’
’
’
’
’
’

*

A
B

Ret ur ns

A ACC
B ACC
X REG

Regesters

Mddle (A &B) will

result

ORG $F2F0

LF2FO:

LF328:

PSHA
PSHX

TSTA

LDD
STD

PULX
PULX
PULA
PULB

MSB of Multiplier
LSB of Multiplier

W th:

upper

af f ect ed:

M ddl e 2 bytes of 32 bit product
M ddl e 2 bytes of 32 bit product

2 bytes of 32 bit result.

A, B, X & Conditions Regester
Execution time =

is N Z

= OH
N o
X X

»FH O
S-

o

o w
XXXX XX XXX XX X X X

rOor

NENCINNES

LF328

H$FFFF
4, X

182 CWycl es max

be set to $FFFF if MSB oof the

hkhkkhkhkhhkhkhhhhdhhhhdhdhdhdhdhdhddhdhddhdhdddhdhddhdrdrhdrrdhdrrdidxx

Reserve for MSB of Result
Reserve for Part Result
Save Mutl pcand to Stack
Save LSB of Mult to Stack
Save MBB of Mult to Stack

LSB of Mult'cnd * LSM of Ml t

LSB of Mult * MSB of Mult'cnd

MSB mult' plr X LSB -
Mul t' cand

Cdr MSB O Result
MSB Mult * LSB of Mult'cnd

MBB Mult * MBB Mult' cnd

M5B Result In A&B

2 Hgh Bytes to X

H Byte Nz ?

If No go

... else

El se Set To $FFFF

H gher Bytes to X

M ddl e bytes Results to A & B

Restore Stack



RTS

khkhkkhkhhkhhhhhhkhhhhhhhdhhhhdhhdhddhhdhhdhhdhdhdhrdhdrdrddrrddxx*

khkhkkhkhhkhhkhhhhkhhhhhhhdhhhdhdhhdhddhhdhhdhhdrdhdhhdhdrdrddrrddrx*

; CKSUM
; CALCULATE A STD GM CHECKSUM

Qutput is A 16 bit result.
Calling Arg:
B = Nunber of bytes to cksum
X = Starting address
Returns wth:
= Checksum

Execution tine:
855, 726 CPU Cycl es, (FFFF bytes)

hkhkhkkhkhhkhkhkhhhhkhhhhhhhdhhhdhdhhdhddhhdhrdhhdrddhdrdrdhdrdrddddrddxx*

ORG $F32E

: Y

EQU COP $400B ; Watch dog tiner

LF32E:
PSHX ; Save start addr of SUM
PSHB
PSHA ; Save num of bytes to sum
LSRD ; count in 2's
PSHA ; save hi byte (/2) on stx
LDY #0 ; clear Y Reg.
TBA ; Ck for ACCB = 0 after shift
BEQ LF348
;...else
LF33A: LDAB 0, X ; Get byte
ABY ; Add t o CHECKSUM
LDAB 1, X ; Next byte
ABY ; Add t o CHECKSUM
LDAB #2
ABX ;Point to next pair of bytes
DECA ; Dec counter
BNE LF33A
;... else
LF348:
PSHX ; Save current Address
LDX #$FFO0O ; COP Time Val ue
STX CoP ; Toggle COP (every 512 bytes)
TSX
DEC 2, X ; Dec hi order byte of count
PULX ; Continue till all bytes done
BPL LF33A
;...else
I NS ; Dump hi order counter
PULA ; Restore regesters
PULB
PULX
RTS ; & Return

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



khkhkhkhhhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdrhdhrhhdhhhdhhdhdrhdrrdrdrxdxdx

khkhkkhkhhkhdhkhhhdhhhhdhhhhdhhhdhdhhdhhdhhdhrdhhdhhhdhhdhdrhdrrdrdrxdxdx

LF35A:

LF36F:

LF37A:

LF38A:

LF395:

LF3AZ:
LF3A4:

LDAB

CK I D ERR 21 ENABLED

LDAA
Bl TA
BEQ

LDAA
CVPA
BLS

CRAB
BSET

STAB

LDAA
BI TB
BEQ

LDAA
PSHA
LDAB
CBA
BHI

LDX
LDAB
JSR

STD
LDD
ADDD
TAB
PULA
SBA
BCC

CLRA
LDAB
MUL

ADDD
ASLD

BCS

ASLD
BCC

LDAA
STAA

RTS

LOO3F

LC1DO
#$04
LF36F

L0081
LC1E6
LF36F

#$04
LO04C, $04

LOO3F
L0081
#$24

LF37A
LC1EA
L0086
LF38A
L0086
LC39C
LF250
L0086

L0086
#$0080

LF395

LC39A

#32

LF3A2

LF3A4

#255
L0082

Mask For Mal Funct flg 1
b2, ERR Code 21  TPS H gh
BR | F NOT b2

...else

TPS, (A/D)
IF TPS A/D > set ERR #21

...else

SET b2
SET b2

TPS, (A/ D)
b5 & b2

BR IF NOT b5 & b2
...else

Fltered low TPS, (A/ D

...else
Fltered | ow TPS, (A/ D)
Lo TPS filter coef

Fltered | ow TPS, (A/ D
Fltered | ow TPS, (A/ D)

...else

H /Lo TPS%

...else
...else
...else

MAX VALUE
TPS Ld Axis Var

khkhkkhkhhhhkhhhdhhhhdhhhhdhhhdhdhhhdhhdhhdhrdhhdhhdhdhhdhdrhddrdrdrxdxdk

hkhkhkkhkhhhhkhhhdhhhhdhhhhdhhdhdhhhdhhdrhdhrdhhdhhdhdhhdhdrhddrdrdrxdxdk



Do Check sum of NON VOL MEMORY Err Flg Wrd's

A = M5B of Ck Sum
B = LSB of Ck Sum

*
*
* Return with:
*
*
EE I S I S I I I I I I I I I I I I I I I I I I b R I b I I R I I I I b 2 b I I I b

ORG $F3A7
LF3A7: LDX #5 ; Set For 5 EEPROM Fl g, s
LDD #1 : Inc for non zero sum
LF3AD: ADDB 4, X ; Sum Fl g Wirds
ADCA #0 ;
DEX ; Dec till done
BNE LF3AD ; Loop Till done
i...else
© ECU DELAY HERE
;11 uswe
LFSB’5: RTS ;Return to caller

Rk S S S R R R R R S S b O S R R R e S R S o R SR S O

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

MAJOR LOOP SUBROUTI NE SEG 6,

Log RAMto MCU, Cool A/D

hkhkkkhkhhkhkhkhhhhkhhhhdhhhdhdhdhdhdddhddddhdhdddhdhddhdrdrhdrdxdhdrrdidxx

; Read cool ant tenp & correct
; reading if failure occurs

LF3B6: JSR LF8F9 ; TO SEG 4, Log RAMto H U

LDAA #$40 ; A/D Ch 4, (Cool ant Tenp)
JSR LF1BE : GCototo AVD
PSHA ;. Save A/ D Cool ant Val ue

LK UP COCOL VALUE FM 2D TBL
3840 Onm COCL Tabl e

LDX #SFEA7 : | NDEX 3840 ohm COLLANT Tabl e
BRSET LO03C, $80, LF3CF ; BRIF b7, COP 2 not toggled
... else
BRCLR L0030, $01, LF3CF : BRIF NOT b0, If 4K Res value in use
; el se
LK UP COOL VALUE FM 2D TBL
; 348 Chm Tabl e
' LDX #$FEB8 ;| NDEX 348 COHM Cool sensor Tabl e
BRA LF3D5 ; Lk Up Val
LF3CF: ADDA  #10 . Wap ?

BR I F NO OVER FLOW



LDAA #255
LF3D5: JSR LF2C6
STAA LOO5D
CVPA #120
BHI LF3E7
CVPA #106
BHI LF3EA
BCLR L0030, $01
BRA LF3EA
LF3E7: BSET L0030, $01
LF3EA: BCLR LOO3C, $80
: Error #14 H Tenp Failure
PULA
BRSET LOO3B, $08, LF42A
PSHA
LDAA LOO5D
LDAB #$20
CVPA LClEl
PULA
BCC LF404
; Error #15 Low Tenp Failure
" LDAB #$10
CVPA LCLE5
BLS LF41A
LF404: LDX LOO1A
CPX LC1E3
BLS LF412
BSET L0035, $02
ORAB Loo4C
STAB Loo4C
LF412: LDAA LCLE2
CLRB
STD LOO5B
BRA COo0LSs8
LF41A: LDAA LOO5D
BRCLR LOO3B, $10, LF42B
LDAB LC39D
LDX LOO5B
JSR LF250
STD LOO5B
LF42B: CLRB
STD LOO5B
STAA LOO5SF

... else
limt A'DVAL (lk Up Var)

Call 2d Lk Up, (No O fset)
Save For ALDL

50 Deg C

If > 50 C Assune 348 Chns

... else

39.5 C

If 39.5 to 50 C assume No Change

... else
Use 4 K Chns

Use 348 Chns
Reset COP2 Cool Fl ag

Do Error #14
If Cool < Calib ck Timer 1st.

Do Err #15

If Cool > Calib, Filter
el se

Ck Eng Run tine

... else
SET bl, ERR 14/15 TH S START UP

Use Default Cool Fm Equate

COOLANT

el se

'Cbbi Tenmp Coef fm ROM

COOLANT

COOLANT

COOLANT



BSET LOO3B, $10 ; Set Cool Flg
RTS

; Intilize BLM Tabl e

LF434: CLRB

LDAA  #120 © Get Default Val
STD LOOOA ; Err #5 Flg Word
STD LOOOC ; Sty Alive MemCell B
LF43B: LDX #16 :Init BLMCel | s
LF43E: DEX ;
STAA $1C, X
CPX #0
BNE LF43E ;
... else
RTS ;
CK LOWLMI FOR SAMCELL'S 0 & B
LF44’7: LDAA LOOOC ; Sty Alive MemCell B
LDX #$C5E8 ; 118, Low Lnmt for other SAMCell's
BSR LF465 ;
STAA LOOOC ; Sty Alive MemCell B
BSR LF43B ;
LDAA LOOOA ;
LDX #$C5E6 ; 118, Low Lmt for SAMCell O
BSR LF465 ;
STAA LOOOA ;
LDX #$001C : PO NT TO BLM CELLS

LDAB LCSEA
ABX
STAA 0, X

0, SAM Cell A Nunber, ldle
ADD TO BLM PO NTER

RTS ;

Rk S S S R R R R b S R SRR o S S R R R b O

khkhkkhkhhhhkhhhhhhhdhhhhdhhhdhdhhhdhhdhhdhhdhhdhhdhdhhdhdrhddrdrdrrdxdk

*LIMT

*

* Limt Bounds on 8 Bit Interger
* (Upper & Lower)

*

* Call wth:

* A = Input Arg

* X = Bound

* Ret ur n:

* A

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

LF465:

CVPA 0, X ; Is Areg > Low limt ?
BHI LF46B ; If yes
;... else
LDAA 0, X ; If no Ld Low Limt
LF468B: CVPA 1, X ;o H Limt ?



LF471:

BLS

LDAA

RTS

LF471

1, X

If Yes, then return

If no Ld Hgh Limt

khkhkkhkhhkhdhkhhhdhhhhdhhhhdhhhdhdhhdhhdhhdhrdhhdhhhdhhdhdrhdrrdrdrxdxdx

Rk Sk o S R R R S o b O S R R R R S R S R R R o

* FACTI N

*
*

Factor in a 8 x 16 Miultiply

Rk S R R R S S b S R R R e S R S R IR S

LF472:

LF48F:

LDD

STD
ROL
PULY
I NS

RTS

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

1, X

onN
< X<

e

0
1,Y
LFA8F

#$FFFF

0, X
1,Y

; Save | nput Arg.

;Mult LSB of 16 Bit Num

Set For 2nd Byte

Mult MSBB of 16 bit Num
Add LSB result to MSB result

Shft MBB for X 2 Mult
Prior result LSB

el se

Max Linmit of Exit Va

dr Cy

khkhkkhkhhkhhkhhhhhhhdhhhhdhhhdhdhhdhhdhhdhrhhdhhdhdhhdhdrhddrdrdrxdxdx

Set Up MCU CSR
Enter as required to operate LSB of CSR

E R I

LF498:

LF49A:

Entry:

LF4A8
LF49A

To turn ON a BIT

LDAA

To turn OFF a BI T

PSHX
LDX

PSHX
TSY
ANDA

#F7

L3FFC

1Y

To turn ON a bit
To turn OFF a bit

hkhkkkhkhhkhkhkhhhhhhhhhdhhdhdhdhddhdhddhdhdddhdhddhdrdrhdrdrhdrxdidrx

1111 1000, Sw on Err Lanp

MCU CSR, (Turn off a CSR bit)



BRA LF4B2 ;

; TURN OFF ERR LAMP

LF4A6: LDAA $08 ; b3, Turn off err lanp

; Turn On a CSR bit

LF4A8: PSHX ;
LDX L3FFC ; MCU CSR (Turn On a CSR bit)
PSHX ;
TSY ;
ORAA 1,Y ;

LF4B2: ANDA #$FE ;. MCU test nornal
ORAA #2 ;
STAA 1,Y ;
PULA ;
ORAA #$FB ; All Bits, (0-7) Enable
PSHA ;
PULX ;
STX L3FFC ;. MCU CSR
PULX . Restore X
RTS

; Toggl e ECU byte 1

LF4C3:
LDX L3FFC ;. MCU CSR
PSHX ;
TSY ;
ORAA 0,Y
BRA LF4D7 ;

LFACE:
LDX L3FFC ;. MCU CSR
PSHX ;
TSY ;
ANDA 0,Y ;. Reset bit

LF4D7:
STAA 0,Y ;
PULX ;
STX L3FFC ;. MCU CSR
RTS ;

Rk S S R R R S S b R R R R R b S o b R R S R R

khkhkkhkhhhdhkhhhhhhhdhhhhdhhdhdhhhdhhdhhdhhhhdhhdhdrdhdhdrhddrdrdrxdxdk

* 1| AC

*

* PI D | DLE CONTRCL

*

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

LF4DF: LDX #$C62E ; | NDEX | AC Tabl es & Par ans
LDY #$4004 ; Use Y as Port Addr for |IAC
JSR LF231 ;. CGet |AC notor State
ASL LOOF3
LDAB L0037 : PIN status in Bit O

RORB ; Xfer P/INstatus to Bit 7



BRSET

BI TB
BNE

LDAB
BI TB
BNE

LF502:
LDAB
BM

LDAB
Bl TB
BEQ

LDAB
STAB

LF511: JWP

LOOF3
LOO4E, $01, LF502
L0033
#$10
LF511

LOOF3
#4
LF511

L0034
LF514

L0035
#$10
LF511

#$81
L0101

LF5B0

;| DLE SPEED OPEN LOOP

LF514:
LDAB
C\vPB
BHI
C\vPB
BHI

LOO7E
#$AB
LF51E
#$5A
LF521

;DO START UP ROUTI NE

LF51E: IWP

LF521: LDAB
Bl TB
BNE

LDAB
ADDB
BCS

BRSET
ADDB
BCC

LF538: LDAB
LF53A: JSR

LF640

LOOF3
#$0008
LF550

LC630
LO10C
LF538

L0037, #$80, LF53A
LC631
LF53A

#$00FF
LD3DE

L0104

7, X
LF5AD

LOOF3
#8
LOOF3

L0104
LF573

Br if Ml

M NOR LOCP MD WD 1

b4, (1 =1GNON

If not B/P open loop & T/F
el se

Is notor reset done ?
If not B/P open loop & T/F
el se

Get Eng Status fn mnor LP MN
If running, GI open loop & T/F
el se

M\R LOOP MD WD 2

b4, DI AG SWIN D AG MODE
BR I F NOT b4

... else

If in D ag, Extend notor
Save Val as cnd' ed steps

& Step the notor

Get Present battery volts
Is it >17.5 V ?

If so shut off Mbtor

Is battery low ?

If not, go check engine

startup del ay over ?
so then B/ P Del ay

]

Ck for overflow

If A/ C requested
Startup offset
BR if no overfl ow on add

Limt to 255
Jnp to Crd down Steps

CGet the delay counter

Updat e the del ay

Conp dit to max desired

If dly to short, B/ P open | oop

Set dly over
save node word

R'S dly counter after startup



LF550: Bl TB #$0020 ; PI D commandi ng

BNE LF5BO0 ;

LDAB LOOF2 ; TAC Cnt'l Word

BI TB #$10 ; I'n the T/F node ?

BNE LF562 ; If so issue a step

Bl TB #08 ;

BNE LF5BO0 ;

BI TB #$4 ; Qpen | oop step needed ?

BNE LF573 ; If not, B/P step issue
LF562: LDAA L0101 ; Steps being requested ?

BPL LF573 ; If so,goto Trajectory Decay

TRAJECTORY DECAY ROUTI NE

BI TB #$20 ; A/C Steps being renoved ?
BNE LF573 ; If so, B/P decay
DEC L0104 ; Dec decay step timer
BEQ LF573 ; & if ready step notor
JwP LF67B ; Else return with no step
LF573: LDAA $30, X ; Get neutral del ay
LDAB LOOF3 ; R/'S decay timer
BM LF58B ; BRif not in drive
LDAA L0065 ;o Ml MPH * 8, [imt to 32
CVPA #$20 ;
BCS LF581 ;
LDAA #SFF ;
LF581: ASLA ;
ASLA ;
ASLA ;
LDAB $32, X ; Mul by drive delay Mult.
MUL ;
ADDA $31, X ; Add to the drive del ay
BCS LF5A8 ;
LF58B: LDAB LOOF2 ; TAC Cnt'l Word
Bl TB #4 ; Ckif sys in open |loop ?
BNE LF5AD ; If no,BR arround QL Calc's
ASLA ;
BCS LF5A8 ;
PSHA ;

LDAB L0058 ; RPM 12.5

SUBB L0102 ;& sub desired speed

CLRA ;

ASLD ;

ASLD ; Divide by Max Error of 800 RPM
TSTA ;

BNE LF5AC ; B/P > of decay Count for -



covB ; B=1- pct RPMerror
LDAA $33, X ; Max delta count's
MUL ;
PULB ; Get base count
ABA ; Add delta to base
BCC LF5AD ; Limt to max Num of m nor | oops
;-- per step
LF5A8: LDAA #$00FF ;
BRA LF5AD ; Store Delta
LF5AC: PULA ; Resore base decay
LF5AD: STAA L0104 ; Save base decay

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

MOVE | AC MOTOR

*

* Accumul ator A will contain MCUlio, and nust not
* be changed.
*
*
*

Accunmul ator B is used as GP scratch Pad.
EE IR S I I I I I I I I I I I I I I S I b R b S I I b I b b I I b 2 S I I I 4
;. NORMVAL MOVE | AC MOTOR
LF5BO0: BCLR LOOF3, #$01 ;

CK | F HEADS UP CONNECTED
U D Mtor posit fm HUD

LDAA L0033 ; M NOR LOOP MD W 1

BPL LF5BA ; If no, B/P 12U update
; el se

JSR L5803 : TO HEADS UP <---------

CKIF INALDL MXDE 4 <----****%

; MODE W ... and MD VWD . ..
;. ECM TYPE $32
. 1AC
LF5BA: BRCLR L0035, #$08, LF5DF ; BR IF NOT I N ALDL MODE 4
; el se
LDAA L0158
BI TA #3501 bO,
BEQ LF5DF BR I F NOT b0
... else
BI TA #3502 b1,
BNE LF5DF BR I F NOT b1l

LDAA LO0O2C
SUBA L0159

... else
: 1 AC Present Posit

BCC LF5D1
el se
NEGA
LF5D1: BPL LF5D5
... else
LDAA #STF 0111 1111



LF5D5: BCS LF5D9

: ... else
ORAA #$80 ; SET b7
LF5D9: STAA L0101 ;
BSET LOOF3, $01 ; SET b0
LF5DF: JSR LF231 ; Get Motor status
LDAB L0101 ; Get num of CMD steps
ASLB ; Any to do ?, -->
; - put sel bits in Carry
BEQ LF619 ; I'f no, put PWMthe notor coils

(12U nod FAN ?)

BI TA #$0004 ; I's step motor on ?

BEQ LF63A ; If no, toggle on & -->
;- wait 6.25 M5

DEC L0101 ; yes, cnt this CVD step

| f
LDAB LO02C : 1 AC Present Posit
BCC LF5FB ; If C=0, then Retract Pintel

; EXTEND PI NTEL CCODE

BEQ LF5F6 ; If Zero, stay in loop

DECB ; Adj pressent notor posit.
LF5F6: DEC LO10A ; Dec runni ng counter

BRA LF604 ; Update A/C & T/F fl ags

;  RETRACT PI NTEL CODE

LF5FB: CVWPB  $4D, X . Limit motor posit.
BCC LF619 ; I'nc runni ng counter
| NCB ; If < max Update posit.
I NC LO10A ;
CLC

UPDATE A/ C LEARI NG & THROTTLE FOLLOWER REG S

LF604: STAB LOO2C
LDAB LOOF2

. I AC Present Posit
BITB  #$0010 :

AC Cnt'l Word

|
|
Is Throt foll ower active
| f

BEQ LF619 no T/F, Ck Kwarm or Fan
LDAB L0105 ; Get the T/F Learn ARG
| NCB ; Assune step taken is retract
BCC LF616 ; If stepis retract, B/ P DEC
DECB ; Get bk orig Val of T/F Delta
BEQ LF616 ; if orig =0, then B/P DEC.
DECB ; DEC, actual value of delta
LF616: STAB L0105 ;
LF619: LDAB LOOF2 ; TAC Cnt'l Word
Bl TB #$08 ; b3

BEQ LF622 ; BRIF NOT b3,



LF622:

I NC
LDAB

BLS

LDAB
BPL

; MOVE MOTOR 1

LF63A:

LF651:

LF65C:

PW MODULATE MOTOR (100pct .

; I|F YES TURN STEPPER ON

BSET
BRA

LO10E
LO02C
$4D, X
LF62D

L0101
LF63A
STEP
LO10A
#SFEC9
#3$03
#$FC

0, X

0,V,4
LF644

D. C

; I F NO TURN STEPPER OFF

BCLR
JSR

0,V,4
LF242

#$00FF
LO10E
LOO3B

LF65C

LOO2C

LO10F
LOO2C
LO10F
#$0080
LF673

LF678

| AC Present Posit

RUNI NG COUNTER

STEP TABLE

MASK FOR 2 LOWNEST BI TS
MASK QUT A & B BITS
ADD TO BASE ADDRES

I NSET NEW BI TS

~

UP DATE THE PORTS

| AC Present Posit

| AC Present Posit

el se



LF673:

LF682:

LF68E:

LF695:

LF6A4:

BRA LF677

BCS LF678
STAA LO10F

MAI N | NJECTI ON ROUTI NE
1. Cks cyl Select, Set Err
2
3.
4.
5
6
BRSET  LOOAO, $40, LF682

JWP LF76A

LDAB LOO2F

ANDB #$18
CcvPB LC225
BEQ LF68E

BSET L0040, $01
BRSET L0034, $80, LF695

JWP LF71C

BRCLR  LOOOE, $FF, LF6D5

LDD LOO10
BEQ LF6A4
SUBD #$01

STD LOO10
BRA LF6D5

LDAA LOOCC
BEQ LF6AD

DECA
STAA LOOCC

BRA LF6D5

; LK UP Start up Enrichnent
; up Cool ant Tenp

... else

el se

If m snmach

; Exit if no inject

0001 1000

0d, Fuel node FLAG 0 = 8 Oyl
BRIF Z, (0 =8 Cyl PFI)

... else

SET bO

; BRIF b7 (ENG RUNNI NG
;... else
; I'f Eng Not running

AN F Ratio tine out
... else
Blk Lrn Mult Val ues

el se

BLM Val ues

AFR Tinme out Cntr
Skipif <> 0
el se

AFR Tinme out Cntr

Decay Rep Rate Vs Start

PFI



LFGAD: LDAA LOOSF ;

CVPA #208 ; CK FOR UPPER TEWMP LK UP

BLS LF6B5 ; BRI1F COOL LT 116¢

;... else

LDAA #208 ; LMI TO 116c FOR LK UP
LF6BS5: PSHA ;

LDX #$C402 ; Start up Enrichnent Decay tbl

JSR LF2C6 ; 2d Lk Up

STAA LOOCC ; AFR Time out Cntr, Fm Tbl

Start up Enrich Decay ant Vs Start up Cool Tenp

Thl Val = Pct Chg * 655.36

PULA ; Get Lk Up Var

LDX #$C410 ; Start up Enrich Decay ant Tbl
JSR LF2C6 : 2d Lk Up, (No Offset)

PSHA Save result to stk
LDD LOOOE ; AVF Ratio tine out TIMR
TSX ;
SUBB 0, X ;
SBCA #0 ;
BCC LF6D2 ; SAVE Tl MER
;... else
LDD #0 ; ZERO QUT AFR TI MER
LF6D2: STD LOOOE ; AVF Ratio tine out
PULA ;
LF6D5: BRSET L0036, $20, LF71C ; BR I F b5, (BLEND SPK)
;... else
LDD L0015 ; Spark Decay Del ay
BEQ LF6E4 ;
; el se
SUBD #$01 ;
STD L0015 ; Spark Decay Del ay
BRA LF71C ;
LF6E4: BRCLR  LOO03B, $80, LF6F1 ;
LDAA L0012 ; Sprk Adv Fm Bl end Fi ni shed
BEQ LF6F1 ;
; el se
DECA ;

STAA L0012 Sprk Adv Fm Bl end Fi ni shed

LK UP START UP SPARK ADVANCE DECAY TI ME

TBL = | NDECTS

LF6F1: BSET LOO3B, $80 ; SET b7

LDAA LOOSF ; GET CURRENT COOLANT
CVPA #208 ; 115¢c COOL



BCS LF6FC : BRIF COOL LT 115c
el se

LDAA  #208 " USE MAA COOL, 115c
LE6EC: PSHA " Save LMI' ED COOL TO STX
LDX #$C198 © START UP SPARK ADVANCE DECAY Thl
JSR LF206 ' 2d Lk Up, (No Offset)
STAA L0012 . START UP Sprk Adv DECAY TIME

PULA : GET LMI' ED COOLANT FM STX
LDX #$C1AB ; Startup Spk Adv Decay Tbl
JSR LF2Co6 ; 2d Lk Up, (No O fset)
PSHA ; Save result TO STX
TSX ;. STX TO X
LDD L0013 ; Spark Adv, (STARTUP)
SUBB 0, X ;
SBCA #0 ;
BCC LF719 ;
... else
LDD #0 ;. ZERO SPK
LF719: STD L0013 ; SPARK Adv, (STARTUP)
PULA ;
LF71C BRCLR L0039, $10, LF726 BR | F NOT b4, (TOGGELE SF F/ F)

... else
SI NGLE FI RE MD WD
TOGGELE b6, (O PW

LDAA L0039
ECRA #$40
STAA L0039

LF726: LDAA LOO3D ;
ECRA #$01 ; TOGGELE b0
STAA LOO3D ;
BSET L0038, $14 ; SET b4 & b2
LDX LooC2 ;
STX LOOD5 ; Base PW Last Inj
LDD LO11A ; ACCEL ENR PW
ADDD LO11C ;
STD LO11A ; ACCEL ENR PW
BRCLR L0034, $80, LF748 ; BRIF NOT b7
; el se
I NC LO18D ;
BNE LF748 ;
DEC LO18D ;
LF748: BRSET  LOO3E, $20, LF750 ; BRIF b5
;... else
BRCLR L0038, $40, LF758 ; BRIF NOT b6
; el se
LF750: LDAB LOOEO ; Numof Inj,s since Start OF Acel Enr
| NCB ; INC NUMINJ'S
CvPB LC314 ; Injects in fuel limting
BCS LF768 ; BRIF NUMIN'S LT LMI THRESH (2)



el se

LF758: BRSET LOO3E, $80, LF76A : BRIF b7
; el se
BCLR L0038, $40 ;. CLR b6
BCLR LOO3E, $20 ;. CLR b5
CLRB ;. ZERO QUT NUM ASYN PULSES
STAB LOODF ;. NUM OF ASYNC PULSES SI NCE ACEL ENR
CLRA ;
STD LOODO ; ACCEL ENRI CH, ACUM FUEL
LF768: STAB LOOEO ; NUM OF INJ,S SI NCE START of ACCEL ENR

khkhkkhkhhkhdhkhhhhhhhdhhhhdhhhdhdhhhdhhdrhdhrdhhdhhhdhhdhdrhdrrdrdrxdxdk

* Calc Air flow Fm MAF Air neter

*

* ESTABLISH 1 of 2 TYPES OF MAF, ANALOG (0 5 VDC)
*ORDFITAL) 32 Hz to Hz)

ER Rk S S S R R R S R O S b R R R R Rk b S o b R R b R R

; CK AFR MD WD1 FOR ANALOG MVAF

LF76A: LDAA LC014 : Fuel/Air Mode W 1
BI TA #3$04 ;. b2, ANALOG MAF
BNE LF7AC ; BRITF b2, (ANALOG NVAF )
; el se
; DDA TAL (FM MAF
; (OLD BOSCH TYPE)
LDD LOOED ; 8 cntr Lps MAS
SUBD L3FF8 CNT' r
BNE LF790 BRIF NZ
el se

LDAB L0033
Bl TB #$10
BNE LF790

b4, (1 = IGN OFF) Skip Err 34 Ck

... else
Num Lps w o MAF i nput
6.4 SECS, MN TIME WO SI GNAL

LDAA LOOEC
CVPA LC209

BHI LF788 Set ERR Flg
... else
| NCA BUVP UP TI MER
BRA LF7B9 ;
LF788: LDAB LOO3F ;
ORAB #3540 ; Set b6, Err Flg #34, LO MAF VALUE

STAB LOO3F

BRA LF7C1 ;

UPDATE COUNTER VALUES AFTER MAF PULSE OCOURRANCE

LF790: LDD LOOED ; 8 cntr Lps MAS
PSHB ;
PSHA ;



LF7A8:

LF7AC:

LF7B8:
LF7B9:

LF7C1:

TSX

LDD L3FF8
STD LOOED
SUBD 0, X
PULX

STD LOOEF
LDD LC6E8
SUBD LOOEF
BCC LF7A8
CLRA

CLRB

STD LOOEF
BRA LF7B8

CNT' R

8 cntr Lps NAF

Calc Dff in period

Diff Val to calc Air Fl ow
2048d, M n Qut Val for MAF,
CALI B = 65536/ hz

Diff Val to calc Air Fl ow

BR | F NO UNDEFLOW
... else
ZERO CNT' R VALUE

USE DI FF CNT' R VAL TO CALC ai r

(32 Hz)

FLOW

CLR NO PULSE CNTR & CALC AIR FLOW

R kR R R kO R R R e O R R R R

R ok R R R R R O SR S O IR S R S

*
*

* MULT ANALOG VAL x 7 TO LOCK

ANALOG NAF

* LIKE FM MAF AND USE FM TABLES

Rk S kR R S R A kO R R e O S R R IR S

LDAA #$A0
JSR LF1BE
STAA LOOED
LDAB #7
MUL

STD LOOEF

AN DCh A WMss Ar Sensor
To A/ D subroutine

MAF A/ F VALUE

7 *
Val

MAF A/ D VALUE
to calc Air Fl ow

Rk I kR R R G I S S R R R R R IR R S R S R

CLRA

STAA LOOEC
Calul ate Air Flow
LDAB LOO3F
ANDB #3$C0

BEQ LF7EE

Make Default Airfl ow

Num Loops w o NMAF i nput

b7 & b6
BR I F NOT b7 & b6
el se

LK UP Default air flow offset per pct TPS vs RPM

P/ O ERR 33/ 34

(O fset)

Val ue = Grs/ Sec * 100 pct,
TBL = Arg * 100

LDAA L0056

LDX #$C217

JSR LF2BF

RPM 25
Default air flow offset TBL
2d Lk Up Routi ne



LDAB LC213 ;o If TPS > 65.2% use for MAF Defaul t
CVPB L0082 TPS Ld Axis Var

BCS LF7D2 BR IF TPS LT THRESH
; el se
LDAB L0082 ;
LF7D2: MUL ;
STD LOOEA ; Grs/ Sec Disp Val ue

LDAA LO02C : I AC Present Posit
;. @Qrs/sec Scal e factor

Grs/ Sec Di sp Val ue

ug)
3
—
T
~
L

... else
ADDD LC215 4 Qrs/ Sec default air flow of fset
BCC LF7E7
LF7EA4: LDD #$FFFF ; Max Val if Overflow
LF7ET: JMP LF86E ;

LF7EA:  FCB $00

LF7EE; TSTA :
BEQ LF7F4 :
; el se
JMP LF87F :
LF7F4: LDD LOOEF ;. Dff Val to calc Air Flow
CWVPA #6 :
BLS LF7FD :
; el se
© Mass Air Flow TABLE 1
© TBL = gns/Sec *  11.1
" LoD #$06FF ;
LF7FD: LDX #$C69D ;. TABLE SCALAR Mass Air Flow TABLE 1
; Table SCALER Multiplier
CVPA #3502 ;
BCC LF807 :
... else
LSRD ; Div by 2
LDAA #1 :

LF807: PSHB



PULA
LDAB
PSHB
I NX
JSR

PULB

Mass Air FLow Limt Ck's

MUL

PSHB
PSHA
STAA

LDX
PULX

BPL
PSHX

; SUM UNLI

LDX
LDD
ADDD
BCC

I NX

#11

0, X

LF2BF

LOOB6

LC014

LF862

r Filter tbl

#$0075

LOO7D

LOO7D

#$07

Val for Lk Up

ADJ Tbl Addr
Call 2d Lk Up W Interp

To Make Grs/ Sec Di sp val ue

AFR MD WD 1

OLD AIR FLOW

Current Air flow

Current Air flow

Mult by 2

Lnmt to 7 bytes

Point X to Value to Repl ace

Get NewSPK Unlimted Val ue

Save In Avg Buffer

Grs/ Sec Di sp Val ue
Mult for sliding filter

Grs/ Sec Di sp Val ue

M TED READS FOR NEW VALUE

#SFTEA
LOO75
LOO77
LF848

A.D AIR FLOW

el se



LF848:

LF84D:

LF852:

LF862:

LF86E:

LF870:

LF87F:

LF880:

ADDD LOO79

BCC LF84D
I NX

ADDD LOO7B
BCC LF852
I NX

LSRD

LSRD

CRAA 0, X
PSHB

PSHA

TSX

LDAA LCoE7Y
JSR LF266
PULX

ADDD LOOEA
STD LOOEA

;. Max Fl ow Vs RPM

LDX LOOEA
CPX LCGEA
BCC LF870
LDD LCGEA
STD LOOEA

LK UP Max Air

TBL = G ans/ Sec

LDX #$CBEC
LDAA LOO57
JSR LF2C6
CVPA LOOEA
BHI LF87F
CLRB

STD LOOEA
RTS

Fl ow vs RPM

17 LINE, 0 -> 6400 RPM

el se

el se

Avg By dividing by 4
Add in Overfl ow

Mult for sliding filter
To 8 x 16 Miult routine

Grs/ Sec Di sp Val ue
Grs/ Sec Di sp Val ue

Grs/ Sec Di sp Val ue

Mn Al lowabl e Flow, (3 gns/Sec)

G0 CK AGANST MAX FLOWvs RPM

... else

USE M n All owabl e Flow, (3 gms/Sec)

gns/ Sec Di sp Val ue

Max Air Fl ow Tbl
RPM 25
2d Lk Up, (No Ofset)

Grs/ Sec Di sp Val ue
BRIF MAX fmtbl LT ACTUAL Grs/ Sec
el se

Grs/ Sec Al R FLOW

khkhkkhkhhkhhhhhhhhhdhhhdhdhhdhhhhdhhhhdhhdhdhhdhdrdrddrdrdrrdxdxx

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

* (SCl) Serial Data Status
*

* 160 BAUD ?7??

*

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

LDAA L0189
BNE LF8D9

ALCL NUM BI' TS TO TX

BR I F NON Z



LDAA
STAA

LDAA
BPL

LDAA
BNE

el se

ALCL NUM BI' TS TO TX

TO 160 BAUD TBL MANAGER
el se

NR IF NZ
... else
EXIT via RTS

LOCATI ON OF NEXT ENTRY | N EPROM TBL

el se

el se

MD VWD 2
AG SWIN DI
AG SWIN AL

LOCATI ON OF NEXT ENTRY | N EPROM TBL

MASK FOR b4 & b5
BR | F b4 & b5

(7 ADDRESS' S)

4d, DI SP STRG LENGTH

DI S ADDRESSES TABLE



LF8CB: C\VPB #25 ;
BNE LF8E3 : TO 160 BAUD DI AGNCSTI CS
; el se
LF8CF: CLRA ;
STAA LO18A ; LOCATI ON OF NEXT ENTRY | N EPROM TBL
DECA ;
STAA LO18B : ALCL XM T BYTE
BRA LF8F8 ;. EXIT via RTS
LF8D9: DEC L0189 ; ALCL NUM BITS TO TX
ASL LO18B : ALCL XM T BYTE
BCC LF8F3 ; Qutput Nxt byte
... else
BRA LF8F8 : EXIT via RTS

R IR S I I I I I b I I I I S I b I b e I I I S I b I b e I I I I b I I I I b I
* ALCL Xmt Table

* (160 BAUD DI AGNCSTI CS)

* Table O Addr's vs DATA

* (23 ADDRESS' S)

*

* TYPE $32 ECM P/ N 1227165

*

khkkhkkhkhkhhkhhhhhhdhhhhdhhhhdhhhhdhhhdhhdhdrhdrdhdrxdxik

LF8ES: LDX #$C70D ;| NDEX ADDRESS TABLE
LF8ES6: DECB ;
ASLB ;
ABX ; ADJ | NDEX
LDX 0, X ;. CGET DATA RAM ADDRESS
LDAA 0, X ;. CGET DATA
LF8ED: STAA LO18B : SAVE DATA TO ALCL XM T BYTE
| NC LO18A ; LOCATI ON OF NEXT ENTRY | N EPROM TBL
LF8F3: LDAA #04 : Ld Ser Data w 0, 350 usec
JSR LF4A8 ; To turn ON a bit
LF8FS8: RTS

khkhkkhkhhkhhkhhhhkhhhhhhhdhhhdhdhhdhddhdhddhdrdrhdrrddrrddxx

ER R Ik kb R R R S R O S R S SRR R R S b S R R

* MJIR LOCP SUBROUTI NE  SEG 4,

*

* LOG RAM ASSI GNIVENT

*

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

; CK | F HEADS UP CONNECTED

LF8F§: LDAA L0033 : MNOR LOCP MD W 1
BPL LF900 ;o Exit if not H U
... else



LF901: LDAA LOOE2 ; DIFF Ld Val ACCEL ENR FACTOR
BRCLR L0038, $02, LF915 ; I f ACCEL ENR FLG CLR
BRCLR L0038, $04, LF915 ; I'F NO Ki NJ SINCE LAST PULSE
SUBA LOOE3 ; DIFF LI D WAL FOR ACCCEL ENRI CH
L) > =

BCC LF913 i f 0
CLRA : LIMT TO ZERO
BCLR L0038, $08 ;. CLR ACEL ENR FLAG
LF913: STAA LOOE2 ; Dff Ld Val Acel Enr Factor
LF915: BCLR L0038, $04 ; Reset Inj Flg
BSET L0038, $02 ; Set 1st tine Acel enr flg
LDX #$C2 ;. Get data
JSR LF266 : Scale w8 X 16 Mult
ADDD LooOC2 ; Add to data
BCC LF928 ;
LDD #SFFFF ; Set Max limt
LF928: STD LooC2 ;

B'Phi RPM& MPH /O tst if
-> not running
el se

BRCLR L0034, $80, LF95E

LF92A: BRCLR L0003, $20, LF957 ;. Mbde WI3, VATS K
... else
BRSET L0033, $10, LF957 ; BRIF b4, (1= 1GN OFF)
... else
BRSET L0043, $02, LF957 : 0if in Decel O
; el se

LDX #$C3A5 ; H fuel CJOIlimt
LDAA L0065

BRCLR L0043, $40, LF946 If fuel not CO

LDX #$C3A8 H fuel CJOlimt
LF946: BCLR L0043, $40 ;
CVPA 0, X :Is MPH > than I nt
BHI LF954 ;I f Yes
LDD L0095 ; CQurrent Mnor LP Ref Period fm MPU
CPD 1, X s RPM> than limt
BCC LF95E ;I f not
LF954: BSET L0043, $40 ; Set Fuel cutoff flg
LF957: LDX #0 ; Set Acel Enr to O
STX LOODO ;. Acel Enrich, Acum Fuel
STX LoOOC2 ;
LF95E: BRCLR LOO3E, $A0, LF964 ;

BRA LF96D ;



LF964: BRCLR L0038, $Q0, LF999 ;

LDX #SFIES ;
BRA LF973 ;
LFO6D: LDD LC5F8 ; Lm Fuel Factor fm ROM
LDX #SFIFC ;
LF973: JSR 0, X ;
PSHX ;
PSHB ;
PSHA ;
PULX ;
PULA ;
PULB ;
PSHX ;
TSX ;
SUBD 0, X ; Fuel Supplied - Im <0 ?
PULX ;
BCS LF999 1 f so
PSHB ;
PSHA ;
TSX ;
LDD LooOC2 ;
SUBD 0, X ;
PULX ;
BCS LF992 ;
CPD LC3A1 :Mn Base PWfm ROM
BCC LF994 if so do O fuel
LF992: CLRA ;
CLRB ;
LF994: PSHB ;
PSHA ;
PULX ;
BRA LF99B ;
LF999: LDX LooOC2
LF99B: BRCLR L0039, $80, LF9A6 BR I F NOT b7, (1IN SNGL FI RE MODE)

el se

BRCLR L0039, $40, LF9AG BR I F NOT b6, (0 PW

LDX #0 :
LF9AG: STX LO11C ; Save Pendi ng fuel for

;. -> acum f uel

BEQ LFOD2 ;o 1f 0 JVMP AROUND OFFSET
... else

CPX #0256 ; 3900 usec

BCC LF9C0 : BRIF PWS GI 3900 usec
... else

PSHX ;. TEMP SAVE PW TO STX

Inj Ofset for Small PWs vs Base PW

FOR PWS LT 3.9 Msec



LF9Q0:

LFOD2:

LFODA:

LFOE4:

LFOES:

LFOEC:

PULA ; CGET LSB OF PWFM STX

LDAB #32 ; OFfset for Lk Up, (Mn Lk up val)
LDX #$C3BC ; Tabl e Addr

JSR LF2B9 ; Call 2D Lk Up, (Low PW

TAB ; COPY RESULTS TO B Reg

LDX LO11C ; GET BPW

ABX ; ADD | N PW OFFSET

LDAB LOOCB ; INJ OFFSET CORR, Msec * 65. 636
ABX ; ADD I N PW OFFSET, (twi ce)

ABX ;

BCLR L0033, $02 . bl, FORCE LOP PW RESULT OPN LP
CPX LC3AL ; base PW
BHI LFOD2 :
BSET L0033, $02 . Set LOW PW RESULT CPN LP
LDX LC3A3 ; Default Base PWfm ROV
Si mu Fuel
CPX HSTFFF :
BCS LFODA :
LDX #STFFF :
STX L3FDO ' To MU
BRSET L0039, $C00, LFO9E4 : BR IF b7 & b6, (IN SF & 0 PW
STX L0466 ' To BSLZepw
RTS :

Accel enrich Fuel Subroutine
| NDEXED LK UP

Bits 0 - 3 Are after Next Inject
Bits 4 - 7 Trigger To Next inject

LDX #$C331 ; Fuel Lmt vs COCOL
LDAB LO0O5B ;. COOLANT

LSRB ; Scal e Cool ant
LSRB ;. COOL/ 32

LSRB ;

LSRB ;

LSRB ;

AFTER NEXT | NJECT

ABX ; ADJ TBL PO NTER (0 - 9)
LDAB 0, X ; CGet fuel Im factor
ASLD ; Get 4 bits TO MSB

ASLD ;

ASLD ;

ASLD



ANDB #$FO ; 1111 0000, Mask, after Next Inject

7 TRIGEER To NEXT | NJECT

LDAA 0, X ; Get fuel Imt factor FM TBL
ANDA #$FO ; 1111 0000, Mask, Trig To Next inject
BRCLR L0038, $10, LFA01 : BR IF NOT b4
; el se
TBA ;
LFAO1: LDX #$00C2 :
JSR LF266 ; Fuel Lmt x ?? (8 x 16 mult)
ASLD ;
BCC LFAOD : BR I F NO OVERFLOW
... else
LDD #SFFFF ;. USE MAX LMI
LFAOD: PSHB ;. SAVE TO STX
PSHA ;
LDD LOODS . Base PW Last Inj
ADDD LOODO ;. Acel Enrich, Acum Fuel
BCC LFA18 : BR I F NO OVERFLOW
... else
LDD #SFFFF ;. USE MAX LMI
LFA18: PSHB ;. SAVE TO STX
PSHA ;
PULX ;
PULA ;
PULB ;
RTS ;
TPS ACCEL ENR ROUTI NE
LFALE:  LDAA  LOO3F ;
ANDA #3524 : b5 &b 2
BNE LFA51 : BRIF NZ
LDAA L0082 ; TPS Ld Axis Var
SUBA LOODD ; Transi ent TPS
BCC LFA32 : BRIF TPS GI' TRANSI ENT TPS
; el se
© NEG TPS DI FF
" covA

CVPA LC30F 0 Async Accel Enrich if Neg

Dff TPS > 3. 9%

BH LFA51
el se

BRA LFAS7

. POS TPS DI FF

LFA32: CVPA LC30E ; .9% Mn Dff TPS for Pw Enrichnent

w



LFA41:

LFA4C:

LFA51:

LFAS7:

LFAS58:

LFAG9:

LFATA:

BCS LFA51
BRSET L0038, $80, LFA4C

BCLR L0038, $10

LDX #$018E
CLR 0, X

I NX

I NX

CPX #$01AE
BNE LFA41

STAA Loot4

BSET L0038, $EO

CLR LOODF
BCLR L0038, $80

RTS

BRIF TPSL.T. 3.9% Mn D ff
BR | F b7

... else
CLR b4

... else
DI FF TPS for ACEL ENRI CH

SET b& 6 &5

CLR Num of Async Pul ses Since Accel

CLR b7, (IN TPS ACELL ENRI CH)

R Ik kR R S R R SR S R IR S R S

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

* SERI AL DATA INIT SUBROQUTINE (SC)

*
*

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhhdhhdhdhhddrhddrrdrrdxdx

CLRA
CLRB
STAA L012D
STD L0131

STAA LO12F
STAA L0130

LDX #$C73D
PSHX
LDX 8, X
STAA 0, X

PULX
PSHX

LDX 6, X
STAA 0, X
PULX

LDX 0, X
BNE LFAG9

CLEAR SCI RAM STUFF

CLEAR STATUS FLAGS
CLEAR DEVI CE TBL PO NTER (2 BYTES)

CLRAR GET BYTE COUNTER
CLEAR CK SUM

CGet 1st ROM Thl devi ce
TEMP SAVE TBL DEV ADDRESS

I NDEX | NPUT CNT' L BLOCK, (1CB)
CLEAR DCB . ...

RESTORE ROM Thl device
TEMP SAVE ROM Thbl device

I NDEX QUTPUT CNT' L BLOCK, (CCB)
CLEAR DCB FLAGS

RETREI VE TBL DEV ADDRESS
I NDEX NXT MSG ENTRY ADDRESS

I F NOT LAST LI NE
el se

CLR TX/ RX STATUS REG

Enr



LDAA #$27 ; 0010 0111

Tx off, Rx on, RX Int on Wake up enabl e
SET SCl Cntl, (CSR)

SERI AL DATA REG

STAA L4007
LDAA L4009

" SET MPU CSR . . ..
" LDD L3FFC - MPU CSR
ORAB  #04 " SET b2
JSR LF3B5 " 11 usec DELAY
STD L3FEC " MPU CSR
RTS

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

Rk I S kR R R I O R R S R Ak R R S R R I

SERI AL DATA RECI EVE SUBRCOUTI NE

*

CALLED BY SCI | NTERUPT

L

CK'S FOR ERR' S, FRAME, OVER RUN ETC, |F ERR THEN
FLAG ERR, SET SC WAKE UP AND EXIT.

* %k

*
* |F NO SO ERR UP DATE RX CK SUM CK RX BYTE CNT'R
*
* |F 1st BYTE:
*  CK vs ROM TBLS FOR A MATCH TO QUAL.
*
*  SAVE | NDEX ADDRESS | F A MATCH & I NCR RX BNYTE CNT' R
* ELSE .... PUT SO BACK TO SLEEP |F NO MATCH.
*
* |F 2nd BYTE:
*  SUB OFF $55 TO GET BYTE COUNT.
*
* | F LAST BYTE:
*  CK THE RX CK SUM SW SO TO TX AND RDY TO TX DATA
* |F BAD CK SUM (Nz), FLAG ERR & PUT SCI BACK TO SLEEP
EE R S S I S b S S b Sk S R R S S R S S S S S
LFA9L: LDAB L4008 ; TX/ RX STATUS REG
LDAA L4009 ; SERI AL DATA REG
LDX L0131 ;| NDEX CURRENT /0O BUFFER

7 CK FRAM NG & OVERRUN ERRCRS

Bl TB #$0E ; Ck for OR or FRAME ERRCR
BNE LFBOE . BR I F ERROR
... else

; UPDATE CKSUM

TAB ; DATA TO B reg
ADDB L0130 ; ADD DATA TO CK SUM
STAB L0130 7 SAVE NEW CK SUM

; CK SC BYTE CNT' R TO SEE WH CH BYTE | S EXPECTED

LDAB LO12F ;. CGET BYTE COUNTER
BNE LFADD : BRIF NZ
... else



LFAAD:

LFABE:

LFADD:

LFAES:

I F BYTE CNT = 0, THE I NCOW NG BYTE S/ B A DEVI CE CCDE

LDX #$C73D
CVPA 2, X
BEQ LFABE
LDX 0, X
BNE LFAAD

DEVI CE CODE NOT' FOUND

LDAA #$27
STAA L4007
CLRB

JWP LFBA2

DEVI CE CODE FOUND

STAA LO16D
STX L0131
LDAA L012D
CRAA #$40
STAA L012D
LDX 8, X
LDAA 0, X
ANDA #$BF
CRAA #$80
STAA 0, X
LDAA #$25
STAA L4007
BRA LFBO8
CcvPB #01
BNE LFAE8

| F BYTE CNT = 1,
MBG LENGTH + $55

SUBA  #$55

STAA L0170

BRA LFBO8

SUBB  #02

CWB L0170

BCC LFB10

IF ( 0 <= LO12F -

'S A SCI DATA BYTE,
INTH S CASE A 2: IN

I NCOM NG

| NDEX EPROM TBL

DEVI CE CCDE
| F CODE (2)
... else

NXT ROM ADDR
LAST ADDR ?

0010 0111,

SLEEP CMD, TX/ Rx CSR

EXIT

SAVE DEVI CE CCODE
SAVE TBL PO NTER

GET STATUS FLGS
SET b6, (I nput
RESTORE FLGS

i n work)

PO NT TO I NPUT CNT' L BLOCK (| CB)
GET | CB STATUS FLGS

I NPUT NOT COVPLTETE

b7, I'NPUT I N WORK

RESTORE | CB FLAGS

0010 0101,

SET S CNTL, (CSR

QO INCR BYTE CNT & EXIT via RTS

SUB DATA BI AS, (85d)
SAVE MBG LENGTH

GO INCR BYTE CNT & EXIT via RTS
SER BYTE CNT => DATA BYTE CNT

I S SERI AL BYTE DATA (MSG LEN)
BR I F NOT' A DATA BYTE

BYTE CNT < NIN) THEN THE SERI AL BYTE
'S DROPED I N TO DATA BUFFER, BYTE CNT,
& DEVI CE CODE.



; LO12F IS THE SERI AL BYTE CNTR

TSTB ;
BNE LFBO3 ;
; el se

PSHB ;

TAB ;

CVvPB #04 ;

BHI LFAFA ;

; el se

ASLB ;

ABX ;
LFAFA: LDAB #10 ;

ABX ;

LDX 0, X ;

STX L0131 ; SCI TBL PA NTER

PULB ;
LFB03 LDX 8, X ; | NDEX | CB

ABX ;. ADJ PA NTER

STAA 1, X ;. SAVE SCI DATA BYTE
LFB08 | NC LO12F ;I NCR BYTE COUNTER

JMVP LFBAS ;. EXIT VIA RTS
LFBOE BRA LFB6D ;. TO BRI DGE

IF ( LO12F - BYTE CNT >= NIN) THEN THE SERI AL BYTE
| S ASSUVED TO BE THE LAST BYTE, (CHKSWM .
CKSUM S/ B ZERO, | F NO A CKSUM ERRCR EXI STS

LFB10: LDAB L0130 ; CKSUM
BEQ LFB19 ; BRIF Z (OK CKCUM

; BAD CKSUM SET CK SUM ERROR

LDAA #03 ; CK SUM ERR FLAGS
BRA LFB7A ;

LFB19: LDAA L012D ; SCI STATUS FLAGS
CRAA #$10 ; DEV HAD ERR FREE XM SSI ON
ANDA #$BF 7 INPUT NO LONGER I N WORK
STAA L012D ; SCI STATUS FLAGS
PSHX ; TEMP | NDEX SAVE
LDX 8, X ; | NDEX | CB
LDAA 0, X ; CGET I CB STATUS FLAGS
ANDA #B7F 7 INPUT NO LONGER I N WORK
CRAA #$40 ; SET b5, I NPUT COWPLETE
STAA 0, X ; RESTOR | CB STATUS FLAGS
PULX ;

; | F REPLY EXPECETED (NOUT >= 0) THEN XM T | NTERUPT
I'S ENABLED AND FUTUTRE SCI | NTERUPTS W LL CALL



LFB6D:

LFB75:

LFB7A:

SDI INTL, XM T MODE ROUTI NE.

SLEEP

CLRA

LDAB 4, X
BM LFB7A

GO NG TO RESPOND

LDAA L012D
CRAA #$80
STAA L012D

LDX 6, X
LDAA 0, X
CRAA #$80
STAA 0, X
LDX L0131
LDAA 2, X

LDAB L4008

TX M5G I D

STAA L400A
STAA L0130

LDAB #01
STAB LO12F

LDAA L4004
CRAA #08
STAA L4004

LDAA #$81
STAA L4007
LDAA #$89
STAA L4007
JSR LFBAG
RTS

IF NOUT < 0 GOTO 1O

GO NG TO REPLY
BR | F NOT
el se

SCl STATUS FLAGS

SET b7, QUTPUT I N WORK

SCl STATUS FLAGS

| NDEX QUTPUT CNT' L BLOCK (OCB)
GET OCB STATUS FLAGS

SET QUTPUT I N WORK

TBL PO NTER FOR OCB

GET MG I D

SCl  TX/ RC STATUS REG

TX Data Reg, (SCl)
SO CKSWM

INIT BYTE CNT
SAVE BYTE COUNTER

Par 1/ 0 CSR
ENABLE TX VIA SXR I C
Par 1/ 0 CSR

1000 0001, CLT TE TO FORCE | DLE
SET SO Ontl, (CSR

1000 1001, RE- ENABLE TX
SET s Ontl, (CSR

XFER I1CB --> | CB

HANDLE OVER RUN FRAM NG ERROR

LDAA #04

Bl TB #$02
BNE LFB75
LDAA #05
LDAB L0131
BEQ LFB87
LDX 8, X
LDAB 0, X
ANDB #$70

STAB 0, X

SET FRAME ERR

bl, FRAME ERR

BR | F FRAME ERRCR
... else

SET OVER RUN ERR

TBL PO NTER, DEV CODE DEFI NED ?
BR | F NOT

... else

| NDEX | CB

CET | CB STATUS FLAGS

CLR ERR' S & NO I NPUT I N WK
RESTORE | CB STATUS FLAGS



LFB87:

LFBAZ:

LFBAS:

LFBAG:

LFBAD:

TAB
CRAB
STAB

LDAB
ANDB

STAB
CRAA
STAA

; CLR CURRENT TBL PO NTER

CLRA
CLRB
STD

; SET SLEEP MODE

LDAA
STAA

STAB
STAB

RTS

XFER
[ BUA

PSHA
PSHB

LDAA
LDX

LDAB
STAB

I NX
DECA
BNE

CLR
PULB
PULA

RTS

co
X X

L012D
#$BO

L012D

L012D
L012D

L0131

#$27
L4007

LO12F
L0130

DATA FROM | CB TO MODE

TYPE $32]

5 X
#$0134

0, X
$1D, X

LFBAD

L0171

ERR FLAGS TO B Reg
SET NEW ERROR
SAVE ERR | N STATUS Reg

SCl STATUS FLAGS
SET I NPUT NO LONCGER I N WORK
& CLR PRI OR ERCRS
SCl STATUS FLAGS
SCl STATUS FLAGS
SCl STATUS FLAGS

CURRENT TBL PO NTER

0010 0111,
SET s Ontl, (CSR

CLR BYTE COUNTER
CLR CKSUWM

2,3 & 4 OCB

GET | NPUT MBG LENGTH, {$0131+5}
I NPUT BUFFER (1 CB) ADDRESS+1

CGET

XFER BYTE I CB TO I CB ?? ($0151)
START AT $0151, MODE 2,3 & 4 CCB
NEXT ADDRESS

DEC BYTE CNT

TI LL DONE

... else

SERI AL Tl MER

ER Rk o S R R R S S b O S R S R R o R S S R R IR b R

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

*
*
*
*
*
*

SERI AL MODE XM T SUBRCUTI NE

PROCESS SERI AL DATA via SCI PORT COF HC6801

READ BYTE COUNTER, LO12F.

FROM THE BYTE COUNT THE BYTE TO BE OUTPUTED | S

DETERM NED TO BE:



E o T R

LFBBB:

LFBD9:

LFBDB:

LFBEZ:

LFBEB:

PR

A DEVI CE CODE
NUMBER OF DATA BYTES

DATA, FROM ROM DATA TBL or RAM DATA TBL

2 COW CHECKSUM

NOTE: (If last byte sent was cksum

the SCl is switched to wakeup node)

SEND DATA TO SCI PORT

hkhkkhkhhkhkhhhhhhhhhdhdhdhdhdhdhddhddddhdhdddhdhddhdddrhdrdrdhdrxdidxx

THE 1st BYTE WAS SENT I N RX ROUTI NE WHEN

XM T

LDX
LDAB
CcvPB
BNE

WAS STARTED

L0131
LO12F
#01

LFBE2

| F LO12F = 1 THEN DATA =

LDAA
LDAB
CcvPB
BLS

LDAA
SUBA
C\VPB
BEQ

SUBA
ASRA
STAA
ADDA
BRA

CcvPB
BNE

IF ...

LDAA
BRA

SUBB
CcvPB
BCC

IF (0 <= LO12F- ....
| S REGULAR DATA BYTE.

4, X
L0151
#02
LFBDB

L0170
#01
#03
LFBD9

#10

L0170
#3$55
LFC33

#2
LFBEB

L0151
LFC33

#02
L0170
LFC2D

NQUT + NUM OF DATA BYTES

= 2 THEN DATA I S MODE (

I NDEX CURRENT DEVI CE TBL

GET BYTE COUNTER
2nd BYTE TO BE SENT

el se

DATA = NOQUT + NuUM OF DATA BYTES
| NPUT CONTROL BLOCK (| CB+1)

... else
TX MSG LEN

el se

I NR M5G LENGTH

TX M5G LEN

ADD ON TO MSG LENGTH, (85d)

@O TX SC  DATA

el se

SAME AS MODE I N RX ED MG

| NPUT CONTROL BLOCK (I CB+1)

@O TX SC  DATA

SER BYTE CNT TO DATA BYTE CNT

DATA BYTE TO BE SENT,
BR | F NOT
el se

< NQUT) THEN SER DATA
'S NUM OF SERI AL

SENT PRI OR TO SENDI NG REGULAR DATA, IN TH S
CASE IT IS 2. THE DEVI CE OCDE & NUVBER OF DATA BYTES

DECB
LDAA

3, X

GET EPROM TBL OPT fLG S

(TX MBG LEN)



Bl TA #3$80 ; b7, EPROM TBL | NPUT

BNE LFC04 : BR | F EPROM TBL
i ... else
BITA  #$40 © b6, RAM TBL
BNE LFOOC © BR |F RAM TBL
X el se
: DATA IS FM OUTPUT BUFFER
" LDX 6, X . Point to Qutput DCB
ABX © ADD BYTE ONT TO | NDEX
LDAA 1, X . Get Data fm Qutput buff
BRA LFC33 . GO TX DATA ...
. DATA |'S EPROM TABLE DRI VEN
LFC04:  ASLB . GET DATA FROM EPROM TBL
ABX : ADJUST | NDEX
LDX $0A, X © PONT to ERPOM Thl
LDAA 0, X . GET DATA FROM TBL
BRA LFC33 . GO TX DATA ...

; DATA | S FM RAM TBL

LFCOC: LDX 6, X ;. RAM Thl Addr
LDAA L0151 ; INPUT CONTROL BLOCK (I CB+1)
CVPA 02 ;. Mode 2 ?
BEQ LFC25 ;. BRIF MODE 2
... else
CVPA #04 ;. Mode 4 ?
BNE LFC1E ;. BRIF MDE 4
; el se
PSHB ;
LDAB #10 ;
ABX ;
PULB ;
; MODE 4 <----- * kK kk
LFC1E: I NX ;. NEXT ADDRESS FROM RAM
ASLB ;
ABX ;. ADJ PA NTER
LDX 1, X ;. GET NEW ADDRESS
BRA LFC29 . GET DATA & XM T
; I\DI 2 Kmmm = * k k k%
LFC25: I NX ;. MODE 2 CALC NEXT ADDRESS
LDX 1, X ;
ABX ;

; CET 8 DATA FROM | NDEXED VAL & GO TX DATA

LFC29: LDAA 0, X ; CET DATA



LFC2D:

LFC33:

LFCAL:

LFC71:

BRA

BNE

LFC33

LFC41

GO XM T DATA

BRIF NZ
el se

IF () THEN THE DATA TO BE SENT
IS THE CK SUM (2'S COVPLEMENT)

LDAA
NEGA

L0130

CKSUM
NEGATE CKSUM FOR 2' S COWP

XM T DATA, UP DATE CKSUM & | NCREMENT BYTE CNTR

STAA

L400A
L0130
L0130
LO12F

LFC71

SC TX Dat a <----- il
UPDATE CKSUM

NEW CKSUM

I NCR BYTE COUNTER

EXIT via RTS

ALL BYTES HAVE BEEN SENT,
SWTCHED TO WAKE MODE

CLR REG

LDAA
LDAA

SWTCH FROM XM T TO WAKE UP

LDAA
STAA

RTS

L0130
L0131

LO12F
L012D

#$70
L012D

L4008
L4009

#$41
L4007

CLR CKSWM
CLEAR DEVI CE TBL PO NTER

CLR BYTE COUNTER

STATUS FLAGS

b4,5 & 6, QUTPUT NOT | N WORK/ CLR ERRCOR
RESTORE STATUS FLAGS

TEMP SAVE | NDEX

I NDEX | NPUT CNT' L BLOCK (I CB)
ERR CODE, NO ERRCRS

RESTORE | CB STATUS FLAGS
RESTORE | NDEX

I NDEX OQUTPUT CNT' L BLOCK

GET OCB STATUS FLAGS REG

QUTPUT NO LONGER I N WORK
RESTORE OCB STATUS FLAGS

tx/rx status reg
SERI AL DATA REG, (CLR FRAME ERR)
MODE

b6 & b0
SET SO Ontl, (CSR

Rk Sk kR R S R I R R R R A R AR IR I



khkhkkhkhhkhhhhhdhhhhdhhhdhdhhdhhhhdhhhdhhhhdhhdhdrhddrhdrxdxik

*

* TEST TABLE

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

R I S R Sk R o R R R R R R I ke S R R R R O O

* FACTST. SRC, BUA CHI P, 86 Y CAR

CALLS:

TABLE:

$FC72 -

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

ORG $FC72

LFCr2: FDB LO17B
FDB LO17C
FDB LO17D
FDB LO17E
FDB LO17F
FDB L0180
FDB L0181
FDB L0182
FDB L0183
FDB L0184
FDB L0185
FDB L0186

FDB L0187
FDB L0188

FDB L0049

LFC82: FDB LCO00
FDB LC002
FDB LC004

FDB L0173
FDB L0175

FDB L4002
FDB L0047
FDB L0000

LFCO2: FDB L3FCO
FDB L3FC2
FDB L3FC4
FDB L3FC6
FDB L3FC8
FDB L3FCA
FDB L3FEO
FDB L3FF8

Factory Systemtest (ECMtest)

P4 XM T S3

A D READ BATTTERY
P4 CHECK SUM

P4 A/ D READ

$FEA6

hkhkhkkhkhhkhhkhhhhhhhdhhhhdhhhdhdhhhdhddhhdhhdhdrdrhdrdrdhdrrddrx*

HARDWARE | / F: BOFFECU
PRP

0/ 1, PRESSURE
1/ 2,

2/ 3, 02

3/ 4,

4/ 5, Cool ant, 4K
5/ 6

6/7, PUW V
7/ 8

8/9, MAT Tenp
9/ 10

10/ 11, MAN A
11/ 12

9QQQQ2QQQQ939Q9Q

222>2222222
wAvivivivivivivivivliv)

2
o

384 OHM Cool ant tenp
4K Cool ant tenp

FMD BYTE 1 & 2

EPROM | D
Dat e Code
Seq Num

| EEE EPROM Ck Sum
EEPROM Ck Sum

Serial Data Latch
MODE WD
M NOR LOOP COUNTER

Ref Period Tiner

Timer #1 (1 nput 5)

Ti mer #2 (1 nput 6)

Cntr #1 (Cum Pul ses)

Cntr #2 SPK PERI OD, (SPK Feed Bk,
Cntr #3 (16.5 Khz cntr if In 4 is
Cntr #4 (Cum pul ses on in 5)

Timer #1A (B Cnt'r Last H U Pul se)

khkhkkhkhhkhhkhhhhhhhdhhhhdhhhdhdhhhdhhhhdhrrhdhhdhdrdrdhdrrddrxd*x

in 3)
hi )



FACTORY TEST ROUTI NE

Read FDM byte 1 & 2

(Fuel

Model i ng Devi ce)

READ FMD BYTE 1 & 2

LECA2: TAP
LDS #$01FF
STAA  L018C
BRCLR L0048, #3. LFCBE
ADDA  #11
STAA L4006
BSET L0046, #3
LDAA  #$FB
JSR LEA9A
BRA LFCO6

L FCBE: ADDA  #205
STAA L4006
BCLR L0046, 3

LECCS: JSR LFDA7

© SEL FMD CHI P
" LDX #$4002

BSET 0, X, #4
LDAA L0031
ORAA  #$80
PSHA
JSR LF1F9
TAB
PULA
ANDA  #$7F

Toggl e FMD CS To do Read

($4002 FMVD Data Lat ch)
BCLR 0, X, #4
BSET 0, X, #4
JSR LF1F9
STD L0049

Set up STX
UP CNTS VAL WHEN 6. 25 Msec I ns.

set b0 & bl

Mode = 4, (OD on, & in Drive)

Mat ch register

0000 0011, Ser data out W
set b0 & bl. 8192 node
CLR b2
Set Bit's, (CPU

Mat ch register

clr DbO & bl, Ser data node wd
11 = 1 & 2nd 160 baud i nterupt
Tst for Factory node

FMD Dat a Latch

b2

FACT TST, FNMD SERI AL | NPUT
Set b7

Save on STX

Call Xmt to Serial Data
Byte 2 to B reg

CLR b7

CLR b2

SET b2

Call Xmt to Serial Data

FACTORY TST FMD BYTE 1 M& 2



LFCF3:

LFDO4:

LFD20:
LFD21:

BCLR

FACT TST MNOR LP Cnt'r
over at 96 counts

Rol |
LDAA
I NCA
CVPA
BCS
CLRA

STAA

BATTERY/ | GNI TI ON ROUTI NE

0, X% 4

L0172

#96
LFCF3

L0172

JSR LFDAL
LDAB L0032
CVPA #40
BHI LFDO4
CvPB #160
BCS LFD20
SwW

TSTB

BEQ LFD21
CVPA #90
BCS LFD21
CLRB

LDAA L0049
ANDA #$03
CVPA L0048
BEQ LFD21
STAA L0048
STAB L0189
STAB L0172
DECB

STAB LO18A
I NCB

STAB L0032
LDD #$FFOO0
STD L400B
ng FTMV 1

LDD L3FFC

PSHA

De-sel ect FMD Chip

CLR & RESTI ORE | NTERUPTS

FACT TST MNOR LP Cnt'r

I NCR LP CNT' R

Rol | over at 96 counts

BRIF LP CNT' R GT 96
el se

FACT TST MNOR LP Cnt'r

CGet Battery voltage
lgn Tnr

Tst for Batt < 4 VDV
BR I F BATT LT 4.0 VDC

Has I gn Been off for 1 sec ?

Reset MPU for Pw Down

... else
Tst for Ign on, (Batt V > 9 VDQ)

FACTORY TST FMD BYTE 1
b0 & bl
Ck For Mbde Changed ?
Yes It Has Changed

el se

ALCL NUM BI TS TO TX
FACT TST MNOR LP Cnt'r

LOCATI ON OF NEXT ENTRY | N EPROM TBL

Bunp up ign tiner
| GN OFF TI MER

Restart COP
COP ARM CLR

MCU CSR



LDAA L0031 ; FACT TST, FMD SERI AL | NPUT

ECRA  #$02 © Toggle bit 1
TST L0048 ; Mode 1 ?
BNE LFD51 ;
ORAB #4 ; SET b2, Rase ALDL Line
BRSET L0049, $04, LFD3E ; BR IF b2, Fact tst wd #1.
;... else
ANDB #$FB ; CLR b2
LFD3E: TST L0032 ; TGN OFF TIMER, Is Ign off ?
BNE LFD47 ; BRIF TMR NZ
;... else
BRCLR L0049, $03, LFD49 ;BRIF NOT b0 & bl, Fact tst wd #1
; el se
Start toggeling COP 2
LFD47:  STAA L0031 ; FACT TST, FMD SERI AL | NPUT
LFD49: PULA ;
STD L3FFC ; MCU CSR
BSR LFDA6 ; Exit wRTS
BRA LFD7B ; Toggel COP 2
Toggle COP 2
LFD51:  STAA L0031 ; FACT TST, FMD SERI AL | NPUT
PULA ;
STD L3FFC ; MCU CSR
STD L3FFC ; MCU CSR
LDAA L0048 ; Test node
LSRA ;
BCS LFDB5 ;

. M SC TEST MODE (3)

CLRA ;
LDAB #$C5 ; Set 3 msec Async PW
STD L3FF2 ; Async PWCOCnt'r
BSR LFDAG o Exit wrts
LDD L3FFC ;. MCU CSR
ORAA #4 ;. SET b2
BSR LFDAG . Exit W RTS
STD L3FFC ;. MCU CSR
LDX #0 ;o Zero NV Mem Ck sum
LDD #$002E ;
JSR LF32E ; Ck Sum Subrouti ne
STY L0175 : Save NV RAM Ck sum
© Al Of Mde

LFD7B: ' LDD L3FFC ; MCU CSR, Get Fl ags
ANDA #$FB ; CLR b2, Reset Async
ANDB #$EF : CLR b0, Disable SPK
ORAB #8 ; SET b3, Turn Of Err |anp



BSR LFDAG . Exit WRTS, (Wit)

STD L3FFC ; MCU CSR, Save new Arg
CLRA ; dr Dreg.

CLRB ;

BSR LFDA6 ; Exit WRTS

STD L3FDO ; Sync Fuel =0

LDAA L4004 ; Par 1/0 CSR, EFI PW
ANDA #$F9 ; 1111 1001, Trn off FAN & I AC
STAA L4004 ; Par 1/0 CSR

LDY #$7000 ;

BSR LFDED ;

JMP LFEA3 ; Exit FDM

; Get Battery voltage

LFDAL LDAA  #$10 . ADCH 1, (Battery Volts)
LFDA3 JSR LF1C3 . To A/D routine
LFDAG RTS

Test ALDL Mbde for an A/ D Val ue
bet ween 40 to 100

Branch to Appropriate nmode on exit

LFDA7: LDAA #3570 ;AND Ch 7, (Start/Run Pw)
BSR LFDA3 ; If not Reset & return
CVPA #40 ;40 ?
BCS LFDB3 ; If not Reset & return
CVPA #3564 ;100
BCS LFDB4 if >= 40 or <= 100, RTS

... else
SOFTWARE | NTERUPT

© 1/0 Check rodes (2 & 4)
; Modes 2 & 4 xmt different
; serial data

' Read all (12), A/D's
;. & save results to tabl e FDVPRES

LFDB5: LDX #$017B ; Set up A/D storage in RAM
CLRA ; Set AAD Ch 0, (Rd Cal Pack)
CLRB ;

LFDBA: JSR LF1BE ; Call To A/ D READ subroutine
STAA 0, X ; Save Results
I NX ; Bump up A/ D storage pointer

ADDB #3510 ;. Next A/ D chan



LFDDA:

LFDDD:

LFDES3:

LFEOS:

TBA
CcvPB #$Q0
BCS LFDBA

Sw cool ant P.U s every
25 MSEC, (bits 0 & 1)

LDAB L0172
Bl TB #03
BNE LFDE3

LDAA LO17F

; Br if 4K PU
BRCLR L0031, 01, LFDDA

STAA L0187
BRA LFDDD

STAA L0188

; Toggle COP 2
LDAB L0031
EORB #$01
STAB L0031

LDAB L0172

Bl TB #$0F
BEQ LFDFF
JWP LFEAF

>>> 100 MSEC | ogi ¢ <<<

COPY B to

A reg

Stop if CHC, ($00)

Loop if <
el se

ch C (#12)

FACT TST MNOR LP Cnt'r

b0 & bl

BR IF b0 & bl

el se

CGet coolant results

BR I F NOT b0, (FACT TST, FMD SERIAL IN)

Save 348 Cool ant results

EXIT COCL

FOR NEXT RQUTI NE

Save 4K Cool ant tenp

TOGGELE b0
FACT TST,

FMD SERI AL | NPUT

FACT TST MNOR LP Cnt'r

BR | F NOT $0F

el se

Subroutine for witing s DCto all 6
PWM s, required DC nmust be in Y reg

LDX #$3FD2
STY 0, X

I NX

I NX

CPX #$3FDC
BNE LFDFO
STY L3FCC
RTS

CvPB #%$20
BLS LFEOS
SUBB #3$30
LDY #$D39A

EGR PWOCnt'r

SPK Dwel |

; 0010 0000,

period cnt'r

(seg xo in B reg)



BHI LFE17 ;

LDY #$D200 ;
BCS LFE17 ;
LDY #$D066 ;

LFE17 BSR LFDED :
BSR LFDA6 :
LDD L3FFC © MOU CSR
LDX #$4004 :
PSHA :
ORAB  #$10 © b4
LDAA L0172 © FACT TST MNCR LP Cnt'r
BITA  #$10 © Test Bit 4
BEQ LFE32 :
... else
ORAB #$08 ; Make sure SPK is enabled (Bit 3)
BSET 0, X 6
BRA LFE37 :
LFE32: ANDB  #$F7 - CLR b3,

;. MALF lite on, Fan off
BCLR 0, X 2
LFE37: PULA ;
STD L3FFC ;. MCU CSR

LDAA L0179 ;| AC not or
ASLA ;

Qut 1 step to I AC notor
0000 0011, save | AC A&B states

3

LDAB L4002 ; CGet Serial Data Latch

;1111 1100, Mask for old IAC A & B &
Add in new |AC a & B
CGet Serial Data Latch

2

; End of 100 Ms Routi ne

DO SPARK & FUEL

based on RPM

LDX L3FCO ; Ld Last 2 Ref Periods
PSHX Save ref (RPM

PULA

PULB

LSRD

LSRD

LDY #0
STD L0177

e

LFE4

Divide Ref Per/4

Save Ref Period for |ater



LFE94:

LFEA3:

LFEAG:

#655
#655
LFE77

#328
LFE82

#0066
L3FDO

#197

10 Ms Peri od
< 100 hzZz ?
If Yes

... else

> 200 Hz ?
If yes

BPW = 5 nsec
Set dwell = 4 nsec

Sync fuel cnt'r

Div by 2

5 nsec Dwel |

SPK Fal | = REFPER/ 4(45 Deg retard)

Ref period

1 Ms Fuel dly

Set BPW= 1 nsec
Sync fuel cnt'r

Set 3 nmsec Dwel |

STY

SPK Dwel I period cnt'r
TmFmRef to Fire IGNCnt'r
Short del ay

EFl DLY

WAl TLOOP



Cool Tenp L.U. Tabl e;

Systemuses 2 different Series resistors with
the Coolant thermistor to make the range greater

Table Arg = (Deg C + 40) * (256/192)

4k Ohm Tabl e i s LFEA7
348 Chm Tabl e is LFEBS

LFEA7: FCB 255 ; Hot 0 AD
FCB 215 ;121 C 6
FCB 155 ; 76 22
FCB 132 ;59 38
FCB 117 ; 48 54
FCB 106 ; 39 70
FCB 97 ; 32 86
FCB 88 ; 26 102
FCB 81 ;21 118
FCB 74 ;15 134
FCB 67 ; 10 150
FCB 60 75 166
FCB 52 -1 182
FCB 44 v -7 198
FCB 34 ;-14 214
FCB 22 ;- 24 246
FCB 00 ;=40 246

LFEB8: FCB 255 ; Hot 0 AD
FCB 255 ; Hot 16
FCB 250 ;147 C 32
FCB 223 ; 128 48
FCB 205 ; 114 64
FCB 191 ; 103 80
FCB 179 ; 94 96
FCB 168 ; 86 112
FCB 157 ;78 128
FCB 147 ;71 144
FCB 138 ; 63 160
FCB 128 ; 56 176
FCB 117 ; 48 192
FCB 105 ; 38 208
FCB 90 ;27 224
FCB 67 ; 10 240
FCB 00 ; Col d 256

Stepper Motor State Table

LFECO

LFECC. FCB 2

khkhkkhkhhkhhhhhhhhhdhhhdhdhhhdhhhhdhhdhhdhhhhdhrdhdrdrddrdrddrdrdrrdxdx



LFFFO
LFFF2
LFFF4
LFFF6

LFFF8
LFFFA
LFFFC
LFFFE

R Ik R R R R I S S SR S S R R R S R R R

* VECTOR

*

* C800 IS ALGO BEG NI NG

khkhkkhkhhkhhhhhhhhhdhhhdhdhhdhhhhdhhhdhhhhdhhdhdrhddrhdrxdxdk

ORG $3FF0

FDB $0000 ; SW 27?7

FDB $COF4 ; IRQL

FDB $F27B : IRQ NOT USED
FDB $6000 : |LLEGAL OP CODE
FDB $C800  |LLEAGLE ADDRESS
FDB $C800 : COP TIMED OUT
FDB $C800 : CLOCK FAI LED
FDB $C800 : HOT RESTART

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



